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Donald E.Knuth (&5{&4)

Preface to the Chinese Edition

Greetings to all readers of these books in China! I fondly hope that many Chinese computer
programmers will learn to recognize my Chinese name” B 84" , which was given to me by Francis
Yao just before I visited your country in 1977. T still have very fond memories of that three-week
visit, and 1 have been glad to see “EIfE44” on the masthead of the Journal of Computer Science
and Technology since 1989. This name makes me feel close to all Chinese people although I cannot
speak your language.

People who devote much of their lives to computer programming must do a great deal of hard
work and must master many subtle technical details. Not many are able to do this well. But the re-
wards are great, because a well written program can be a beautiful work of art, and because com-

puter programs are helping to bring all people of the world closer together.

Donald E.Knuth ( /&%)
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Here is your book, the one your thousands of letters have asked us

to publish. It has taken us years to do, checking and rechecking countless

recipes to bring you only the best,only the interesting,only the perfect.

Now we can say, without a shadow of a doubt, that every single one of them,

if you follow the directions to the letter, will work for you exactly as well

as it did for us,even if you have never cooked before.

XM EE, RN BT HGREEREN B,

TERTRMNFENMA BN —BX —BHLBE AT BEEF—ERE,

W — By B R AE ATy IR F A By Fo R E B KA RS IR

AR T UELFEH,

A B ARAE O 5B, B IR LT AR AT,

KPENT —H Rt E A RN G, b R RER R E RN R o
—McCall’s Cookbook (1963)
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Things have changed in the past two decades.
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Woe be to him that reads but one book.
ERMEFRE-XLHE,
—GEORGE HERBERT, Jacula Prudentum 144 (1640)

Le défaut unique de tous les ouvrages

c’est d’étre trop longs.

T REAEAKT o
—VAUVENARGUES, Réflexions 628 (1746)

Books are a triviality. Life alone is great.
FRPG; RELE DT RFA
—THOMAS CARLYLE, Journal (1839)
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We can face our problem.

We can arrange such facts as we have
with order and method.

H AT 8 % B X HATHY 1A,

AN LU e,

B B ATH AR Ao 77 i

—HERCULE POIROT. Murder on the Orient Express (1934)
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F1E EXHE

Many persons who are not conversant with mathematical studies

imagine that because the business of [ Babbage’s Analytical Engine] is to
give its results in numerical notation, the nature of its processes must
consequently be arithmetical and numerical , rather than algebraical and
analytical. This is an error. The engine can arrange and combine its
numerical quantities exactly as if they were letters or any other general
symbols; and in fact it might bring out its results in algebraical notation,
were provisions made accordingly.

FEMTREFFLZTREZNALLE,

BT EAFHWAE  TIEZUREHEZHETHER,

Rb ey 3B KRB LS ZERGFHAEE, 71T ZRB DI
BEGRE PR BIECHHEELHA A

A A2 F B AR T — RN,

T EFLLCTUUABAS KL E R, R A0 5L 3 R IR 473
—AUGUSTA ADA,Countess of Lovelace (1843)

Practice yourself, for heaven’s sake, in little things;
and thence proceed to greater.
FHELFHG L, ENNEBEE;

e A B E A By F

—EPICTETUS (Discourses IV.1i)

1.1 & %

RERATHERAITENBRF IR — A2, B LIS 2 & 5o 40 .0
T —HEE

“BIK" (Algorithm) — R A B2+ A B, MEER, FHEELANTEES X
#" (Logarithm) —if] (HAEk MM FHINFEE T . XAMAE S 1957 E 5 (HEHE
H it 37 $8) (Webster's New World Dictionary )ik H B ; # A1 R AR B & & 8 & £
B XA BEAR” (algorism) , T8 82 AR R A FHTERIZEN IR, &EH
L, RERAERATITE, MBERRAHERETHE . CEE L, XX A

s ] .



1% EABA

MEBEAERNKET ., RHMIESTHERABERBME, ER dgiros[ T H1HI] + arithmos
(¥ F AR TIRAE B3R A B 5 Sh— AR LUAR N R X >R R A “King Al-
gor of Castile”JRAEMHRY . &G FERRERT “algorism” — R ELRFE: X BTF
— I E L AT A BVE# B4 F Abi ¢ Abd Allah Muhammad ibn Masd al - Khwarizmi( £
ATG 825 ) —MWFHE HF , £“ Abdullah, Mohammad R94C 3 , Moses i JLF, Khwarizm #b
FHIN" o BRI (Aral Sea) ¥ 2 MR} FL 2 K # (Lake Khwarizm) , 1] Khwarizm X 35
PI T 18 B 3 9 B 18 ¥ ( Amu River) fi 3o Al-Khwarizmi YH T % EFKitab al-jabr Wa'l-
muqabala ((E JREFALTEEALINY) ; 55— AN “ B (algebra) , & A AY F B9 PR | H
WL Z B RN R RN REHR. (KT al-Khwarizmi #)4 {& 71358 §191F
R, W, H. Zemanek, Lecture Notes in Computer Science 122 (1981), 1 ~81,]

BHETHL, algorism BITE M E A B B £ 3F T tA (4 BIIE 5 #4) (Oxford Eng-
lish Dictionary ) FTULBARY , X AR “ 4 5 TF 2 0 R B9 I A, B 96 BT 69 algorithm
1 53k Sk J) YR 2 FR B B AR Pt R RS A BE AR TR A1) arithmetic (BR)RE”. FIEEIA
1B 20X AN A B IR A 1 B IR0 T X — 5L, A " algorism” 28 B A “ algorithm” i, A~ XfE
T . — AR 1KY 78 E $ 2 17 $ Vollstindiges mathematisches Lexicon (Leipzig: 1947) 45
T Algorithmus (B #5) — RN T E S “EXADBHRZT AR 7T HMEBHEARIT
BHIRES, BI b SRk RIE MR R T £21E algorithmus infinitesimalis (JCFR/NE %)
TE 24 i 8 P S 357 36 A JB 2k (Leibniz) BT & B 89 LA TTRR/NE AT IR RO IT 176

| 1950 4F , algorithm —iR 2 H FEAJLE B BIRK R E—E. X 1TBEMETEKIL
B8 Elements (557 %, 47 RE 1 F1 2) R BT LR BRI R R A B FHEE. EX
BAERMILBEBEEREREA B,

BHEE(LZREE) AERDERE m fn KENMWERXAE T, SR
ATEERR m A n MR KIEEER,

EL.CRA) U n B m 34 r WRRE. (RITEH 0<r<n.)

2. [R¥ANE?]) # r=0,BEER, n DHER,

E.[®)) B m<n,n<r, FREFEEL, |

AR, BB B R DX ARy 248 b A R, E R A e B T
Y8 A P BT R B AR A B XUA

BRI TR E—ANEE, AN T —MRic 78 (FmE s bl FH i
E), HFAEXAFREEE E— A F (EL R, B)RIFCEENS R, BPEEDN
T BT E T Z AN ERURFE RS B S E R ET G X LR KR,
BELARRL BT S, B0, RATIAERES 1.1 17, 76X T W, BUL BB Bl Y 08 i
E,M7EEBR TSI AER, BRI % 1. 15

—ANEENE—F, 50 NS R EL U ES PN EIET SR, ERA
B MR X — A M EENF . X NEIEE W B — AR R A2 8 R, BN
B 1R A SRR AR k.

TE AT M RO 4898 2S5 A BT RO 3 A S TR IBUE B AN FI T 9 SO AT S

« D .




1.1 ¥k

MR, WAREHIHH G SR 24, MREL R El PRBZA. EREERZSH
UERATE(S B M B IEHER 8, 8 % 18 B P R B AR KR E B AR B AR, B4
FHAHR R THEIESSIE, TR T 7 B & B,

El K8 E2. &5 b %

K1 i ENRER

S| B HHE R <" ERERNEREERN, AR M BRES RS, “men"E
BRAR m MERGAHE n #4AERINE. LB ETFRE, m M WERFEXS
RERVEG I ESGTRAT, — MR, X R B A ARE, 7k Ak X a2 REHE M
HEXR,RITERRE m=n" BRABRINTER m = n B2, ="F5RRTH
A — DR, M "SRR ATHEIER — DB, n I X—ZEH nen+1”
GZIE“n An+ 1 IR "SHE n Eln+ 1" ER. — B, " TE-AXN"TEHRIZ
ARBERAERTHPRE MR YR E M LTS M T E 4 R0 & d Tk
AR EURTNE. REZSHEI TGN ANTAREE TUH 2 AR n+17,
HEE n>n+ 1"RFR n HI 1 MZH, XHFSRIRAL, BATFRRHEY
ZYE AR SR, R TR T 3 4

EEESR B IRIEFREEN: "B m<n , n<r"TARETE ner,
m<n” , ANEEHERELE n UAINETHEHTES m ZH, ERECKRET. Bl
E—FAEMTE ner, mr, YBREATIERHBERE TR - HEN, R
AT AERZAE L W ner , mer"AIUERA D < m < r"o BT ZHBEN

o ABNE,ERNTIUE RS mon” Z—sifF B R HER  HE B —

m, m<n, n*‘t"ﬂ%ﬁﬁ%o

—NEENGR SRR S TR, EEREL R | R, BT T RS 45 3R, BR
FEAFUH, FELT E3 b, a3 H B |5 R E17 LA A9 77 =X U6 83 3B M IUT
AR B2 9, SERTRAE — & EE r=0" B, iR r#20, XM FRIAISAE
A, AT EER A, BNEZA LN EZROEF, "R r=0, FHHE 3",

HAAES R B3 RERHEREERL" | "AXERR - EENERMIE M8k,

EMNEBFLEENR TABNEEFERANMARSHYE, BRTHTERET
PR” (subscripted) 3% “7 H 4R " (indexed) * I Z 40, EA TR — B FHAMTE, BIEK
1B n D&, v, 0,, 0 BERINA o[ jITAR o RARHABE ) ATTER, LU, 48
TR o X HERNE TS  RINANERESH o[i,j]. ANEAZFEEK

* AT AR"ER index BF 4. — A BRITHE



$1%F AAMA

R, BERUKREFEER, B teve AT fERH TR RE—MTEEME
B4, PRIME[ K| AT RERRE k MR, 5%,

KFHEER A XX g ML RN PAT—NBE . WL EMR B, 3 R A
BRE/NME— RIS, WUR A XA R S VR R E R, BENE
B, MEIBENEFFEREERT, EENYERAAETF IHERXTBIEE
B, BB TE RN —BF. @ERNEE B — DB REOIE S, ERLERRER
BHHBE T, XEEF - AEREENEAMBENH TR, TERETE—
A5 R ER A BRI o

Rt EEEE EWPF. BRIZAE m=119 M n =54, RN EC S
HMAREL FFHAGRE N YRERNN G TERBEEEH#TT). EHEL T, m
BRA o+ MERESE T . FNEHR O MALE 119, Bk, r<-119, HATHFT
FIERE2, MATF r20, BHEIELH. ESERE P, HKNE m<544, 0119, &
WLINRIERE m< n, FF El FROE S8 0, I B EEXMAELSITRO AT &£
BT m Mo B93CHR . AR LAKE I HT 23R

EO. [Hff m=n] WR m<n, XMW mon,

X B PR A A SE R AR, R R RIS N T B K AR R —2F
HOL T T KB ATt e

BFETE B, AT E T 544/119 =4 + 68/119, H I r<-68, E2 B—KARIEM. B
ML TR B3, K ATE m<119,n<68, T—HE r<51,RE m<68, n<51, HIK r<17
B m<=51,n<17, £J5,24 51 1 17 BERAT, & r<0, BT LIEREA TR B2 4550, 119 Fl
54 KRR AETR 17,

X E—NEE, BN E LA 72T XK 3% (recipe) , # 2 (process) , & &
(method) , ¥ K (technique) , i¥ #2 ( procedure ) , # #2 ( mutim\e) , K A2 A (rigmarole) , B “E
B -AEEERA—SARNARTE, —MEERIRIR-ABFHAN, XN 45
HoR A B RN R R Z BT BRI 2 Ah , — R A E R AL

DA, —MBEEEARSBZEVLREX L, BEEHREX &M, BHNE
HBEI 25, r BENTF s BTRANER r#0,7E FIRIBRIZPE EL B, 0 B9ER Y . —1
TERHEERET I LRBEARSE L, HIX FAETAER » WEIEHE, 2] E1 LBk
TERK. AMEER, BT UEREE G ERFELE KK m M o K 51ED
B El #EHITEBE E TR

(—MEEEENIE L TSE, RE R CAREN SR, o LI —~ 1+ 3%
% % ( computational method) . BXJLEARFEL i AU KB B R AFETHIH %,
i BhERENLRERKERRAALEFE "M LU ILAMRE, RIS ENKE
RATAEHIE, XE— ML E T, AR IENTTRETENS -0 24
£ it 42 (reactive process) , B M B AR5 ERIFHSEEMEEM)

DM, —DEBENE S TRES TR 6 S BRAT I EIE G — D ER LR
FEAG R T R R . ABRNEEE FEHEX —EN, B EITRUEERER

. 4_ .



1.1 H#

7, R A T REEE R AE R M EE N ER . T RRXAEXE, RO T A
THRRBEENER T LR AFZTETEFENE T  HPE-MBAHRAEEH
EWE L, ABRFSEEEEUFBEMU—FITEVIES A S, E—MITEIES
T—MTE R R AU — 42 (program) o

EEEEFR NATHSRE BT EENERE ZEN LU IRME m B
EMEMFAUREEEMN 4. EELE, R n o REEBE BAXTEERREM
ARBAH L RIEZHINIRA; - 8 BR L - n IRFURMT A7 59/13BR L 0 MIARBEM 47
B b, 5 A HE N Bk E R AT RE P58 EL HHATES, m Fln EBRIESRE
o BB, XEFBREVEMESBE Z2E, DRRINFFZS R B, r LPEREE
RAE AR, B m Fn B SE AN R BT B R AR B IE B4

AN, —NEEBEZRINEES MR WANEESETEZRMRA TN E, 8 E
YBRBITRASHIRATHE., XIEMARNEENNRESTEN. flL, &8
BEEFR, BEHNEALE m Mo, EERMEERESTH R,

Mk, —NEEE-IBRE MR B AR BEXENE. B EF 15
HLOBAE R 2 8 o, B M ANERROE T

(X MEHERBALNRTF RITAIESHIEAMT . EXR E B, FENBE
q,%M1E

m=qn+r

R r=0,0 mBn OB BAREXHE—FMELT, n Bm Mo WEXAEF. R
r#0 FEEER m oo BAEARLEBELR m - gn = r, RILEER o F1 r ST E0
EBE gn+r=m; FThim, n | WAEFESH o, riWAETFESE K, il
i, fm, et IBRRAETH (n,r] WERKASETFRE--HH. BIP R EB ARERE
[ EERE,)

SYReATH . - DEBE— BT LUAKH R T (BN, K LB ENFIE
ERWARFE A EAY, B RN _E AL A FACER AT 72 A KRN (B R b 52 B E AT
HiEEUUERAU— D EBERR S — M EBE AE - MEBUEESHE  URE—
TEHNEAF N ZENESEE, IEHEREBITH:EAIBERERETTUMER
BT AFR, MAZDAH Mk (CBREREER)RH#T—DERRS M ERHEE .
BE, MERYENEERIFT/NNUBEFHENEESE, AENEER R ZEEITH,
IR X EERYBEEBRWKE(EN TR E), F2B U RETH. T2
BEATHI P R -0 F 2, " MR4BEBITE " + 2"+ y' = EEBH N w,x,y
Mz PEBPRKESR N, NERAPR M, XIE—MEAEEARD A EL -
EHE 4 RERA R R R KB, A RE— 1 E1THEE.

RV EDEX 3 B LS FSRIE S M — T . — 1S RIMEFARE
(REANR, L2  MACYE HHS) LR GEAEEES) S, EEAR
FRRIAMESRDHRENE. £ A XEMER, ZENESEAREN: I iFi" >
W HEE R0 F 1/8 AL, B F AR R BA MR Hb E ST SR T, FEER IN7E MR JLWE? TR b

.5 .



F1E AAbs

ERES L7 GRS ERIR G YRR LR EF R RAFILEE O
HOTE NI XA — o4 S0 TN A RN a8 2+ 0@ e s, HR— 1 EHRL
PR ELX R — R R BV AT R LR R . RE W, — MR
JF RN S — AR SEIE BU A L RIR LR (A BIEEFEL EILTFRAEEL
AL PEAE K B ARSI TR EANNET . AR KOG XES
— A Y48 s OB O o)

AT B, LA S A R R LR £ EASEN. ~ M ERANBEEAR
RERSTAR, M EEREFAHRY GEOSEE. G106 -MBEERHE, IR
A PEMERT R TR AR JE2.2.3-28). XTBEEHEMRRT LS
NGB B R MR A — A [ B (B R AT AR R T ZE A 18— & o, AT A 2 HIE
EAEANER, XTEERERKEMELUBFEOHRTHE, MEERARY. HRRE
WHERBMITE, ESES 8 B, XEHRMMZ K, LR EC 2@ T IATAEMAE
Je

EELEAF, ROV NER S, T E B A E LB SCT RS RE. 1
—ANUEI R A T TR R BT R B L X AT LUE BE T AT B S REORER R R H
RN B TR 28 B A T B AL E L | (o7 Bk L S SRR S5 2

RIEF T E R B E T B, BRSO EE- -&iF. XH

SHT L X — BN FAEERTELAE TR RINERE T

Fan A RATAR — WS & R BHILEBRE . BRIREANERE,RE » 898
B, MAF mBUBTEMESE, B ENER BELERPITHEHRE T, B2
LB, BRINEFEREXNIEREHAE - TABELHER BAKITRELERX T
mTLHFENMEBREHE. BEEER, EL—KPITLRE ZF, AR EART
B rmlin ZEMER. B, ATHRE T, ROFEHEH—HES T m=1,
m=2,,m=n REREE, TTHEL]R E1 BHATH SR, FERLL no

WESEMREERTE T, EA. L, BELHET(1/3)r? EEFTFVn
Wg? HEL b, X — PR R — MR AT A AE KRB R, T ELE R
P, BATKAE 4.5 3 /N EAEEFMAM LR, HTTFRRH o E, B ATREIEHA,
T, 35T (12(In 2)/7)In n, ENES n 8 8 KT #AIE L, R IEH B KR G B8 F B
LBl EE AXUILEBEEULTERKARFHEETENE - SHETY,ES
W 4.5.2/N%,

Ek o AEERBERTRAIE - LBHRNER. BN —RBBRIER -NF
EWEDE REEHBECHERNE ARRIMILEMNR - IAEEREMELTES
Bit. ETH 2R MNELER ¥R, EFETRITERERNAMEENFE
BRI

bed R ik, BATE XEBRTHE R S AREFR . B, = 502 # B A SR
SN, BT MR E X FTEENTATEEIEE R BT OER . FiL,®TUA—1T
EHMEERRRERX T, @ X — 5, T RENESR, TR RS

. 6 .



1.1 K&

FTTRHER . HATERME L—3 EH & N—DITH(Q, 1,Q, /), K 0 2
BETEINQM—IES, T BN QBIR A BRI HIK,fNREF QZER
AT QFNAETE ¢, f(QNET ¢ UIE Q,1,Q,fAHATRAITE
HPRZS BA B RS AN, £ THFHRE— A « LN E 5 %, 2,
2y WA

xo=x K OXTFT k=0, 2, =f(x) (1)

IRk Bff v 7 QP AR/ MEITEFSI A k5 P&k, TMAELRMERLT,
WA« AR v (ERE, IR o EQHF, N x,, thiE. HAEXHEMNBLT,
X1 = o ) R B FFI R BEAALR L — N E BT I HIE R EHERE S PL
IR E T

Blan, BEEM L AXEREFERANT S Q ABREA(n), FIBEEFB(m,n)
URBAEARFETH(m,n,r,1),(m,n, r,2) AR (m,n, p, ) HES, K m,n,p &
IEBYH, r B—1ERBYE, S TEFERB(n, )W FE FLQORFEES ()W
T, EX T

Smon))=(m,n,0,1); f((n))=1{n);

fWm,n,r, 1)) =(m,n,mBRn BIEKEL2); (2)

Smyn,r,2)) =(n), MR r=0, HEN(m,n,r,3);

fm,n,p,3))= (n,p,p,1)
X—IDEFRE S EZ BRI REHEH,)

ENMEEENRBFAEETORBIMETHENRS . fla, 0 TUERRAE
MEBIITEAEITEN TS P, E (TR AR KR E B RELEREE .,
RENAEXMF RSN LR, FRENE RMENEE, AT LU 0,1,0
o E—RE, i, 4 A BRFEMNERES, F4 AR A LWIERNES
(RUEFER TS 220 %, EE,HF 20 BXM T 1S)<n,x & A ), BEES
WHEARSHETHRBEBSENTUS A MERFER, HAER NV EFEABE.W QL
& (6, DBES P67 A™ P, j B— B0 VR IR =0 QWT
EROQER=NWQOWTFE. MR OMo&HE A FHE  BATVIRNT T o« Mo,
68 abw WL, N 676 PHI, ATERRITHENL, L fFREFTFTO<Sj<N,HP
G, b FIEERL a;, b FTE LA T HIE R — 1 iR %L

fU6,7)) =(6,a), IR 6, RfE6 I

FU6,))) = (abjw, b)), BR o Beffi6=a 0,0 RIEHIH; (3)

f((6,N))=(6,N)

XE—TTELTEBRREITH, MALKBRERE, EERBERE HRMBNT T
WL EE, BRENFEZEGF LSRR E T ERR - E T B8 (5
L EAERN) . LAMERRELFE R A, A, Markov ZEABAIF The Theory of Algorithms
(Trudy Mat. Inst. Akad. Nauk 42 (1954),1~ 376144 K BR R —FEAY. ZB/EKHE
N. M. Nagomy &2 F1¥™ 7t ( Moscow : Nauka, 1984 ; B SCAR , Dordrecht : Kluwer, 1988) .
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1.[10] ECREMA T I FE SRS, BTRE t<m, m<n, n— BXEEEm fn
HIE. BLEALE S — BRI, BN EH (o, by o, HDMERERFEZHER (b, ¢,d,a)0 BT
Z,a BIHEE b FRMME, %, RERARDHERRE.

2.[15]) B, EE T E1L FIAE, m BR KT n 89, T X — 4k — K 4 BLa T] 88 1 J0AE 2
&SN o

3.020] (HTREMF)NEEEEFBBE m—n " IBEFNLNERSEE ML, L
HE EMAERTGHX M B, FRZ AHE F.

4.[16] 2166 1 6099 R K ANE T REL 7

» 5. [12] MERUHFRIE BN TEAERNRE" ZFRMNABNAREUNKN =54, LR L
AR—ANEEMEE! FHEEEMEE EZEBR EAIZEH.

6.[20] 3 n=50 ,PATH R E1 RS Ts BE /D0

> 7. [(M21] RiZ m EHITN A 2 BURETAEMERE ;4 U, BEHE L EFHITHR EL 8F
¥R, IERA U, ZEFE XN, U, R T, BHaxizg?

8. [M25] WA HIRERG)PH 6,9, 0, b AR ETEEE m Mo WERKAEFH—A
“BEITHIERE R, SMABSE o FoR, B om D a FHBREn b KR ATRER B H S R
Bff. (R . FREEEHASSBRE PHRE, B r— m-n. ,n<min(m,n)-

» 9. [M30] BiZ C =(Q,,[,, Q. ) C=(Q,. I, L) BITEFE. flan, ¢, ESE
KQFWEER EAE m Fo EEE EZMRS W C, TREBLATE EAHENERF. (Hit
Q ATLARHL AR A REHES A ENATENTESNM BTN S/, T LR PLE88)
YERE X L AT LA GRS  AERER RN AE FRBF UL m Mo 89E.)

HERRC, B C, WFRR"H"CBREL C"HHESHESIREN . XEEW EEKRE C, (T
I FFIERE C, MEMERL B ¢, AHE P RAEZNERURECHRERETHEA S
BEEZMERS . (RINMEEBAMTBE X BEE Y- TR X— BN — R
B



1.2 #F4EE

1.2 B

EX—HH, BRITEHREENGTEIRFRITZR) PR ANEFLEHFS,
MHERITSESERR Gt E A0S TEALRX, BEEEX TELRNMFEEFA
BOGR  MBE DH Z BB F AR E L, BB AKX LRGSR

EABFERAPEF SN ENE =, ——ER - N ERNERI Y, -t —1
BN, F7E E—WIRRIEE, TR B RIS R T AR B, B
SRR, RITHFEEREEELINILS

FATHIHE B R 2 BB SR AR LA B B S B B A T s TR B
X B LT A T8 50 52, BRI AR A7 5| B BTE B,
WRERM—A, R, KZEAHH BT LS KRB R BORSE A, TR A
SN AR R BE S TR A LT TR B . AN RITHREEAE TR
W LBHE Bt BRI EEFFARS R EXFERL T, HATE LIRS 8977 20RXHR
TR, R AT RERIE R B AL HERERBRNSE .

EEENMTF Y ROEFEABEE MM, fn, RITEEE XA EE
HEATABRR A, B R ARE L R . B4 L XA IR RUERIE P UK B ITIE
B L 7E S B TN BLER AT OU F BN LU LR R S AT A TIE , T Lk Hy
AR H AR BB A AR T ERBIMEAR

TEHA RE T RRIUA/NTRE T FITEVLE R AR TR EORE 507
T AR 242 B9 25, (B K B0 TR0 B R DL X Seb R R B LR Fe i 2 AR 3R
BIBER (1.2.1 /NFTRRAN) o 3% AT AT 403 A S Bt B T2 LU T &/, R 3B AR = 1E
FRW S, RITX BIHER X R LRI H A RRK; BREARSEE, s
A AR K — 9, B (FERBIRESZEPA SRRV AZGE) B EMNELRN
# A KR T . AR AR TR A R A 5 8 B AL 2 K B i (B 27 ST X L A 3T
— A ABRATREZRFT A THH BB FRITHIRE! AW, B0 EEZLNIZRE
/N B — MR P2, I ELRE X R i B SRR, BVEEZE R OT 46 BRI o 1.2.10 /)
WRAZISHNER, BN EREURIMRZEEEABTNEE S 1.2 TZ/ER 1.3
T, R B ISR ECE W T E WA AR T E R R AT

BRIEAHENRNRIFFENNE NN, A7 Graham, Knuth £ Patashnik B15
) 45Concrete Mathematics 5 2 ik ( Reading, Mass . : Addison-Wesley, 1994) 35|, LIS X #
MFHES | BT, B & Y & M CMath .

1.2.1 FFBEH

4 P(n)AETEE n EAGE; B, P(n) TR n R (n +3) BB
BE MR =10, 2" > n*7 o BRVAVE WX FHHIEEL n, P(n) HE . £
WX — R — P EET®ER:

« 9 .



1% EAEA

a) A PO AERIEHR,
b) A MBE P(1),PQ2), -, P(n)ERNE, N P(n+1) L RHE"HIER; XA
UEBA R X (a IE 5 n RN E
YERA—BF, R AHRMEEHEFEL AWM AR IS FH .
1=1°
1 + 3 = 22
1+3+5=23
143+5+7 =4
1+43+5+7+9=5 (1)
BT LB —BHHERRALAWT .
1+3++Q2n-1) = n? ' (2)
A, LRI A P(n); BAVFBIEH X TEILEN n, P(n) HE, HE1E LI
BT, RITA
a)“P(1)RHE,FHH1=12"
b)“InE P(1), -, P(n)EIEFHNE P(n) HE, MK (2) L ; FAE N
2n+ 1l RATER 1+3+ - +Q2n-1)+Qn+1)=n*+2n+1=(n+1)% XHIEH
Pln+ DHWARE,"

BATT XN T EBEH—PE i 20T R, EXL L THEESEWNIELR
oo, P(n)R—MER,BELLEMER ) b) B SIEELEMIE,

BRIt —AEg) AE—NEBH o XNERREEE P(n) RN —
i1
. [3FEA P(1)] & k<1, MEKER ), 5 P(OB—MIEM,
R.[k=n?] SR k=n,BEELL; FTERMIEHS B
B. ERA P(k+1)] #HBb), B IRHEH P, -, P()ERIE, M P(k+
DRE"HER , Wi RO EUER P, P(k); Bl P(k+ 1D AE"S
M. [Ehni] 1 HERNEBRE R, |

—— ILiF#P(1) —»@.k:n?}L 13.FHA P (k +1) 14 k01

¢%

F2 B LEEANE
HTFXTEEBEMABNTERAERN n, P(n)B—EBR, X B LR a)*ﬂ
b)4H RLAIE BRI AR FE 1B 48 R IEFRRY, &8 U U 5 )2 s ke 9
BFPAMERNE SRR TE® R MR, — RS ATREN
. 10 .
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WEZ, FLB LT VA gk B ST AR 150 A T LR 35 S A9 — A BB B L B A, R AT AT LARER
ER(DHRHENER, FREBRANKXQ) e EXNEXLT,ARZZERINLTXME
MBI RN B ERREN T ERERTFE,

EER NP TFEREZLH ., £ p(n)RAR n #95 %] (partition) M4, BE 0 B
BN EEHZ MEAEEFWAR XA E:. AT S EFALE 7HEERSS
&

l1+1+14+1+1=24+1+14+1=2+2+1=3+1+1=3+2=4+1=35
HAVE p(5) =7, HEL k, AHERIEILME
p(1) =1, p(2) =2, p(3) =3, p(4) =5, p(5) =7

XA, B, AT BB e TR S p(2),p(3), - BUBEH. N T HREX MR
B, BATRITE p(6), BM! p(6) = 11! L T HATHIEE.

(R, p(MERE 5,8 TET AR MNLAEFXEERE. 8 p(n) AR
T4 B4, /RE S. Ramanujan BUZNHUF I HIER T X T ENMFZEBEENSGL. &
TH#—FWIER,HEESFE G. H. Hardy. Ramanujan ( London: Cambridge University Press,
1940) WO EMBE. HM7.2.1.4 /7.,

FAERNET AR TFRIARHARKANE ., EAULEFNR LE, ME—1 1w
B RMERIIES ., KL, EREFZ a8 o #A —)W—"1IER, B
Bl 0 2 A R A 7 FT DAL B I3 A s B R AT, AT S Z0F B m LA
IEARET 4, )5, EABH AVEIRAN F BEFEEF T NIEIEBA B, ATA /)3
Yy —1d),

AH—MEBHER Q)BT EE. Bl 3F n=6,E3 /R, n2 NHERPEEN 1
+3+ 0+ 2n- DI HE ., AT, EEJE R A HRATREBIE N X — &
ERTAEW n 6 XABEA BN AR —A R, T H XA — > B gL br EFiA
MER—FH.

AT E(2) B9 AULAE A b) B — R 1E I,
FAMUAGER P(n) AEERE P(n+ D AR, ZE—F : -
Gt IR B E RN, LR 200 0 F 48— S5t e
HIX TR . BAVEE Fo=0.F =1, ARLEH , g
B IR R B I R XA — AU TE S % R AR R (Fi- :
bonacci) 5 Fy, F\, Fy,+o AMXNFFHIHO0,1,1,2,3, i
5,8,13,- JFUA RADHAE 1.2.8 NFIRMMBT R T . Bk S
KEBA N SR ¢ B8 (1 +45 )2, W FRAAERE o, BINE |

F" < ‘#n—l (

3)
B3 A AR
BN AR P(n). ’

WR =1L F=1=¢=¢"FHIEIEEZ M. W THED), RITHEE
BEPQQUWAE, AN F=1<1.6<¢ =1, AL, WRHFA P(1),P(2), -, P(n)#f
. 11 .



F1E Ak

HEH o> LENERNE P(n- 1M P(n)ME, B Fooi<¢2H Fo< gt
FEIX R E AR, FATE R

Fooo= Foop+ Fr¢m2 4 970 = ¢772(1 + $) (4)
o W EEMR, BIERATE SoX TaX AN A B X - 8 i SR A L 2
1+¢=¢ (5)

EORAR(FEE F,, <¢" ERE P(n+1). ST b UL, B
B2 IAMEIEH T (3) . EREXBRMNAMNMARNTELELE D) M n=1
it RATEHIER P(n+1),1024 n> 1 B, RITER—TARNTT®H. IRLEH HA
Y on=1 8L HITXTF P(n-1) = PO) WA EBEIEN.
HEFARER A ARIEA X T M EE. BEBJLERRENITY 7!

ERE(FAHMRILLZEA®) AEWRITERE n fn, RKITHEENHE L
BT d MAANEE « Fb,#15 am + bn = do
El. (W41k] & o' <b<1,a<b'<0,c<m,d<*no
E2. [BR] % g Fir 25 R c B WRETARE. (VB c=qd+r,HOSr<d.)
E3. [&%807] 1R r =0, BERA L FEMEL T, LANMEHE am + bn = do
E4. (1G] & c<d, d<r.t<a ,d<a,axt-qa,t<b ,b'<b,b<1t-gb, 3
iR 6] E2. I

MR NEEFMBRER a, b,a b TEER m Fn EAREBEE Md, K

I EEIELENEBE 1 IE. RTHRERE « ML N FHEEFERE LSBT AER.
% m=1769 Ml n =551, HANTEZRHE(EFTE R ZE):

a a b’ b c d q r
i 0 0 1 1769 551 3 116
0 1 1 -3 551 116 4 87
1 -4 -3 13 116 87 1 29

-4 5 13 -16 87 29 3 0

22 BF R .S x 1769 — 16 x 551 = 8845 — 8816 =29, Bl 1769 1 551 K F& KA F -

XA A REIER, X THE m Mo XNEEEER. EANATLLELER P(n) 2
“Bak EXTF o M B m AR X — i, TR G S A8, AT, AR T
EIHARAKS . THRNEHE TR LHINEL, ERHHTHRZE, KA
BIMF a,b,a, b ERLIEN, MESHFELE, FYNT LR 20, %K

am+ bn = c, am + bn = d (6)
BRSNS, ARSI KB 2 EMNEENE, MPHR 4 AREE(HIE
Bt FATH AT A BB R 2 (AR 6) o

MIERNTD ST T @SN o AR IEHBER ERARES. R m En 1
B, XA EE B RS, EORTEL— BRI B3 R AT BISEm T o 1

<12 -
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n=10, XMER BT, BTHE—ELRE n>1 B m AR AR, 7EXHEN
BT Rk — KBTS BEEHTERE con, d<r, BT r<n, @EHEXRMNT
DBE, d EBARER Flr WEAART. B 1.1 WABMRIE FUHE m, nlFin,
HHFHAET, MBS, EIAEHRNRERAEF, BHik,d Z2m Mo Q8L
HF,MEH6), an+ bn=4d,

[ RE B R AR S O, DU R A R IR B R AR M R D BHE S  SEMA
A TE R b)ERAMET , R B RATMARKBE P(1), P(2), -, P(n), 3F Bl XMB
ELVERATHIER P(n+1)", BRATEHE R RNERIER P(n); &2 45 % & AT A
BE,BY I<k<n B, P(E)RHE,

RT3 2L ER ISR R SR AR FATAY R s, FATRT LU M R A Tl B
EATE B ERER—R T %, AEEMEAEELS L N RER, FEXN S Fik
WRUEHE 2 S LA XYM ESHRN. SHLE4, KPP sind A1,
A2, A6, (TR XLHTEERE BN A E, AR ABEGEATARIEEL, X
AYEC RS F ) AL 48 B M A XN R AR B E T A4 SEE R TR d(E e, b
Hld BATHEMIUERS R .

= Al m >0. n>0

Fi
P
_--A2:¢c=m>0. d=n>0,
E a=<0 a=1 c=m e a=b'=(, a=b=|
L pel B =0 den
I -
’,—-A3:am +bn=d, adm +bn=c=qd +r,
B d4=~ [%]-(?+d) L7 0sr<d, ged(c,d)=ged(mn)
r- (et d) 7
%_ ______ LT TN T T Ad:am +bn =d=ged(mn)
E3. r =0?
Ca D=7\
é(—-— ______
----------- AS:am +bn=d, am + bn=c=qd+r,
ced., d=r. 0< r<d, ged(e,d) =ged(mn)
E4. t<—a’,a’<—a’.a<-r—qa;
b b'abbe 1 —gb
e mmm e m e m e mm— = A6 :am +bn =d, a'm+ bn=c, d>0,
ged(c,d ) =ged (mn)

B4 F%kEOREE R B R IER S
— R R X TR AR E P A B AE IR T S LA ALY
WRLEPAT— MERIBRIEZ BT, 5] F A HERIIE—T-RT K BT A BT 5
H,WERIRIEZ GBI ZERH K ETk LB E M E N
B, B0, RATLHIERE B2 ZRIAY A2 50 A6 2018 E2 2S5 /) A3, (FEMLTRAL

« 13 -



F1F ARBE

T,A2 Rtk A6 FEIRAIATAL; BD A2 1R A6, FHIRAITRFIEN,7E E2 ZHIH) A6 251
ZIEHIAS, EEAE A6 FRIRMd >0 BVER, HNE EHFRIE B2 FEEAE L )H
BEVEUH A3 M r=0Z8M A4; A3 M r #0251 45, %%, BT EMIEREAZIER
BHET 8,

— B Xt FRE, BRUE T80 (7) , 378 73X DB IE BT AT B R], B B &
FHE . ERRATAE T LIRS B —HE LG RE R E L —
SRR, R Tk — 8Tk, B “FFIR 7 51 AR 87 Sk B W & A1 AR LB
ARIMTEBERBERMOMA G WS O E; FIHEGk— D kg s £ IE
Mo IMRIRICE n MNESKHBIE NE, B (MHARIEE(rn+ DIERBBEERN
H,

8 FX — A A 7 3, TR BA — AN 44 8 RO 12 TE B A 1] R (B SR KR 4o 2 Eh F B HY AE 1
MBS AT AIRER AR, —BMBE T X—839, BAHITRXTIA—ME
MEIMHEEE T BAREF - MENE M S OIER, I REOTTAEE T, FXL,
— B — SRR B AN, BN SRS R RF SN TAEME ; B3]
MIPIFH IR BRAR T AL, A4 A6 1935, PR L5 A2, A3 M1 A5 R AT 4, 5
EHRET, FRANTHE TP, KT A6 BIEA R AIEEER D AR TR S RN E
AT AL LR AL, B, A B E A BB L, RINAITEGER 4 28R
B A EHEMAOE RIS, IEHXEENENEN SRS 7, XERTRFERN
EEEZENITES AEEREEEAFNXF T UHFESHERRGH .

XAMEHBE ERERN TS AAEEENEEN RS~ B R T HNTHER—
PEEERE BT 7 1.1 TP, 825 miEE N EEGE—R/MUARER 3E
—ANE B B URSRIRRETREE - PE . TR, B H sty
BEMBFEA BT EATELR S &M S FEE I EKRNE, UHERINBR T
XA BERNMNMBIE P AR BHAER TTANS , NEITEE 4 &7 52 RAIHR
BE RATAEEEBATA—NEEREERN, X - WA ANZELREERA
BHEMOHEZER . CEKE  EMMAREE RN, BENE S E T B st F H
BRI , LA TS . MR E B BN, WAR IS A6,

R WAL E KSR X TEE ENBEIETATH-—MRE , RITREEE
IERE R AN R R R EL L TS T IERER!

(BN, FEFMBERINTATEE mon, e, d Mr BIBWw+ o V20{E, HF w Fo
B NEEENMRAEENL., T8 q,a,b,a , b ERBBEMME. WRKNTLL L

WM, m=12-6V28 n=20- 102K FtEX—7, EHHE—ITRKAEF d=4-
2V2Ha=+2,b= -1, EEEXNMT THOEE T, 815 AL 2 A6 WIEBBA ML

MR W S 7E R MR AT AT R E A B, R, R RITME m =1 H 0 =V2RFFEG,
M EAARERIE (LT E 12), BEREE Al 3l A6 f9IEHE 48 FH M EH R R
AW
K TLIE AR R E 20T . (B8 1319, EiF S ERME ST A Al fE
« 14 - '
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HA T BRI 18X T L BIER A E B — B B EEN .

HAVMAECTKIES TEE ERERM. A THEIZE EFw%, 4 m i B
ARk —ANE R, BVEE T OERYE L -, RO LERAEE DREEMIAN
SRIERA R IE e . SR, AR SGRE R Bk TR ST A RATHBA TRIE T &
B —— R A B AN, RO AREEIERE! X MRiEREER
Ko

TERE BT P, BB R0 B — AN Rt J50F VA 49 3 R 3 X AR B A SR AT
TERR, RN ISR FRA1E S TOT SR A &, M BB R = R IAA R 5L B,
ATAT AR B — N A EVE AN B, BT E R B ST 1, E g b 1 T4, &
SHuin 1 RBE X RUGEA B S 1 REFRN. [XTEHEMB SRR, 18
%% Leon Henkin 383 “On Mathematical Induction”, AMM 67 (1960),323 ~ 338 ]

R RE A s i BAR, R B UIARSC . BRI B RNk #E AT ™
FEAE BA B9 RO A 2 B K F R & Francesco Maurolico, LB 2 1570 47, 17 #4247,
Piere de Fermat( %% 5)/E T #- -4 RIBGH ; b8 B8 TR G ETTEE". X HEEBHE
A E 1 HH BT Blaise Pascal (MAHT-F)FH/EHIEIEF (1653), "H#IANE" —ARE A,
De.Morgan 7E 19 2 %1 €1 #9. [ WAMM 24 (1917),199 ~ 207,25 (1918),197 ~ 201;
Arch. Hist. Exac. Sci. 9 (1972),1 ~21. & TR AN G0 - - 23718, i AT 1 G. Polya
Pt 3 BInduction and Analogy in Mathematics ( Princeton, N. J. : Princeton University Press, 1954)
— R 7 BRI,

bR NELRITREN TR S MANENRGERE, TENHNT R.W.
Floyd, flbigt, —FEFRINE S PHRE— BB MIE SUE L HAER— 12BN
RGEMER, XMBEANEFHBRE L, BAREMN AR SR EWRN, EBHZ)E
2 F W] 4K E B [ 15 2 F “ Assigning Meanings to Programs”, Proc. Symp. Appl. Math .,
Amer. Math. Soc., 19 (1967) 19 ~ 327, fIAY BBt B Peter Naur JH 57 1 3R &4 [BIT 6
(1966), 310 ~316], I i = A — IR, C. A. R. Hoare 5|# T — M EEM N
i ERAZ R BHES; Blan, 2 FCACM 14 (1971),39 ~ 45, Ja 3k, — S AE & L BT
Floyd Y77 161 B {3t 3k , BN FE 33 B2 6 37 24 1S 9 I 5 % 19 7 33 3 58 AR AT A AR SL
B BRSSO SE R S, B AL B 5 S SR A BT T i e 9 U B T R i B AR X —
AN RAEAELZIBECINREEHNFTEE, (S0 E. W. Dikstra, CACM 18
(1975) 453 ~457; A Discipline of Programming (Prentice-Hall, 1976). ]

VA GA B HOME S SEPR B 1946 SEEL L BL T 482, 5 H. H. Goldstine A1 J. von Neu-
mann(/B A2 ) 5| FEFAZE RAT . iRk RBEGIE T “WSE", X LHFEF
FIMTFE 4 RS, (24 ]. von Neumam, Collected Works 5 (New York: Macmillan,
1963), 91~99, A Z 0L A. M. Turing(E R ) B 4E#Y21E, W Report of a Conference on
High Speed Automatic Calculating Machines (Cambridge Univ.,1949), 67 ~ 68 F1if & ;% 3L H
F. L .Morris 1 C.B. Jones M il¥i& B EJ FAnnals of the History of Computing 6 (1984), 139
~143,]

.15.



The understanding of the theory of a routine

may be greatly aided by providing, at the time of construction
one or two statements concerning the state of the machine

at well chosen points. . ..

In the extreme form of the theoretical method

a watertight mathematical proof is provided for the assertions.
In the extreme form of the experimental method

the routine is tried out on the machine with a variety of initial
conditions and is pronounced fit if the assertions hold in each case.
Both methods have their weaknesses.

ERGEFHHE EEEHHT,
RFE—FNERIBER Sty 5 2,

ARERAAFTE FATRFERGERE

HEIE T 3,

T E MR E R FEY

H LB %,

B 5 &R E G Rt F M EBE X FHTRE,
AW REFFERLTHEBR LN E &Ko

BRI AT ARG A

—A. M. Turing,Ferranti Mark I Programming Manual (1950)
3] &

1.[05] TEXIAERBE—-IXT n=0,1,2, AL n=1,2,3, - EBRE HE
P(n) REREBT , 235 8 B2 a0 fa) 6 sl 3 U3 4 vk F 9 G R AR,
> 2. [15] THNERLER FEER, RIEHERZ . ‘T8 % o« METER, N THE
EEH BMNE o '=1 R MB n=1,0"""=0a"""=a"=1, BHME, BEEHETTF
1,2, n HE,®RMTA

n=1 n—1
(ne1)=1 _ _a"” xa _1lx1
a"t =d = gm-D-1 T T = 1

P, X F no+ 1 EBMB A,
3.[18] UTHAMNEERAMFREME, BEh FRMEHE, 3 0 =6, 58X EHLEL H

1.1 1 1

5 . 3 1 4 / .
_ pop3 1 <gl B
te ]t *30-6 NIESFURSIES 5 6=13° PREER 48R D

1

2
“EH .

1 1 1 3 1

lx2+m+m+(n—l)xn=2 “n
YR 0 A, X =1, 8BRS - - = TR, BENT 0 EENE,
- 16 -



1.2 HFAE

.. 1 1 i__1+
Ix2t " " o DxnTax(n+ D) - 2 n
1 _3 1 (L ) 3 _1
n(n+ 1) = 2 " n T\ 2 " n+l

4. [20] ER, BRER (34, BEHEIREER Fo=n- 20
5021] =M EH#RRTINRT 1 HERGZAITEETARTFHRBE. FIRHX—E XL
FECERGE GEHBA KT | FBEERAT S U — MBS EENRME, (— N EHA YR
BOEBANT B SN FEH,)
6. [20] IEBTANRAEITHIR BA Z 81, % (6) oz, M2 f5 BT .
7.(28] MFMIL,2-12,32 -2+ 12,42 -2+ 212,58 -4+ 320274 1288 FaR A
ARIABEWNEIERAZ,
» 8.[25 ] (a) FIAAEEIERA EAF AY Nicomachus( /475 100 4B ) BB 13 =1, 22=3+5, 3¥ =7+
9+11, #=13+15+17+19,%%, (b) MAX—ERKIEHELLAR
PB+Pygend= (U424 4 n)
['}i:R.W.Floyd MPEERR T XA E A U R, Il 5 FrR, XA BAEF Nicomachus
FHLULEE3IFEX. HEN BB IEHTE TR E+F 3| Martin Gardner. Knotted Doughnuts
New York: Freeman. 1986).%5 16 Z¥:J.H. Conwav 1 R. K. Guv, The Book of Numbers (New York:
Copernicus. 1996), £ 2 &
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A, He o F o ERRAEAR, T B SEUDE AR %5 0 O 2 AT (BDTE 2 056 V2 B9 T BR 1 /N B
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» 13.[M23] i - MRS T HESS IR LT T+ 1" BEEREY TR E,
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MBS MBI S op, {3118 AL, A2, , A6 FRMTM—DERE R T<3n, T A FB RN EIE
BEUISR B LAAT . (RIITRMREEE 3n FNLILE.)

14.[50(R.W.Floyd) i{&# — MTBEVBF, © 2R RFRITE S WEFERME%RR

EmENRA METRERH#E TR OERKTENEF TROE S, (AW, B N5
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» 15. [ HM28](J L )ashik) EXXHHMA T EREKE T — M 8K n @@ P(n), HER
HIR/ERTHRBE TR NERNGE P(m,n). FEXLEERT B RilD AR NE
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WEEFIE, TAGERFXRE, M EDERTRTARESIERGENER—B,
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W<"RES S EFH—1TRER, EHELTHEE:

D) AE ST,y Mz, MR x<y f y<z, 0 x<z,

i) BE ST My, AT SR EEEFBRAE AR v <y,x=y B y<zx
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B—RF?

0 RIE<Z SH—ITRFYEMNYEHE LB D), MEXFRA j21, AHERA
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g) W SHTF<ERFE, AE P(O)RXT SHITE «» H—Mad, WIEWREN THREN

y<ux,P(y) HEMBEETHEES P(x)NE, W P(x)3 SHHHA x HH,
[iz /M ) RIFSE 2 E B R BT 93E)7E S = IEBBWHEAT , 8 RALBIECFITIEN
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BOMIER L EEFSERT B —MERGISIE, PODBASIER T,
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N DX FITENERRE S SN A MR RITEIE— T ENERS « BUREET
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ML s R E o X IR T ZEUFIBE0E 1 IE Qb AT AR T n MET RS R IR
iE. ]

1.2.2 B, BT

AR AT B R RAT— EHETHE M E, UIF R RN TRERFE N5,
HEHRINT 2B (RN, FMIER):
e, =3,-2,-1,0,1,2,3,
ABKEH DB (B p/g, 2 g FIE, ZHERE T THEFHE «:
X = n+0.d1d2d3"' (1)

B n B— B, B4 4 2 0 M 9 ZEM— T, T HXMEFFIIAUTS
R, (DMRREWREX THAHERH £,

n+ﬂ+—dl "'+ﬂ<x<n+ﬂ+—(§+"'+ﬂ L (2)
10 F 100 * 108 10 * 100 10 T 107
RNEA A EHHB TH

n=3.14159265358979--- , 7t — R F R AR BEZZ

¢ =1.61803398874989 -+, F A & (1 ++45)/2 (I 1.2.8 /M),

M A FAHTA 40 C/NEEHENETE R, RIAT IR X TEZEHM
IR , Terk LA R B S A I TR

3P EEB M TR B A 3 PSR BOR AR o T 56 TSR MERIE R E i
FE — N HRE RN — R ETRRN, LHEEN 2= +iy WEz, HAP 2 My £
SR T i B ESR 2= -1 9 MFRE . BATER « Fy Doz B RMESR IERE
X BYHEITE R

[z] =V &+ 5 (3)

AR R =iy, MERITE 22=2"+ "= | 2|? ERBRENFLZITE L
WS ERAMERE (BEEETENE SRS, RRBITEABPHRLETE
B RAE YT B AV EME I,

R Flo BWHE u<v BSEEG A K [, o ] REH u<a<o WEH « WES
Hl, AR (u, o) BH B ucx<v B x WES. FARMu, )3 (u, v LAERITT
RENL, BRITEARGFE—DFFERAL v - 0B o Heo , RARLFRAIE LS HI
(= oo, 00V REFHLENES . M0, ) FmIERALH,

BEFX—/N, 255 b RE—DELE W0FR o 2PN 07 IR
e X

B =1,0" = "' K0 >0, B

= bbb WEn <0 (4)
T AR S IE R Y « Iy NEEHUAT, 45 SR AT
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bt = b, (b*) = b (5)
IR uw B—NEZH, m B—AERB W SAFER— R IELZH 0 180" = u; B

*’TJ& u éﬁ m ;k*g‘v#iaf/ﬁ v =%o
HAOTREX FAREK r=p/qg EXY T

b= (6)

Oresme( Ky 1360 4F ) 4 th B3X — R SUR—MRIFRIE L, BN 6%/ = b9, i BB 24
x My RATE A B ERMR BRI (LI E9),

Ba TR SEE «, RATE L b° EHHRMIZ b> 10 « (1) A E, AT
BOR

¥ X «
bn+d|/10+ +d,/10 <V < bn+dl/10+"'+dk/10 +1/10 (7)

AR b* A UM — B TE SRR, B R FE R (7) 7R A5 B 0 2 058 (B g 2 o+ 410+ + 40",
(B 1); BT RSTEE(13), XA Z/NF 5241 (b - 1)/10%, T ELANE B4 & Buss
FEAY K, X TF b* BATAT LA i B BT ) A SRR

Blan, ®AT LR

107301029~ 1.9999999739---,  10%-3010%000 _ 5 000000199- -+ (8)

B, an2R b =10 #1 x =0.30102999-- , K AT HIE 10" WHEEHRFF A HZ—(RER
TR HIE 10° BIRBIFR 1.999- 38 £ 2.000-+),

Hb<1B,BITEX 6" =(1/b) " TE2Y b =18, 6" =1, s@iHXE X, 7 LUIE
B3 TF o My BEATSEHE, 1850 (5) ML, B X b 95X 25 BARZ B John Wallis
(1665) i Isaac Newton(1669) & e R A FERK

AEHNFEE N EBZWRE., BRAE—NEMTH v, RITEBTRI— 52
Box E8y =077 EIBERGE(RER b#1), HAYATE b* = y B, A0 LU 20 A
i REAER(DRBE n M d), dy, o BRIEL « Wy 6955 TR b #9320, FA1T
HEXER » = logy yo MEXNEN,EKNTE

x = b = log,(b%) (9)
YER—BF , %= (8) £ M
logio 2 = 0.30102999-+- (10)
F R4S
log,(xy) = logyx + log,y, HWHRK x>0,y >0 (11)
A
log,(¢) = ylogye, HWHE ¢ >0 (12)
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2% (10) BEBH FTIE A % A & 0, B 2 10 B A9 X8, AT RES AR 3] T R AL
BT AR, =i s (B 2 HIR)KREA B, B KSR EUE R i 5 8
BA, ThL, RITHER, oI w A AL B R E TXARE £R
BREAET, M EE B K A BB o b B RO 4 e 3, BT
STFENE -ME—- YIRS R UVE K, B AT H 78 Edward M. Reingold HI$2 1L,
5

lgx = log % (13)

BLTE X HTE g « 1 log « Z IR BEEETXR RN A, REE,HTH, HFX
(9)F(12),

logip & = logio(2'¥%) = (lg «)(logyo 2)
P 1g x = logye 2/ logye 2, T B— & He , FATH

log; x

log.x = (14)

logy ¢

&R (11),(12)F(14) BH T B R B AR

HEREHBEAT EORE2HAREERFEMATITENR. B—TLle=
2.718281828459045 - R ML H, M T EX AN R MM R . LA e HR B XTEH
T E#u A B A x4, RATE

Inx = log. (15)

X R BB B (S E AR IR EEHE L o), KR REFIEEFERE -1
FEEARITH, BRINESEA, RINMBEMEFEHABL, HEBES nx B
SR, John Napier SEFR_E7E/ATE 1590 EZ AUBL A B T B ARXTB (R A L3840, T LA
EEMRARERRZER), X HAEECRBNMEERFLF, T A HOHE
F RIEEAMIRSHAE P R EEIE R B, N RATIRME T 911 4 Napier # XS BB R
“HR I —E R (a)7EE 6 AR M E R In «.
(D) WNE— BT ER R r R EXMER, F 1 ntk—
FERARBR + r/2)2 T MR UERITEE R REBBIN A
BHE(+ /45T, BINRRERITEER, RRHS
BE)(1+ 1/365) T8, MIEMRF B R & i ZFt, N S e
St F /TR FEE ¢ T(ZBEARE) . ERASE 00 (x.0)
MEVNRR, FEEFTRELR LEEBTXMRRL
2., B 6 BAARME
LTSS WA BRI, ESE F. Cajori B — R I1EI:AMM 20
(1913),5 ~ 14,35 ~ 47,75 ~ 84, 107 ~ 117, 148 ~ 151, 173 ~ 182, 205 ~ 210,
FATLLE BT BRI — /N . — M ERBSER()ERERRE:
B b=y, 3 EIBER(7) BFTE R 10° KL RATEI, S THENEH m,
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" < lek < b""” (16)

HTRE y BN RITITEBRIE v X 4 RFIT IR RIEE b H9H—
AMRFE(m,m+ 1) L8RI5 m/108 BREHE E NIMNLERER,
SHX A B AL AN T ERBE R RSB T - ENSENE R, RITH
TEFUREEBEITE log, x JHHU st 4 RAE R RREE:
logg x =n+ b, /2+ by/4+ b3/8+ - (17)
BHARRIE « /DB EMEBREAABER 1<2/10" < 10; X KB E TEHEHD no
HTARE by, by, , BATHEE xo= /10", MAMTF k=1,
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(18)
by = 1,% = x3.,/10, MR 24 =10
X—H B ERENTIIEELEE XF L=0,1, 2,
1< x, = o2 /108 (b2 eb ) g (19)
TMX RS RPN EIERK .

LR EZ B, AL RELUA RS ERTIHE, AR AR BE
= x50 FRBEMR BRITE x = 21 2 ANRBBT RN/ F10, TEZX logo 2 &
AF| 4 BB BT EITE
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HEIREC LS| BRGNS x (B ENSAER 1.798, X B RLFE b NEIEH
Hgi L T E R A115 3] 3 1E (0.010011010001000001 1+ ), , B X B F 1 #E 89 Z A E
0.301031-- M A RAEFR(10) A HHEENE.

SHEMEXER T, 8B L E XM TR MR 5 EMIHTEREN RN,
B ERTE—REN LR, R ED—F RS 4 628 RIOTRH, S ER R
ZE/NT 0.00044, HRATEDWEREXEEREH, FERERN x, v, v, M 2, BAF
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XAFEREAT 05 &, B XA RETEIL LB BT 5k, S8 25
BHRT AT
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2. [00] 1+0.239999999 - & —A~ it B FF g7
3.[02] (-3)%Ffar
> 4. [05] (0.125) " PEFAH4r
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6.[10] B x=m+0.didy -l y=n+0.e;e;HREH, BT THER, ALBHERT
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7. [M23] 45E x My ERREE, NG (4) A e UIT IR, RIEBA T H0E
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B—PNELH u BAEME—H—Dm KB,
9. [M23] YA5E « My AABEEIEXTF » My AR HEEERWBRET, HiEHYF
HEBHTEEE,
10.[ 18] RIEBA logy 2 A2~ - A BEL
b 11. [10] QR b=10F x~log 2, B THAE b M+ BIFRK =AU/ BRINFENES
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12.[02] HHANMTAER0)EHHEX(S)HEHA?
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14. [15] GEBRER(12),
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18. [ 10] imazﬁﬁ:logsmglgxo
> 19. [20] 4R n BHHFRA 14 BN —DBE I 0 MERGTEAR 47 42
M—MNEF SR AT EHLFE R
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25. [22] BREMNBE-AZHRKITENRM—ME «, 1S <2, BHUTERE, ©RFEH
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L1.[#¥61k] & y<0,z<x B 1 i, k<1,
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LA B ] B xx -z, 202 FBE T, y<y +log, (2F/(2F - 1)), EF L2, |
[ XA BTSRRI 7 %, HARESE T H 3B #1%) Henry Briggs,
ol e (LA TR 2 D ST E R, AR T 164 6, HANEEFMITEHAEE
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A 2B EH log, x B9— NERUE,

26. [ M27] RFHERASE P AR, X E— BT E R EN% LR

> 27. [M25] ZIBIE ISR TIE logo x HIHE. & FRINTERN «, FIERUE, I
BFEINT :x(1- 8) <100 x (1 + )3 T HAEBT LR () FE » 4, & v, AR (4, ) K
F o (=) Sy (ag_ )21+ ), R 1<y, <100, XH & F0 ¢ ERR/NE L, FR R B E ABL
B REMIREHN ERAT R, IR log x it iR, RIENE + 255, RITA
Jogip x + 2 logio(1 = 8) = 1/2" < log x < logp x + 2 logp(1 + ¢)

28. [ M30](R. Feynman) (U RS AL ik Fgies: (T L 25 PHIER) , BLIHE 0
x < 1 AP0 b RE R — DB, Hr I R,

29 [HM20] & « BT 10—, (XM THABERSEE b>1,b log, x BUR/NME?
(DX THABE b>1,(b+1) logyx BUR/ME? (o)X THAEE b>1,(b+ 1log, x BUHR/IME?

1.2.3 Fi5#H

& oay, a0, REMERFI . RIOTEEIEW )+ ay + -+ + o, REHENE,
i LA T a0 HS PR EA—MHEX M SR ERE:

Zaj EJJ(: Zaj (1)
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HRZINNIL, B B 1B szk(;'j*_kk
PIEABR) H SRR S A B
HEREHIERT AL MERA RE, BMUS B R jEWERG), B g0 8,3

IA RS (2), MRBER—ADLFHM,H L0
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jz1

HATG BT IEFHI, WA F AR SEA ; Q) REHE A

| sres AR B K(ERR
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R()) T ORG) TRORG)
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BEMMRRIFTE . WRE — DR MRRAFELE, W TR AR L 4089 B R FFTE
B ERkcskad,

HELFS T BN KN RIE(3) RARRE, MR R A A 2 AR5 TR
o

RFRMBFENMANAREEEFFEE, MARFBRBENZEAH THRE
WEHRM. BRIAEFHKITEXEOZE,

a) XM TR 58z,
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R T BB, P EARRE AL, B4,
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R EE ()R DHIES EE —DERMM D 5 (S o) BT B E B
ER(nEs(j)aijo
b) R EEE:
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R(i) R(j) R(p()))
XNEXFR T FMER N TSR, EX—-HERT, RIOTRFIRIETIAERNLRK
M. H_MEAEARE, X8 p(j)R j WEE, BRREEMEN— 37
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,
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R L AT 4H B 55X — B F
Xt FRTA B A BOR AL, ARBERL p () RAE jo B EBIREE, R p(j)=cxj,X—
EHEBRERN,BELEELT, MLF/NOME, [H10,2 0 T. M. Apostol,Mathe-
matical Analysis (Reading, Mass. : Addison-Wesley, 1957), 5% 12 &, RRIE (5) % T8 % HM
{EATHES p (DA EYE, — N T RBR Y p | 0| 7]
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PIDITEIIPIFH (7)

R(i) S()) S(j) RG)

RN B RN EFX M — A EE ERNFEMR:
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RGi) j=1 R(1)

_2 —
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HER(7), XHERMEFN, XTERB
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R R(D RO
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LBERMRFEEERBREA AN, BHEE S KEXE—MFERL, 2R
FAE X gy ay B9 — M RIER BAARE X)) o, WER. BRI -REBERT,
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HeHEAT

MIDILEPIPILY (9)
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=1 j=1 i=j
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RO () R(G)HBS()) RHAS(j)
B, BE IS m<n, M|
Eaj+ Za_,':(zaj)"'am (12)
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> Dag, B ML b)
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SERIETM T BER T T~z MBI Z o, B E IR B R FEATI0ME B ix
SRk, EXNBEER S BAOTEXTERE AR, E0FEEM 2 E AR —
B R B BT X K R AT A0 38, AT AT LB RE I, 38 W s e 318
ER.
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SR (b ) RFERE (ay) B9 N b % T a0 (R R o) WIRE TERUVEANRERE 1751
THRBRE AR EE

§&.4% % f& (Vandermonde) 48 A
a; = % a; = y+0;x
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« 34



1.2 #HF4H

B,
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WIOELRHAEFERHICS [« RXBRXLERHZ —, BFEERT—1. HEH
K.E.Ivevson T 20 fiF 42 60 &405 |3t 8 L 89 BN A A, BN JF[ » 155Fs EILF
FREZE P, BB x 1 B4 entier PRER, LR ER B T3 S0 “ B8 — 14,

&5 HAE T 5§ A X HE

. 35 .



F1¥F Ai#d

L@J:1JﬁT=LL+%J=0J—%ﬂ:mL_%J=_M#OD
[x]=|x] MY x BT
[al=lxl+1 MHNY x ARBET

L-xl=-Tx]
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T, MR TRHRERMNF T8 1,2,-,p-1. BHAZERA,
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L(x+m)/n] =L {Lx)+ m)/n]
(8 m =00, RANE—NEZEREFHRG O ) B EIX T TR RE, B U RE S RSL?

36. [M23] WA, L k2 = n?/4 ) F3HE >0 T k20,
» 37. [M30] & m fln BEE, n>0, iEHH

ZLM+xJ=(m—l)(n-1)+d‘1+de/dJ

n 2 2
Osh<n

Hb d Bmflln MBERKART, M « BEEIH.
38. [ M26 ](E.Busche,1909) iEFXFIE L » S5y, H y>0,

D [ N ﬂ Ly +la+ UTyl= y)]

Oskcy

AR y RIEBE b, RIOTEEEMHAR

n

Lx] +\_x + %J 4o +Lx + = IJ = nx
39. [HM35] —NE¥ £, n BIEBEE, MBS

S fe v Ly s o By 2 )

N E & 2, R« JRESRY,IEA TR EEEN.
a) f(x)=x- ‘;‘;
b) f(x) =[x BEH;
.39 .



$ 1% AAms

¢) flx) =[x BIEREH];

d) f(x) = [FE—NTHEBEE r M—PEEm F B x=rn+ m];

e) F d)F A BRI AN T B ek B PR - F/2 m NIEME;

) WMERF f(x)= — o, f(x) = log\ 2 sin nx | ;

g) EERANERRIZ;

h) —/~3 & R B R

i) EE g(x) =f(x-Lxl), Hhb fx) RERRI

40. [ HM46] TR EA BB . HE —MISHRL RN A ES L. Flin, I 391 )
H B B BRI 5 S BB G BT N — R RS AT RE A B, 3T T E LA

f(%) +f(x+i) bt flas B 1) = a,f(nz) + b,

XE o, Wb, BAKETF o MAKET « (9% XERPOSFERENR b, =0) RS BRER—K
£, MBERNER b, =0,801E, B2, 185 F| (Bemoulli) YEIR, = REL cot mx A esc? ma, LA
Bk R4 (Hurwitz) ™ L CRE (s, x) = Zymol/(k + 2) N FREH so T b0, HA1E
AHEBAE RS, B0 o R

41. [M23Y % ay,ay,ay, BFEFN 1,2,2,3,3,3,4,4,4,4, - FF AR R /S DR ek 20, 18
BT n,RHETF o, H—1REAS

2. [ M24] (a) EH

Eak = na, - Zk(a“l -a), R >0
(b) FTHIBIA iﬁXTﬁ:ﬁﬁ!‘Lﬁ&rl‘EEﬁB’J%ﬁbﬁﬁ%ﬁﬁﬁﬂﬁ iERRL AR b ERTHET2H
BE
i}l_log,,kj = (n+ Dllogyn] - (plsg et _ p) /(b - 1)
kot

43. (23] RELVEL

44. [ M24] EH, J0R b Fin REH,n=0,H 522,250 <L (n+ ) /65 J=no
n <O B XN FBEERT A7
p 45, [ M28] M 37 (ERRE L4 NIFH, BAEERE

Blmes]- 3|2

Osk<n Oskem

BAERER B EKMIARZ— (S 3.3, /M), 9 SRR £ BRI
SALE] = S2]r -0 -0y 4 aftm -1

Osr<m

s () TR )< ()

[R5 %A r = mj/n] B :Imit,%zsz( :‘) 15 1.2.6 NI ]
. 40 .
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46. [M29]() L Z R Z4E) ] SIRE 45 BIAK S BIR T 2osjcaf (L mi/n ) HI—13K3E
it,ﬁq:' a %&ﬁmiﬁo

> 47, [MS1) % p R HHIT 2 903k 8 (Legendre) 7 5 () 2+ 1,080 - 1 KBLT

P "2 mod p B 1,088 p- 1o (B 26EH, XL RH KA REME,)
a) B ¢ A& p BIEE IERIEL

(- I)LZA“’/PJ(qu mod p), O0< k< p2
SRR 58 2.4, p - 1 8 p WM. e, (L) = (-7 3¢
7= Zosnp/zl-z,fq/pj

b) A R (2 ).

C) ﬁﬁg q y‘]ﬁﬁ,iﬂfﬂﬁ Zosk<p/2|_2kq/P_|E Zosk<p/2L ]fl]/PJ(mOdU-lO 2)0 [ﬁﬁf%fﬁﬁ
L(p-1-2k)q/pls]

d) BE p Mg BEAFRNTRE FHAIE6 T LERERUBE KL TR

(;)‘L) (_;L) = (= 1pDig-DA

48. [M26 ] IEHB R TIMBSFR, M TEE m M,

(a) {MJ = "ﬂ-’ (b)\‘ m + 23Ln/25.lJ =L 8n2-;24J

n n

49. [M30] BB BEERE f(O)WEMANREER: (Df(x+1) = f(2) + LG FHAE
BE n, f(2) = f(f(nx)/n)o WEW, BB FTRAARHE «,f(x) = La |, BEN THAREE «,
S =Txl

1.2.5 HFFE 5

n Ao 2 EES] R o MARIMXT R BE 1T LM —FMEH, XFEXER
{a,b,clH 6 FHEF:

abe, ach, bac, bca, cab, cha (1)

RGOV HSI A EE RN ERE, HERBHE IS, RATEHE R
HRTFEMNHASHEBRNEE " RNBL—MEF IR FENT: n MHRE S DM
ARERIHESN? B o MR ER BN R, M— BB &M TX N %EE, iEF n
-1 R AR EE - ARRINS R BTN T — ML B X AR T3 F %
FAIER n(n - DFEE, KUM, I TARTAHINE=ZAXRE n -2 Fik

 BEL b HFIRMMEE, Bl Vaughan Pratt ERHEE 104 perms (R permutations,
E Pran MAFFEZ , HHBEH BRLMHEE(RE L SWMEELE), —FiE

#E), R
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LA S ¥ S %

B AN FELR=EAXNRERE n(n-1)(n-2)MATREHM TR, —RUR, R puR
R X P R kA FFRETHR— 17807 AL KAE 2

Dot = nln=-1{n-k+1) (2)

H3 8 B HE MR p = n(n-1D (1),

Bi% n - 1 NI RMPTEHESC S HME R, U—FERN T HE 0 PR
MR HEFI RS MM AP RIS EEN . RBEEAT R a, b, !, HAEH
B in,2,31 k%S (1) TRHSY

123,132,213,231,312,321 (3)

R —HEFIEE11,2,3,4 FUHET]. M n - I DX R EE » DXR, BFHA
FEHTTE

FiE1 WFL2, 0 - MBI 0 ay o g, BISEE 2 BARIET
AT RERY B SRIE B n D HESY , 15 2

Na G " "Q,_1y QNAy """ Gy 1y 7y Q1A N A,_1, G Gy """ Ay I

flan, (3 R EHEES 2 3 1, (111821423 1,2431,2341,23 14, BR, UAXFI
KAIBE 0 MR EHES, mERE — MNP A R —R L £

FiE2 MFIL,2, 0 - VBENEER 0 ay o e, JER 0 DHEFIIOT B R
¥4 1 [ 5]

a ay % gy an_l%, ey ayay e ayy(n - %>
RIGHBIRA FEREL2, - n EFGEENHINITE. B, h(3)HHHES
231 HATHE

1 3 5 7
2315,231‘2',2317,2317

B, BNE5
3421,3412,2413,2314

WX — IR B I ERBHEES a) ¢y 0 @, — /\%Sz k1<k<n;¥ME

KFEF EWE— /|\ o, N1, EMABBTRI, k-1, k+1,, nt#—DHF b, by
C bbby b, R BERIL, - nE— Aﬁkﬁuo

BRETX—ME, RINBREFER » M GENE—THY — K. 8k BE
AOTARELD, REL L AEEARENEENMVE, BRFEFEER

R p, B n MXEBHFIMEE , ERXFRTEEERSA p, = np, s XB AR
BETHTF po=nln-1) (DB FE—HWIER, HEEFR Q) FEEHE LA
=8

BEERRE p, Rifn 98 &, EHE K

e 4D



1.2 #Fk&

n!:1-2--~--n=ﬁk (4)
BRATHFERQ.2.3 /M) ML E R TE
0! = (5)
mE@EEX—AE, T HEEBE o, A EAEEN
nl =(n-1)'n (6)

,ﬁ_‘_‘zo
TEVFEYLE R, R A% W, B R BGEE DL LB R E
0! =1,1! = 1,21 =2,3! =6,4! =24,5! =120
B et AR LR - 180, 10000 R — NS 2500 AR

J0HE{E 10! =3 628 800 thEA FAY; AMTR HiefE, 100 KR 3 %Eﬁo ERM

BEYUTF, XM HERESTENEYMAEITENEYZEEUN S AL, IR
BHEERT 10! U ESERETIR, TR B HFE K Z I LA B B2 A A
B B—5E, MERITREZMIR 10! FEL, ME—-FER, ik, FE—-ZWH
WEALEHE, AN BITEER— /N, MR XEEBEBREMH, BB T
ARTE P RIATR E A AR, A AR

AMTEKEHNE o) FAEEELOEEREARMTAXR. MRARRI S H#HEITE
R 4) FIRpIFE, A AT kUi 10000 BEK? ZEAM James Stirling (47 Hk)
#Y 44 # Methodus Differentialis (1730)#J 137 71 LB WATE

nt = /xn( L) (7)

REAEC < RREMBE T T e BIE 1.2.2 M A8 A RTBRNE. i
HTE 1.2.11.2 /N PIEB RS MR AT AT (7). T 24 4 th— AR KRS 0 25 0
AR

HE A — A A R — BT RATAT L

8
40320 = 8! ~ 4«/—1}(%) = 26 /xe™® ~ 67108864 « 1.77245 - 0.00033546 ~ 39902

EXFERT IRZEKAR 1% ; BRAOTREHE R, AHHRZEMT 1/(12n) 0
B T %R (7) A E AR RME SN, RITTRERS U A B B FIE n! SRR
WE. EXLLE, B p2n! WEHENRN

#=[f%{ﬁ%{§%~"=§HﬁJ (8)
f— B Fo BIGD, Q05 = 1000 0 p =3, RATH

o= 190190 120 )|

333 + 111 +37 + 12 +4 +1 = 498
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F1F AAmL

BTLA 1000! AT g 3BT 8RR (BRBERE 3BT BBk . B AR (8) B MT 55 #0, (B 3Pk
EXFAEMBAEN » Mp WE, ERARN, BNELAFNERARALABIZ, 4IE
1.2.4-35 B hHln/p* ! = [Ln/p* /p i — B LB T HR(8)FHIHHE, EHRERA R
LA p RERAT— T E T FEREL

FRO)BMZHE—NFLBEE, L n/p! JRFEIL2, -, nl Yl ph ZEHEH
A GRFAVIFIRIR(4) FHORE HA ol p BT BRERAEN p/* BT I
BRSO ET j K, —RELn/pl, —KELn/p? ], —RTELn/p ), XHER p FER
n! K—RETFHEE HIER.

FRAET RO —A BRI RS  BEAA X FIE AR n, RATEXT n!, HiFH Fe ki $1

XF n WA, BTN, A B I, o R (4 1 LR3I
TR B A

n? =1+2++n= 2k (9)
k=1

BR T BERIRAETRZ S, ERB TR REBOR I MM, NER 1.2.3-(15) RATE L4058
XAEAFHHF

n? =%n(n+l) (10)

BT (10) R A (9) X 3R TH T EWEHET FUER » — D FHHTE, RINEG
(3] -2
2 8

B AA NG ZRIREE 0! BT FEHEBEN no IEEMR ()BT REFH,
BEARZERER, T TEEN o E, X FERRE M7 54 T RIFMIELE, BT
ARERHE] SR —MERE. [(RTX—-FEREHELLNITE, ESE K. Knopp, The-
ory and Application of Infinite Series, %5 2 i (Glasgow: Blackie, 1951),518 ~ 520,527,534,

pLbuRay- €]

1

1 1
n!=1+(l—1—!)n+(1—1—!+i—!)n(n—l)+

(1—11‘!+2L!—%)n(n—1)(n—2)+"' (11)
SRR AT 7223 (RATHZE F—/ N IEBX AR . Z20(11) h % F LS
RANEFR B TFEMIER R o BHRE R, THARMFAEMN o) OB, E
HHAEY 0 B—AEREBH, BN TFHREE. (2LIE 16,)
%ﬁ%mmi&gﬁ ;'ﬂﬂﬁﬂT"_'/Fﬁﬁu 01’012!'”’@1%

Inn! = ayn + ayn(n-1) + - = Eak+1]_[(n—j) (12)

k20 o< sk

ROEMAREARI 5 ) | = Vo2 B4 B RS A2, AR T o BOFFH
o 44 -



1.2 BFAEE

ﬁﬁﬁEXT n!o
K 7E Bl — B, BRALB ST T 6 — (a1, T B A & e R B T8 M .
. m"'m!
nl o= lim o N Oy (e ) (13)

RRBLT 1729 48 10 A 13 HE T —#H54 Christian Goldbach( B FEEL ) , 18X — BAR & If
T, fEARI TR T ABE (Y ERMOREM 0B ) MER n HEXT nl T
n EREEERT o) BAETE K. 88 M2 WHIHA%R(13)R—15HN
5 Mo

KATAMLZE 7 1900 4, C. Hermite JEAA 7, M4 AR A0 B4R (5 (12) ) EFr £
E2% FIEBIN n BIHE LT o), B, FE E WAL RIBTRARR S AR R R o

Fist b, TR AT £ie S, REhs EE R ], BHERI o, MAEXE
MERAGFE 0 0% BRHT. SERERRANES ol (Y n RERE) i
XA K H 4 B 2% &K Christian Kramp 7E — A R ¥ R [Elémens d’ Arithmétique Uni-
verselle (Cologne:1808) 195 |#HY .

RTT, Y n REREE S o) ARER, TR EEASILES B — M
==

nl =T(n+1) = nl(n) (14)

XA BREL T ) Y i #m 35 ( gamma) 5 3, T BB 820 (13) , RATEE L

x! . m'm!
D(x) = "2 = lim N T 0y (x4 m) (15)
B7ahadT N)WEE.
a2t (13)F1(15)BEE X T SE8 8 X T B By B Fe FAin3s sk 45 (B 24 A8 R 1
A5 BE A L XA ket B o Bx, BAT—RE A FR 2o IR EEA
(CBH 21 = Tz + 1) MCEE 7 B sl

(- )IT(z) = —"— (16)

sin 7z

A REE, Y 2 REBEE, XA F s (JL2T8 23) .

RAEY ; HERABHET, D(2)TF K, BERE LT ()X TR ZH - #A B
E o (LI 1.2.7-24,) 1035 5 %k 49 5 7 B 2 % A A B Hermann Hankel 45 i B9 E
EHHEZRAK

1 1 e'dt

I'(z) ~ 2m I%

BRI o FFEE, ARG IS B4 05 1 B 52 .0 IR BB - o0 i [Zeitschrift
fiir Math. und Physik 9 (1864),1~21.]
BHBCERT 2 AR RS R FOL LN RO, 2 b R IEBE, E X
. 45 .

(17)



#1% AKXbEd

(LDl x |2

-4 -3 -2 -1 0 1 2 3 4

B7 BET(x)=(x-1)!
1E X ALEIAR/AME RO AL BT 25 (1.46163 21449 68362 34126 26595,0.88560 31044 10888 70027 88159)

B Ao G PRI L A1 FFRL RN

oz a(x -1 (x-k+1) = ﬁ(x—j) (18)
i = 2z + D (x+ k=1) = H(x+j) (19)
H i, ) ME pu U R, R, RITE
F oo (wa k- DE = (- DH- 2)E (20)
— a3
' ! i D(a+ k)
R e S (9 2D

ATLAAREN F METEMRRE, [iL5 R A. Capelli %5 i B9 ,Giomale di Matem-
atiche di Battaglini 31 (1893),291 ~ 313, ]

KT TR AR S KHF BT L, 1L P. J. Davis B — 3L “Leonhard
Euler’s integral: A historical profile of the gamma function”, AMM 66 (1959),849 ~ 869, tHiF
2% ].Dutka, Archive for History of Exact Sciences 31 (1984), 15 ~ 34,
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I

1. [00] B EDOFINERYE 52 K4EME?
2. [10] EHRX QMBS T AER puno1) = pu, FHHBARFT A KB —E L.
3. [10] MHEFI3 12 4, 05 E R | FihEk 2, ¥ MrE 1 11,2,3,4, SHAOH A HED) 2
> 4. [13] Y5E logy 1000! = 2567.60464--3x — B 5L, K5 B i B <8 76 £ 10001 AP £/ fr $h
B RHARLEEFRMAA? ZRAKERFREMH A7
5.[15] AT HRFMAEMUAXERHHTER

nt = Varn(2) (14 )

ftit 8!,

» 6. [17] FIFAER(8),IE 20! EREHRFH—IF,

7. [M10] FERREER (10) BT ST SRS, M TR S « TR 2?2 =2+ (2 - 1)%
8. [HM15] IEMIY n BIEFEEEET, X (13) FRBALET n!
0. (0] (L)1 =va/2mE r( L) (- L) mE.

» 10. [HM20] FEX T(x+1) = xT(x) BEXN T A LE « AL (WIFT,)

1. (MI5] B n EZHBREFRRAREn =29 +2%2+ - +29, HH ;> > > ¢, 20,
BiBA n! ATeR 27 {HREER 2" " ET R R,

p 12. [ M22](A.Legendre,1808) i)™ b —J ML R, % p BER AR n Ep HRXZTHE
REEn=ap+a_ pF o+ ap+age MK n,p M e B—MEARARKSLERG)HH
B opo

13. [ M23] (Wilson & 22, SCFR bR B 3A e 34 1, 1682) a2k p B&EL M (p-1)! mod
p=p-1, HLII1,2,-,p- 11 Hd , HHE p FfH 1 MELEBITIERX— &,

» 14. [ M28] (L.Stickelberger, 1890) 7£ X 12 BJiC & F, 5t FAETER S n, BB TF p #E
IR, EATTTLABE n! mod p, HUILIES Wilson B3, FHEL L, n! /p=( - D¥ap! ay! ;!
(modulo p).

15. [HM15; @375 M RINR I, K8 L —"1 T ER R X (permanent) , N EIME 1T
FIKWT B HES MRS, MAMRXNNE—HFIES, Bt

a b ¢
d e f
g h i

IR aei + bfg + cdh + gec + hfa + idb, 4[]

Ixl 1x2 =+ 1Ixn

2x1 2x2 - 2xn
9

nxl nx2 =+ naxn
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F1¥F AABE

S EAY W
16. [ HMI5] iEFA% (1) T AR, BriE n BIE B E
17. [HM20] iFBR: G058 )+ + ap = By + - + By, AR g AR GEEL, NTTT A

(n+a)(n+a)
1T(n+,8| “(n+ )

SEFD(1+8) T+ B)/T(1+a) T+ a)o

18. [M20] B /2= - %—-—;—-%wg—'%----(ii%ﬂaJ.Wa]ljs%:mssﬁﬁiﬂﬂ"]“Waﬂis

TR, AT T 1.2.6-43 PIEHZ) . BB EBERIES ()1 =/r2e
19. [ AM22] F T, () FREER(15) " lim,,. " ZEHERE IEH, IR «>0,

p _ " i myx—1 - .rﬁl myx—1
n(x) _jo(l— m) rlde = mJO(l—-l) e

20. [HM21]) FIAESEZMR Osism, Mo<e ' - (1-t/m)" <% */m, A o b — AR S
B OER, IR x>0, () = J:e"t"“dto

21. [HM25] (L.F.A.Atbogast,1800) & D'u FREH u = TF x RIS & BY T EL, EE A5 H
Dlw= D'wD'u, MBERIXEAF M FE, KR Dhw = Diw(Dw)” + D\wD3uo UERA— 2
XE2

n _ Y A j n’! 1 k... . k
D= 25 2 D kg i(anys D)t (D
J=O kehyerak =y
k 2/\21-"' r:A"=
k, k2 kz(]

> 22, [HM20] RIBIR B AR FECRIR M 2, 5k F4RIE n) 3 B RB n EH
o BT (s D)1/t (G D) e L) [Ge T ST oD/t <0 L EKE
SRR (n+ )1 /0l BHEGT R AR, R0, (n+)1/n) B ~Tno AEHY 0 o

FRE R LT HAE(n+x)! /n! B—DMBRR. Hx ﬂﬂ%ﬁﬁ HEBIRREIEH? IR « A
BB, XT ! WENE, X MREHEATAY%?
23. [HM20] #8558 nz 112 (1 - 22/n?) = sinnz, MEBA(16) .

b 24 [HMRI] M43 n>1 0 ERRIRAR SR 5 <n! <2

(327 0 TFHRELE x, 1+ xse’; Bk + D/k<e" < k/(k-1),]
25. [M20] My R B RAMTEH OB v = 2™ —DER?

1.2.6 —IHREEK

Mon AR — Rk A ESRAEEIIF, N 0 MR —NEETFRE A
FRMTENTEEMNEER, NEMNR]a,b,c,d, el —RKBEARAGE
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abe, abd, abe, acd, ace, ade, bcd, bce, bde, cde (1)

HE 2 AMENE N EHESHEER—GREANE. E—/NTHEXQ)EFRITS F—
ANHEF R HIETE L kMW EBE n(n-1)(n-k+ D)FFE, T EBEXLEHS N4, &
—F ok HEBHI R R EAE—HEEHEAEEN AR, HEEH AR,

#itizzn( ;) R

n nln=-1(n-k+1)
( )- k= D) @

gl

5
5.4-3
(3)=3_2.1 - 10
ERERIE () R A SR E
%( Z) AR 0 BERT RN KA MG EOE R AN OB . AT RER
B E AR E TR, B E A RE T,
BIE n Kﬁwﬁ\ﬁﬁ,%‘fﬁ(z)mﬁfﬂiﬁkﬁl( k) . T, RO T A %

W TSN AR () T

’ r(r=1D(r-k+1) #* rel-j _
[Jz k(k - 1)--(1) =k!=,11 FE B E=0
[J=0, BE L <O (3)
k

TERFIRIELL T, 3MHA

r r r r(r - 1)
ST B IR i PR CE @
(0) (1) (2) 2

F 1A BT/ - Tk E IR REEE ;X T 0< r <4 4 T HEEN 4T
o

CHRARE —BEBKMABNG Y, ®1ZFAUMBHEF=/A, 2EREY
T 1653 ££19 Blaise Pascal B2 {ETraité du Triangle Arithmétique o XA L ZEREHE
BEXH, ENERATHELWEENLEZ — ERBHFARZHAXRZHM LN
F (ARet I RETERRIN E I AFT B ), 3R 1 W BTE 1303 SFrh B R AR A
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#1¥F AxEd

K1 ZHXRBER(MHFF=Z/)"

r r r r r T r r r r
St S O A O L O B v I Y I A
0 1 0 0 0 0 0 0 0 0 0
1 1 1 0 0 0 0 0 0 0 0
2 1 2 1 0 0 0 0 0 0 0
3 1 3 3 1 0 0 0 0 0 0
4 1 4 6 4 1 0 0 0 0 0
5 1 5 10 10 5 1 0 0 0 0
6 1 6 15 20 15 6 1 0 0 0
7 1 7 21 35 35 21 7 1 0 0
8 1 8 28 56 70 56 28 8 i 0
9 1 9 36 84 126 126 84 36 9 1

(Chu Shih-Chieh) T Z(UITE L), PRIEZIMXARE—TNE LR, HET 1261
SRV TFRE,BEENEE(L 1000 F) B8k, CHHET R EZHER
HITTIE, RTE B E] 10 42 49— i Halayuddha 735 89, 55 F - (L EDE 7 84E % Pingala
WV Fh Chandahdastra BIPEIE . [ L G. Chakravarti, Bull. Calcutta. Math. Soc. 24(1932),79 ~
88, ] K% 1150 47, BN (2~ K Bhaskaracarya 7E fitt & fELilavan 55 6 TF4345 4 E=rp 451
TRTZIREWIEEFEN R, T/ b E, FESER,; BT — U

R(LE ) MR THEMT LA — L EEF, ia%( ;) F£H Andreas von Ettingshausen

¥E i BT 5 #9 4 Die combinatorische Analysis ( Vienna:
1826) 5|45,

BEAUOEELE | PEFTABUER, T
REARFE L ESUTHESR, AL TFite
LUK, BT AR AP R E ARG S 4T, F
AR RAREZRIMZ E, B LA LT
— A IE SR, R T RAEAANZI HRE
DNRZ BB, T Ab IR BT A BT A
AR, UHE LB MR ZR T A, Hiltzed/~Ty
BRI AT B 6 7 R BB B A R X M BGH AT IR
D37 i IR (Mark Twain) B 56 2 4B AT A BO 4615 19 45
B—ITER RS B R (kKN L IL, E8,%
&) TRATI 2 RIEHOATF I MIE SR ITE R EA
EEN—A/NMES . B X EEAZE, SRR R @g("”ynﬂ%ﬂm@g
PR TR B Fe — TR RS LT — A 3

* THGE=f, —REE
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1.2 HFHE

zzjc%zmﬁw,mﬂaz( k) RTINS - R K AR, T EL IR TR B

BARAULIEX R IE R T RE RN . FTURNEES 5T SHSARAEDL, BT
HF T I R ARG, Blin, FR ()R A £ RBEMER, WX r AR
#l. BARICRENIESERE AN,
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3. [00] ATHER 2 AR 07 B A0 B SA 52 3KARER 13 248 )7
4. [10] 1038 3 (B RIAERATALL .
b 5. (05 i FEMEEF = f0 11 = 14641 J— HST,
b 6. [10] 35 BN A S (9), WTE =41 (% 1) AT LR FRA 7 IS, ok 2 1 78 &
£ IR T re -1, - 250 - 3 B1E) .
7. L12] Wt n REEMERS, b o0fH 416 k) AR fE
8. [00] e MR %% (6) & , W T WS-k = 04 B o
9. [01] (Z) MERELT (EEFARE n.)
> 10. (M25] W p REH, EY

a) (:) = %L;nj(modulo P
M(i)sOhm@bp%ﬁTlSk$p—h
@(p;ﬂguqy (modulo p) 1 F 0O k<p-1.

1
d)(PZ )Eo(mwmopxxr¥2<ksp_1o

e) (E.Lucas, 1877)
: / d
( n) _ (Ln pJ) ( n mo p) (modulo p)
k Lk/pl/ \ k mod p
) IR 2 Mk M p HERFRN
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n=ap +"+ap+a

k=bp + - +bp+ b

=) (5 ) .
p 11. [ M20)(E.Kummer, 1852) i p AE . EWE p~ BEBER

( a + b)
. a
18 p** UREEREER, U n SRS T p MR ALH, o b BT My E MR = .S HNTHE1.2.5-
12,]

12. [M22] 8 X RERIIERE o 7775, BEEMNE E=ANE o THIEIEREE ¥
., BB R XM o k.

13. [ M18] TEASR AR (10).

14. [M21] HEr ok

15, [M15] iFB I ARZR113)

16. [M15] 257 n Fk HEBEIEAMFHRAESK

- n -k
ol e
k-1 n-1

p 17. [ MI8] FIAN +x) ™ =(1+x)(1+x)° gy E48 %X (15)IE8 Chu-Vandermonde 22
K (21),
18. [M15] MA%(21)F(6) iEBAIEK(22),
19. [M18] FAAMEIEM % (23).
20. [ M20] %2 (21)F19)TEMAZ (24) R IEHEMAER(19), ATHEER(25).
p 21, [M05] SR (25)MBREE s WETR; M AEEXRRRT s (E%EA?
22 [M20] StF s=n—1-r+ n BYRETRIGOL, RAEBI S (26) 0
23. [M13] BEZERQO)MTF(r,s,t,n)M(r,s—t,t,n- DL, EBMF(r,s +1,¢,0)
T,
24. [ MI5] ViHE R A F BT RGSE RS ARk, B4 R (26) K —MER
25. [HM30] BZIMR A, (x, 1) ZE X WMER GO MR, ® 2= "' -« EHBE 2 2
BN, S A (r, 1) F = [ R 1= 0,3 AN Rhs bR e B, M EXA R T
R — A EERWS . 7EEMA A EE T (15 L.
#7:HESERX
1 (W=,
2,-"(_ l)j(j)( k )T—jt = Oio
Frig.
26. [ HM25] FIA L RRARIR , EW

AN Xl
Z‘( k )Zﬁz(l+l)x—t

k
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27. [HM21 ISR 25 0945 B ESC R mpl 4; 3t L BHEE S (26), (7T 5 F
817,
28. [ M25] WR n BAEFUEE L

- r+ th\ (s — thk . r+s -k
ZAI( k )(n—k) ¥=0 n-k [
29. [ M20] VRBAZES(34) WAL E S 1.2.3-33 Hill B A9 - AT S 20— MR IE Ol o
p 30. [ M24] 5@ HER AL TR A AT AR P40 (26) BT 2K, UL B L 1 A T {6 AR A9 U5 i

S 7 RSk B 1 3,
» 31, [M20] %5 m Mn HEBR,EBT ros,m #Mn itH

B_1(171—r+s)(11+r—s)(r+k)
24
B k n -k m+ n

SEiEuN N
Q r A)
>J (m +n - j) (1
w70 ) .

2. (07 BN, [ ] = O o T RAER 1.2.5- (10) i LU LI R

3. [ M207 (Capelli Fo46) EY, i B A0 1AM TEHE T T R0 4 0T8T, 024
AERT . EREPESR (e )7 = 2, ]

34. [ M23 ) (Torelli #o.4¢) 500 - BRIk EF 0 F 1 FHEOBFERE , BT 0L AR I 4450
e B4 5 (16) AR

(x+y)" = E( Z)x(x — ke DENy 4 k)
35. [ MRS Hf RS, S5 (44) T (45) TESITAFARBAO I A 28.(46) .
3. [MI0Y AR i e i, ) ST (A7 A EA S IR
= Z) (= 1)* HFfF 40

37. [ MI0T M EBRYSE S HTE ‘ﬁﬂPf&F%AIﬁZ%ﬂaﬁﬁ,ﬂﬂ(g) + (2) R

4
38. [ HM301(C. Ramus, 1834) #E] ERIBYEER  IEALE 0 h < m HATH LK
( n)+ ( n )4_( n ) RS (2005{2)"Cosi(n :n2k_ﬂ

k m+ k 2m + k m

0s)<m

I

%(271 + 2¢0s gn—3—2)7f)

—_—
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-
+
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3
—~—
+
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R SR R, m KA RR M E B A% m > 0 B X MBS R R G
.
3. [M10] Fe55— M H= ATz R, | | ST 4? HHRHENER S
R META 47 (50T 36.)
1
40. [HM17] ST FIFSE «, y, WS4 B(x, y) A B(x,y) = JOL"“(I - ) e 5E
o
a) IERH B(x,1) =B(1,x) =1/,
b) IEBA B{x +1,y) +B(x,y+1)=B(x,¥)s
¢) MEBA B(x,y) = ((x + y)/y)B(x,y +1)o

41.[ HM22) W58 m BIEBE @B T, (x) = m*B(x, m + 1) , AL T {3
BB S I 1.2.5-19 RN EEZ B —1NRR,

a) JEEH
T, (y)m'
B(x,y) = %B(x.y +m+1)
b) HERA

ERACIINED)
B(x,y) = T'(x + y)
1. [ HMI0] 1%%?Lﬂ%¥%ﬂf§®ﬁi%i$:1ﬁit§ﬁ( k) (XBR TR -k R

BnosE S BT A SERUE b I
43. [HM20) iE# B(1/2,1/2) = o (B TR 41, AVIAE AT LUME S5 T(1/2) =)
44. [ HM20] (i FASI 8 42 AT 4R M (K3 #) “ UK R 4, IEFR

ARSI E

45. [ HMR1] IR 42 *W&%&B@?&fﬂ@:mﬁ%ﬁ,*lim,—m( ;) /'J‘o
x+y

’ )Bﬁi&fuiﬁ,fﬁix%uy#ﬁﬁﬁ

> d6. [ Me1] FUFISAHRE AR S 1.2.5-(7), 10K

Ko FRBIHL RS 0S4 (21) H0E BUIE.
47. [MR1] %7€ k J—HHEW

T B G TE W T T
XF = - 172 RIS tH— A B SRAR.

» 48. [ M25] WREHEZE JERA
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E(”)(—l)"= n! 1

T\ k k+ x x(x+1)"'(x+n)=x(n+x)
n

[FEE:XMAREGHT IR REBEE LR 1/ 2(x+ 1) (x + n) B HREIF ]

49. [M20] EBMESE(1+ %) = (1- 2)"(1 - ) ""BRE T ZIHARBH— M RE,

50. [M20] 7 x + vy =0 W BRB LT  MEBART DL/R 43 (16) 6

51. [M21) @3B y=(x+y) -« IBABBIFR(x + y) BT, 0 A LRSS R, IEH
TR 23(16) 6

52. [HMI11] ¥4 n ARIERBEN, BT Y n=x= -1,y =z=1 BB HBKE, EHM
NURZIAAR(16) IR BRI A

53. [(M25] (a) % m A EHA T HMESER

g(;)(njk)(nr—(r+s)k)=(m+1)(n—m)(m:1)(njm)

He m fin BEE
(b) FIFIEAIM4T WEERXR

—1/2 (_ l)n 2n 1/2 (_ l)n—l 2n (__ 1>n—l 2ﬂ—1
( n )z 2 (n) (n)=22"<2n—1>(n)zzzﬂ-%zn—l)( n )'8”"

IEB T HN AR ATER (a) P HE S XA R R E G2
n(2k -1\ (2n - 2k\ _ _ 2m\ (2n - 2m 1 {2n
3 e I e R U I G B 10

(R—BERWELE r= - 1,5=0,0= 2 R TFHEROET N —WEE.)

Sa. [ M21] HEMNT-F = A (I 1 FTR) 25— MERE  ABRE ReA 47

55. [ M21] SRR = A (3% 2) 05— MBS BUBRE S E 100

56. [20](?-&/6\&‘%%) Xﬂ?ﬁ‘ﬁ\gﬁ n=09112,“.’20’]\3t*5/|\¥ﬁ a, b’ c!ﬁﬁgf n=
() +(5) + () 2 o> 0> emo. trtemmm, TR o ot T 57
> 57. [M22] BORARAESE BB 1.2.5- (1) WA MRS o, £

D SR I
m! 2= k-1

kz1

58. [M23] 7% (40)#iL 5 ,iEM“ g W E 3"

T+ )1+ go)(1+ ¢ %) = 2( Z) q"(’"”/zxj‘

k q
HREREEROMQDE ¢ WS .
59. [M25] —H3 Ay, n=0,k=0,%F nk>0WERER Apw=1,A0; = s> A = An_ )k +

A(n—l)(k-l) + ( Z) o ﬁtjk Ak o
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> 60. [M23] RATEZEE, ( [) BMn AW ERE kA ML A 0% E B 0 918
EA P AARRREYR TR, AELYA0RMTEENES, AR R RERAT
LM B S KR —A Y, E, IR RN B W S IE, 5% ()M 78
1% ana, ach , aac, aad , age , abb %%, MBAVFER AN n PEYHIRE & MOEE , SLEE D
o

> 61. [M257 B FIR

20 o

AR B — 58K (55) BXT B 2~ s
» 62. [M23] IESCPEI T W RMAN IR BRI AMBOAR, EW R EAZHAER
BHFRRE G, FHIAKXM T 31 HESX T REHAN:

2(_1)k(l+m)(m+n)(n+l)=w‘ S Lm0

I+ k m+ k/\n+k Hm!in!

(XX TEMAAR FEORIFFA ISR, 3+ AL I B 31 MRS,
B—TEHERIEM, )
63. [M30] INF I, m Mn EREBHH n=0.iFH

Z(_l)j+k(j+k)(r)(n)(s+n—j-k):(_l)l(n+r)( s~ )
ik k+ 1/ \j/I\k m-j n+l/'\m-n-1

»mxmw]mmﬂﬂ%mn¢ﬁim—¢ﬁéﬁmmwm¢¢§m$mﬁ%ﬁmﬁﬁﬁo

wmﬁénaﬁAmwaQ=7ﬁﬁﬁﬁﬂmm¢ﬁim%ﬁwhzmmuuiAuﬂAL

3,412}, 12,3,41 {11, (1,21 13,41, 11,31 {2,4}, {1,4} 12,3}, RF AHHZ%X(46),
65. [ HM35](B.F.Logan) iiEBA% =X (59)1(60).
66. [HM30] & x,y Mz B2

=0

= +

n n n-1
WL HP x=n-1,y=n-1,z22n-2,0 n=2 2%, FH

(Z)=( 7))+ %) sEmH s

n-1 n-1 n-2

L)) e e,

n+l1 n+1

»67. [M20] HATEHFEME AR BHARRRKM. KIEBA S FioiZER, Y =
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n ne\*
kaoﬂﬂ( k) s(f) o
68. [ M251(A.De Moivre) IRIFRA, IR n BIEGFEEE, N

2( n)Pk(l - P)n_k| k- "P| = 2|—np7( " )pf"iﬂ(l _ p)n+1~’np1
k [np]

k

1.2.7 AMK

FERIVEEN TS, FIIAME BEE RNERME:

. 1 .1 _ 1
H,,=1+2+3+ +n_§k’ nz0 (1)

FELMPEE P XA FEGEAZF LI, B B RARENIL S BEREE
LA EREE ok, BRI BB EL T EMB H,. (BRT H, Z5 EEHF
EEFETRE by, s, R $(n+1) + YIRS . T8 HAR AN, KAK 4, N
WA, B (1) B EFRRMSE.)

EBERE, Y n B —MRRMER, H, RS BNKKKE, B9RATEZM - 8
He/NOE, (BR,EhR AR, MRRITE » BURRBX, H, BUATREAERRATE
KESZKERBEEZK, BN

Hz“;“% (2)

X—TRENTFIMEELH, T m=0,Hi1H
1 .., L

mil — m . =
Bt = By o Ty gm ¥ Y e
1 1 1 1
H2m + 2m+l + 2m+l + 0+ 2m+l = H2m + 7

B LIBEE m I 1, (M0 E S o

BENENT H, BWE,FLESERQ)FHAHNENFANGR. H, HIELK

INRE—NBHBEER (EOERFREXE), BT LIRENT

1 1 1 1

Ho=lnn+ Y+ o0 =02 * ont 2522

XE y = 0.5772156649 - £ Bk 45 F 4, 2 B BR £ 7E Commentarii Acad. Sci. Imp. Pet. 7

(1734),150 ~ 161 LB A, MF A WFERFEE TXF/N 0 B H, B1{E, A v B
— 40 DI, RATEAE 1.2.11.2 /M HFHESEXA).

E, H, A23558 F o 0 BAX S, ST 7(2) IE R A NIBR H, B A HH

LGN
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EREMENT, 5 o RS KER, H, (UEBBT IS K, EHAY r BEMXT
1 HYSEHUERT,

1+517+§17+-"+$ (4)
SEFFAR » BRIFE R (BRI 3). ROV HY RATEER () FRIFE
LER(4)FEHER r EOR 28, B BERSEE TERRKEHD BRI

AETR/N. B HO TR EAERNZ 8 (Riemann) K 3% (zeta) B R MEHH K :
HY =t = 3 o (s)
R r BE—MRBYE,EH C(NDET

H;r>=%13,|(2r—’|‘)', BE 221 (6)
He B B—MABAK(S A 1.2.11.2 /M FIHF A). 552
H? = ’g HY = g—; HE = gz HY = 155 (7)

X B AR R f BRBL4A A9 B R AITHE FIE AR 2 CMath, § 6.5,
RERITHE L E—2W RN EEMNE. §%,

Zn:sz(n+1)H,,—n (8)
X AT MR B (R PR AT B 15 i
Y Loyl Svaslog
il ) J=1 k=j J j=1 J

=~ -

AR@RFESL (£ H, t9— SRR RATIAEF R4 Bk A BB

TARBRTE 10)RERX— M BHE oMby, - b)#A R AR, 2FK
MEWTE 2 ab I —MERATE. ERFLT, RITEHR

R AE

BRAK

A i,
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n+1 n (k41 1
H ., - H |- =

((m+1) ! (m,+1) ) kzﬂ:(mn) +1

n+1 1 1 (k) 1 (0)

(m+1)Hn+l_(m+1)H1—m+1kZ=2 m+m"'1 m
MA%K 1.2.6-(1)BHAFENAR
ok 1
S = (" (- 55) (9)

k=1 \ m, m+ 1

(X —HEFME RSG5 R LT E AN EBEFR Y SRS E AT

B

m+l

+1(1“"‘m1+1)+(mi1)2

n
n
jx"'lnx dx =
1 m

CHE W
RATELE RRRER AN, [) 0, RERA NG, WEELL, R S,
FREA TR, BA K

e B[ w5l o)

k=1

1 < n+1 k
S,,+xS,,+n+1kZ;( L )x

B S, =(x+ DS+ ((x+ D" = 1)/(n+ 1), BAVE

Sn+1 Sn 1 1

(x+ D)™ T (x+ D" T n+ 1 (n+ Dzt DM
EIANERER S, = «x WBEEL—E, mRIIEH
S, £ 1
(x +1)" = H. - Lzz; E(x + 1)* (10)

FTFHMERE n(1/Q0-1/(x+ 1)) =In(1 + 1I/2) I LS R%1.2.9-(17) W —ER 4, T
B2 x>0 B XN RE S ER

1 1 1 1
2 k(x+ DF < (n+ Dix+ 1)"“; (x+DF T (s D(x+1)%
XEIE T T3 E 8.

EEA WR>00
S = (e -wi 1))

k=1
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HF0<e<l/(x(n+1)) |
3] &

1.[01] Hy, H, 1 H, FF{t4r

2. [13] BHESTHRRAESN Hom =1 4 m/2 B9 B8GE, RERMEY, BATES Hyr <
1+ mo

3. [M21] #E)™ EREFFE A IERIER , B r> 1,0 B SPFEA M o (R5E R 3R
thﬁﬁ\iﬁ*o

> 4. [10] M TFHALEBE n HETHGEFHNHAE: (a)H, <lnn;(b)H,>Inn;(c)H, >

Inn+ 7Y,

5. [15] FIFMESE A PR, A HioofIEE 15 SN

6. [M15] UEBAEHE L L —/ /N AT BT SR ;B b

"2”]/n!

7.[M21] & T(m,n)=H,+ H, - H,,,o (a) IEBY m 3 n BINEF, T(m, n) F R (BRI
mFn &RHIE) (D)XTF m,n>0,i15 T(m, n) B9/ MEFIR KIE,
8. [HMI8] ¥FXR(8) 53 ) In k FATHE AEN n BEEME T ENIME,
> 9. [MI8] {12 x>0, M A AR, Y = - | WFTEBN MM HE T 40
10. [M20](%5-3f K A=) FEIFH 1.2.4-02 MER () MEEFFRATELER T 8Ky
— TR BRI O IRIE— AR A R
Z (ak+1 - ak)bk = agb, - a\b; - 2 ak+l(bk+l - bk)

Isk<n i<k<n

H, =

> 11 [MR1] AR, S ol
l<ksn

» 12. [MI0] RitE OB E /D 100 /N,
13. [M22] iEFAE&R

2y NP (x - 1)
LT:H""L;(/)( kl

(FHIER « =0 WRFHREA, EMEMNRE T A58 1.2.6-48 FXLHELR.,)
14. [M22) AW N0 Hy k= (2 + HE) RS H CGr 1),

> 15. [M23] f5BITF n M H, XFE S, Ha.
16. 18] BN FIABOKFARMB 1 + 3+ 45—
17. [ M4 )(E. Waring, 1782) 1% p RARERIEM H,_ W2 TN p IRk,
18. [ M33](J. Selfidge) RESERR 1+ 4 + - + -~ A TR 2 (B BKBES D

» 19. [M30] BUR{E H, A—BBWFTEIENER n, (327 W0 H, HHSFHELHE, N
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EARTRER— ]

20. [HMR2 ] B —ANHEAR/NY o G A ) 89 A8 2 SR 0 5] 58 B 4 47 5 3. 52
Flx) = 2 s’ T EIET T x = xp 408K, IRIT

S ant = [ Lol
21 [M24]) RAES ) H/(n+ 1= k),
22, [M28] At o HH, 1o
> 23. [HM20) & H EEB T (x)/T(x), MHENVERABEBE B, 5T n 3E-EUERY

—PNEARMET , FFEHMBETEIE, HBEAT () = -y Xx—352,

24. [ HM21] iEH] erII ((l+?)e"/k) .

I'(x)°
(P K ST R B AL )
1.2.8 3EFIEEHK
537
0,1,1,2,3,5,8,13,21,34:- (1)

TLOETMESRERMEMARZ A, XANFIERINE TR ERRNTLER LUTET
RETTEF BEEEOEM. %L F, RERXANFIIE, BB R E LR

Fo=0; F=1; F,,, = Foor + F,, n=0 2)

XAFEE TR 1202 4 H LR - B 55 (Leonardo Pisano, B LU IR AU G4 1)
RRM o M B O 48 447 - 2P FF 3 (Leonardo Fibonacei, Filius Bonaceii, Bonaccio 3}
ILFZE) o i MiLiber Abaci (REB)EE THIE. “E—FE AR, — X% T
AT AT B 03t ST 77" s X A M, BRATHE 5 BB A TFEN B LT —X
RT FH—NREFE-TAZEEEETRHR, XEaTFHRREELE, — AR,
BE 22X RTF A AE A 335 FT—A A BRI —3 U Rk —A A T iy —xf
R At — ok, T B AR 5 x4,

SERARFLSE w20 LUK BR U B K BO ¥ R o PR T al-Khwarizmi (78 A 22
J& A T B (algorithm) —i8], WL 1.1 95 ) B9 TAE, T X B AR FULTEME T4 %
FFEMERI SRR, B ARRAE R 1857 4£ % FMR( B. Boncompagni ,Seritti di Leonardo Pisano
(Rome, 1857—1862) , Wi %% ; F, tHINTESS 1 45 283 ~ 285 T 1 ], MR, fbfy e F a8 3E R
RIS A QK FRE R SRR A, B REMERH—A I8, 3L, EEREX
FHER —A LLBIF AT T (S NS5 3) ; AR RS B 3 Fhoin 3 AT L) #4 B
X—BF L5 24 A T R &.”

FEEPIRE B0 Z a1, ENE2H B 2Thed (F)FF, i1 Fh—4
THEM2 A FHMFREET RO EERBE . X 0 A THNREEAI RS
&R Fwﬁlﬂlft Gopala( 1135 4 LLHT ) 1 Hemacandra( KX #1150 4E ) EREABRI2 5% 1,
2,3,5,8,13,21, -, [ P. Singh, Historia Math. 12 (1985),229 ~ 244; #i5 % . 3 B
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4.5.3-32, !

[@— N5 B Johannes Kepler( FF £ #1) 1601 FHIZF/ET B EBEZ HC FH
B 0. B 83X 2L 84 [ ]. Kepler, The Six-Comered Snowflake (Oxford: Clarendon Press,1966),21]
R TR T RBEFROBREENREE, E AR PERRRB 2 H LR,
[XTAF R AR, 5 I Conway i1 Guy,The Book of Numbers ( New York: Copernicus,
1996),113 ~ 126, ]

BRF, SREZENEFERRNL—RIER, BB T 1837 4F E. Leger i A3 IR
RFF IR R BILE B EE AR, R, WREE LIE R m F o AXTF
F , PR R2 BPATHIRBELZ R k- 1. XREERRFEINML—D LA (B E
¥ 4.5.3F) 18 19 42 70 1, 5K £ Lucas B H X T ER I REIE LA Fnym
MR . F5HLE , MR R ENTHRIER 39 (I F A 27 - 1 BEE, Lucas BFFI(F,)
B EERRE ENBF—HERAES .

L2 1/NFRMNELHIER TEFRZFIN(ERG)RIT 4), Hh KA
KB UNE o BRIEBEH

b = %(u\fs) (3)

W< F,<d" ' BABRREFEINXNE ¢ AEEMZEAEEEBINEE,

MoABHEEEHBHIL . BRILEFIEE M H %% " (extreme and mean ra-
tio) s YN A XS B RYLLR: $ B93E, I A X B AJHL ¥ T A+ BT A Z b, XEHE XETHIRY
TEHE LB MMM LB ; M E—tHa, AT e 08", 254
FAMEREUL, ¢ X 1 ZHEZAR F RS AFZH LG, TN TEIEF RIS AN
RER MBI BRAEEN. XF $HHE,ES N H.S. M. Coxeter IIHE Fi18 3L
“The Golden Section, Phyllotaxis, and Wythoff’ s Game” ,Scripta Math. 19 (1953),135 ~ 143; 1
A W Martin Gardner, The 2nd Scientific American Book of Mathematical Puzzles and Diversions
% 8 Z& (New York: Simon and Schuster, 1961 ), George Markowsky 7E College Math, J. 23
(1992),2~19 EEABF TR T ¢ A TMENMIE, FXR,F,, /F, Z BT X
—H LR BB R RIHIT B REF Simon Jacob KILHY, MBS T 1564 4E[ 5 L P. Schreiber,
Historia Math. 22 (1995),422 ~ 424, ]

BAVERX /M RERMICSRASARKEEN. EREETHREEER,F,
B U, T ¢ BB oo FRATHYIE S TUT-3 30 Hb Oy 0 R M B B2 B AE (LA R S e 3 4
MEETER, MEEITEREMERMEM T ZHEM. S RATFHEREEA
2K Phidias 484 F , B0, A BEM P2 FERE SN E, 09 F, BB Fbonacci
Quarterly Z8 E P HI LM Y, 7EZ AP, EET LRI E X LB RFEI K
BEL, XT F, MAHBEENTFNSE ST L.E. Dickson, History of the Theory of
Numbers 1 (Carnegie Inst.of Washington, 1919),%% 17 &,

RRAREH R ZEROELER, HPHLBENAES N T RENI B, BT
WG| AR RZ—, A 8 1608 FAEMETE B —+HE P BIEH J.D. Cassini e %
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21 [Histoire Acad. Roy. Sci. 1 (Paris, 1680), 201], L2

FoiFooy = Fro= (D" (4)
XTSRS 5 MAiE B . BE TS A0 IE B U5 ¥ AT B AR R S5
Fn+l Fn 1 1 "
( -0 ) (s)
F, F, 10

R RS IRGNEIER R, SRR AT MBS AP 894751 A BME Bk
RXRWWEH F, 5F,, BERN, BNHEMARTEHEZ- D" —1TEF.
B RE X (2) FATTSL B A B
Foos = Fo#+ Fopy = 2F,0 + Fos Fog = 3F,, + 2F,
ifil B — AR , 3 FAE BB m, @ Ak AT LG 2
Foom = FoFo + Fol F, (6)

R RNTESR(6)TE m N n BREE, AT 0T IS 9003
F BF, B35
H i, S =AM EER, FEUNEE 3 NER, BE R S B 5%,
HE L AEELEWELH . MEA ged(m, n) KFER m Fn HEKAHET, M
BAVAE THIHYS AT ER:
EIE A(K. Lucas, 1876) — (& F, FF, XHNEERLF, H— P HAF K
d=ged(m, n);#:E5H ,
ng(Fm’Fn) = Fgcd(m,n) (7)
iER) A ERARILEBSEEKIEHX—ER, RINFEEHHTHEX(6),F, M
F, AIARTFREF,, H— AT RZ,F,, MF, WERAEFREFF,, B4
HF, BT F,,, M F, &, F,,  MF, §—MAEFHER F,. FEHEANHIE
T, XTI d,
d B F, FIF, 5 HYSd 8K, , FIF, (8)
RATRIERE W S 6758 8 L BA Fo =0 MAEAFHICF,) TR ER A,
B, BARAT I (8) T BT XY ke G905 gk T B HE S R T AL .
d%‘ﬁ%FmﬁFn %E&é’d%ﬁ%Fm+lmiﬂFn
Heh k BEAIHE RS, X—%R0 UAERFRRRN .
AdBEBRF, o JOF, H HIU S d BBRF, FIF, (9)
BMAEMRE r B2 m B n ZEHREGENE r=mmod n, W{F,, FIBAKFE
|F,, FIRARF, HIEE, Y m M o BN, RERE LIEWTAZESE L F,, FIH
ARFESFEFATBEG,Y r=0 8, ARFRARER Fo=0F Fpyp,HET- |
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1.2 HFAES

KEPW REWMAPMEBEERE AT Ud F,EBT ¢ WFROREE LR, &A
PAERKHATHRE . EUTHESPRITEERN T RROIER, RlE REFNIR
FHRNM R OB BT — T E, BRATER A L R — Tk

HAVE L BT R

G(z) = Fo+ Filz+ Foid + F322 4+ Fy2t + - = 24+ 22 +22 + 32+ -+ (10)

Fif. WEEAFARITEIAN LT MBFENIE R () BEREBFHIIRH
{EIEAXT ERE RS EH BBEFMREE C()BLFAERIE, W EREM T
fr a8k, XE—FLEEBIRATET, 6(2) R RN RN A ERIZFIIR B4
B TR, IRBEATEI 6(2) B— D T RE, WE AR T g TR AT
PR G(2)RFFINCF, ) B A iR 4L

MAEERATA LI T RME G(2):

2G(z) = Foz + F\22 + Fy2° + Fyz* + -

zzG(.z) = Fozt + F\22 + Fo2* +
B bd A AR e, 15 F
(1-2-22)6(2) = Fo+ (F, = F)z+ (Fy~ F, - Fg)z* +
(Fy = F, = F))Z2 + (Fy— Fy= Fy) 2" 4+

WA F, 095 X RS TSN O R G R RS T 20 BHINR 6(2)
e,
G(z) = 2/(1 = 2 - 7%) (11)

LA BT BRI A = 10— D5 BB (RGO L EW, AR
(V) HIREGORURIT 0 R R R BT S

ROEC SR 6()MREXTREIRFEIINELLRT o 5 1- 2
2RAFMRL (-1 £ B W YRR SO RIRR, DELEH 5 R T e
G() R T i F I3t
1 1

1_%——1_@) (12)

1
GFZ) = 6(

He
¢=1_¢:%(1-f5) (13)
B1/00-2)RIEFIUAERE 1 +¢z+ ¥2+ 28, FHFNE

6() = 0 bea v o1 - o= $57 =)

J—
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F1¥ AAmA
BAERME 2 AR, ELRET F,, AWRITRE

1 4n
F, _ﬁ(cﬁ - (14)
RRMERMBHEN T EEMNHAERER, ERARE BHOWERL. (SR
D.Bemoulli, Comment. Acad. Sci. Imp. Petrop 3 (1728),85 ~ 100, § 7; %% 1. A.de Moivre,
Philos. Trans. 32 (1922),162 ~ 178, A.de Moivre X T— M2 1438 9 9 AR SC % F Bl R
IHES (14 K EBEK,)

ATRATARBERER (14)HAANERIERE . ER FHMMTRNESNE
METUHN, FIAEREBNEE &, BT LA ER, £RERTELE
BJTZ BB AE MHER AR .

HEBEMAHER (4R LR, FREZH $E—1 A% (-0.61803-), K
HIHENT 1, BTY o B KE, ¢ BUBEBR/N, B E eASEERBH/N, B
e (k=]

F, = $"/5 & A BB BB (15)
F—EERAT LN ¢(2) BB R, o,
1 1 1 2
G(Z)2=?((1_¢z>2+(1_<ﬁz)2‘1_z_z2) (16)

ME G(2)* & BIRBR D o FF, o BHRATHHEH

S RFa = R D) 28,
S+ D(F, +2F, ) - 2F,,) =

%(n_npﬁlnpn_l (17)

5
(FIEEFHE S H I 1L WERBH.)
3] &

1. [10] EFEMBFERMBHEREH 4?7 ~FEZELHEOMRT?
» 2. [20] $TFHRAS), FofERMERA A7 (FIFMT A FAETRBIBIXTE)
3. [25] BHETHH T IHEMITE F 8 FloM—MHENERE, (EEfE T UHmE
I3 KN G)
B 4. [14]RHE F, = n BITE no
5.(20] Rl F, = i IFTE no
6. [HM10] iM% (5),
7. [15) B n RREE N F, WARRERULE IS, HEIEBX— R B R X —
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1.2 #Z4%

5ho

8. [15] TEVFZHERT i BBE M TFHAEE n, Frn= Fouy+ F , AW TF 5189 0 kT
MOF, RAEH . RERXFTRES. FL %S TH47 FLATHA? EFUE BB B
FF,RFREF_ 7

9. [M20] MR 8 MAE , FIE X A ifF FARBUE BB T, %R (4),(6), (14)F1(15) £
TR ARAL?

10. [15] $"ASEKRTF F, & R2/NTF F,?
11. [20]) IS FAr AR n, "= Fb+ F,_ (A ¢ =F b+ F,_,,
> 12, [M26] “Z"EREIRRFIH T HIHNE L -
FK=0,F=1,Fn=FZ,+F+F,
BAEBTF F, #F,, RFx Z8RF M LR RS,
> 13. [M22] % r,s Flc R E M E B, E BT ERRZERERUTFS

a) G4=T,a;=83ay,40= a1+ a,, n=0,

b) by=0,by=15b,,2= b,y + b+ c,n=0,
14, [M28) @ m B—AEENESE. BF ao=0,a1=lia,.,=a,., +a, +(;) He
n=0,iXK a,.
15. [M22] ¥ f(n)F1 g(n)RATEBIEE, BXF n=0,%
ay = 0,a) = 138,47 = apy + a, + f(n)
bo = 0,by = 13b,,5 = by + by + g(n)
co = 0,¢1 = 156050 = cuup + ¢, + 2f(n) + yg(n)

REBTF x,y,a,,b, IF, Fikc,o
» 16. [M20] SR IEHRI M EERE WL £ =M, WA LR IR 8 a & 1 BT 1,
AR T 58 R R B R AR 4K

nfn-k

=)

17. [M24] MRS 8 9458 ERA SR ()T RIS
Fn+ka k= FF = (— l)nFm—n—ka

18. [20] F% + P2\ B R— BRI R H0E 2
> 19. [ M27] cos 36 T4

20. [(M16] BB FREWARRBOE TR S0 Fro

21. [M25] > 2. oFl,xk EFHa0

> 22. [ M20] iLFHBZk( )ka%—/r;smm&o
2. [M23] 7™ b — T AEN S, ) FRsfE,, R TR,

24. [HM20] HE nx n 75
. 81 .



I -1 0 0 0 0 0
1 I -1 0 0 0 0
0 1 1 -1 0 0 0
0 0 0 0 1 1 -1
0 0 0 0 0 1 1

25. [M21] iERA

2nF" - 22( :) 5(k—l)/2

KR
» 26. [ M20] FIFI EEHEHA, 4R p KA REL N F,=57"""(modulo p).
27. [M20] FIFALAEER, R p RARETF SHER M F,_ 8 F,, Z—R{ARER) p
28. [M21] F,,,-¢F, $Tfta?
» 29. [ M23 (¥ & A3 % %) Edouard Lucas IR TF IR A XE X T THIME:
n FoF, 1 Fo_pe Al Fo i
(1) = Dt < 17 (B

k!~ i< j

(XF 0<k<ns6mii( ) W ER (ETRIA

ﬁﬁm(gysﬁ—¢§ﬁo

> 30. [ M381(D. Jarden, T. Motzkin) 3EEALIFEL m Y7 i 75U 2 — DR R, HAPE—0
FAKHT BHRHY mo+ 1, UEPA

E(:) (- I)Hm-k)m Fmﬂ;lk =0, Zm>0
BN, 2% m =30, BAVEENESR F2-2F%, - 2F% 0+ Fh3=00

31. [M20] iEM Fo,dmod 1=1-9¢" 21 Fp,, dmod 1=$=2""",

3. [ M24] —AREHARRER LA — D EF IR REE + CEBIRREE) , 1EM, U
F, A,

Frs MR m modd = 0

(- D™F,_, MR m mod 4 = 1
an+rE

(- DF,, R mmod4 = 2

(< D)retenp MR mmod4 =3
. 8 -



1.2 #FEE

33. [HM24] %% z=n/2+i In ¢, U8 sin nz /sin z=1'""F 0

B34 [ MRUNERARRKE) IS kem BREZm+2, IERAE—NEBH n F—1TH—

MIFR n=Fy + F+ + Fy HP ks ks> k>0

35. [M24]1 (94 %) BEFHEEESHAOM I BRAEHFR, TRU0.1)s=F+97',
IEBE 55 £ T ERFREC 1, B0 1= (1) = (L0111 )go BINBRANTERAER R L
B HEABEY 1 B, BiZFE R LITCET 3 010101014558, G EERBA M — R R, B
T FRIR A ?

B 36. [ME2](ERMEB) 4 S, ="a",85="b"MS,,2= 55 n>0GHRFZ S, . BZHE
S, METF S, | MAEDTHIRE . BAVE Ss=“ba”, Sy=“bab”, S5 = “babba” , %%, BIR,S, H
F, A58, i 50T S, MR, (MR REE R FE? RETT S, M5 F M FEKE? b
WEEETE D %%,)

» 37. [ M35](R.E.Gaskell,M.]. Whinihan) 7EFFIHFRH TN AFEE B8 n MEBHHE,
LN ImEAANZEFIOEEENED, B AREGENANED, RZEHA RS
BHGEEN, BN AT UR—EBRENE0, BREEGE T4 LA e 248, B
ERF—NEBMNITERE, (B, B o= 11:E A BGE 3NEW, ItE BYLITEEGE 6
NEW B —1. TR T AFEE, BiE A s UBGE 1 218, (R T 241988, It B
AIATREZEGE 4 B0, (BGE | £, BERLF 4 M EE . UE A SR | 55 UE B Y
MELBGE | NEW, BRET R A KK

ARFFHRESH 1000 PNE Sk —ABuE iR EGE 204 E5 7
38. [85] BRI BALHAT EREP R AT IALERT
39. [M24] A%E ap=0,a;=1Fl ay,2= ay,1 +6a,, n 20, KRBT o, HEABRRER
o
40. [ M25]) sRgHHER
A =0; f(n) = 0?13!1" max(1 + f(k),2+ fln-k)), n > 1

» 41. [ M25](Yuri Matiyasevich,1990) i f(x) =[x+ ¢ '], iEBHLISR n= F,,l + ot F,‘r%%Eg
34 PRI RBART n FR, W F, o4+ Fooo= f(8n)e MRXTF Fy 4+ F
B —PEAA,

42. [ M261(D.A.Klamer) JEBA, 05R m il n BIEFBE, WE —MME—BTHRFF k>
kysoosk, #15

m = Fkl+Fk2+”'+Fk’ n = Fkl+l+Fk2+1+”'+Flr+l
r r

(k ATRLR S, r AT,
1.2.9 ARLEE

BYRMNEEBRXTEI 0,) = a5, a0y, 0y, WERE, TUEBH TS
2 RS —DTFF

G(z) = ap+ ayz + apz> + = Ea,,z" (1)

nz0
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1% AABA

REZRBINLTEE CHER. XT—RBEERRBNFINE--WE; WRFT)
(a,) EZBHHE L (RPINER o, CEET a0, a1, ap (MLLE L) IR AXR—TE
EME, MA, BESX) PRSI T  BEANIFERHNEFE, BT AR
AR, RITFAT AN RS C(2)RIKE ag, a1, BIfEH,

RAVFR G2 NFEH ag,a,,ay, - HIE B EREBEOAR, A ERMN5IH#HT 2
PR AR G, TR Z %R T RAITKEREAEE S, MREE E—TEREIR,
A.de Moivre(BREE38 ) 5| T 4 B R 4K, RO R Ak — M R M A R, B R AR AR
BRI B M E AR ER IR T ERNAMS R UREREZE
[Methodus Differentialis (London:1730) , 4780 151, T4 JLE, BRI A LA T H 8B 123K
(A= R B, o At 5% T 4 ) A9 — 2698 3P BT L B 8 [ Commentarii Acad. Sci. Pet. 13
(1741) ,64 ~ 93; Novi Comment Acad. Sci. Pet.3 (1750),125 ~ 169, Pierre S. Laplace( i
P17 ) 7E {1 (19 2% EThéorie Analytique des Probabilités (Paris: 1812)F Xt —# % J& T X —#
Ao

TF5 M) RS A B — E M E B, 2T 55 RHOR IR AL — 4 H0
WHERR .

)M REES T — MFIRE) 2 B2 = 2 WL B FHRE 2] < 20| KA 2
EHR S

b)Y BALYFESI [0, | VBRI FREA 270 B (WRXDFZAAH
B BAITRER I FFEH (a,/n ) B FRENHER RFIH— MR EL)

F—FE, GEAVE LR REOR T TAER 38 % A8 BRI S TR O
B BRAUULRHE R FEA QAT R REE. SRINTeEIH 2 872K
figRet , R R AN B 28, FRATAR BT e 2 o7 i e X D R IERR I Bl 7E B —/
T BRIMEA - AR R FEEX (14); M— BRI TXHE—I%FX, BHARANE
SRR AR B — 8 B A B, T B P AR 4R RN 28 A R Bk R BLE
XEE— T o W, AT RAER, A1 A R BT U R B8 (IR A R 2 FRRYIE)
FEEHRV] RS Hh AT B IE B, TS 6 R R AU . 4N, TS B E.T. Bell,
Trans. Amer. Math. Soc. 25 (1923),135 ~ 154;Ivan Niven,AMM 76 (1969), 871 ~ 889; Peter
Henrici,Applied and Computational Complex Analysis 1 (Wiley, 1974) %5 1 &,

PRTE B 5T X T A B oK P I B E RO

A iE R G()RMT(a,) = ag, ay, - BIEBREE, T H(2) B3 T(b,) = by,
by, HIEREE . W oG(z) + BH(z) X T (aa, + fb,) = aag + Bby, aa) + By, HIAE
AR KL

aZa"z"+BE bt = 2(aan+,3b,.)zn (2)

B. B WHE G(2)BRMT(a,) = ag, a1, - BIEREE, N "G (2) BXT
(ap-my=0,,0,a0,a,, B AR REL:
. 84 .



1.2 ¥F4Hé

e = Dla \ (3)
WERBRATA RN T n AR KE, B o, =0, WERE WA RMT UT BEFIE

n=0,
B, (6(2) —ag—ajz~ = ap 2"/ BTy, n) = ans iy BIER
PR

Tl = Dt (4)
n=m nz20

BAMEEHE AM BEAEE—E, RMIBT—/NT PR FEREAM: 6(2) —RXM T
(FOWEBREL, 26 (2) BX F(F, )W, 26 () BXNF(F, )8, UR(1-2-2)"
G(ORMTF(F, -F, - F,_ ). BFH n=28,F, -F,_, - F, ,8E, BIMEAHR
(1-2-2)G(2)B—NETR, L, AL A LERFT), IR a, = cia, +
+ - BIFEF], A ERBERTTH (1 - ¢j2- " — 0, 7") BRI— PN ETR,

RN E B A A R RS P RELMEE . R C()RXMFFHFH 1,1,1,-
B A R B, W 2G ()R 01,1, A1 - 2)G(2) = 1, XEAHET BREHLEH
EFEEMARK

%=1+z+zz+“' (5)
-z

C. F’ix MR CORMTF ag,a), - KERELE, T H()RXTF by, by, IR
BB,

G(2)H(z) = (ag+ ayz + az® + ) (by + byz + byz* + +++) =
= (aobo) + ((lobl + albo)z + (a0b2 + albl + (121)0)22 R

TR G(2)H(2)BIFFEI co, ey, B BRE, HP

¢, = E akbu-k (6)

ZXC)BRXNMEXN— M EERFERNERL. 380 0, BET IHHAR N EER
7 ST '
1

:G(Z) = ao+(ao+a|)z+(a0+a,+a2)z2+--- (7)

X B A R P31 2 FH A PR 4
H (6) 15 i = A R BRI AN 5 F(2) G(2) H(2)EEWK do, d,, dy, - Fof

d, = 2 abg (8)

ij k=0
i+jrk=n

R FAE & A B89 R B A0 AR (S HA B SOR ) B — AL 2
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HZW‘ Zzz" Z Qoi, @1 """ (9)
’é’lﬁﬂ:%/ﬂ?ﬁﬂB‘Jiﬁ?ﬁ%%%&:ﬁiﬁ%ﬁﬁﬁﬂ]ﬁﬁ%%ﬁlEE
Cp = E ( Z) akbn—k (10)

ELHI—DFFI co, ), IR, EXMIEL T EEERAXTFI(a,/n!),(b,/
n!),Cep/n ) AR BR BT R I 26 R RATTA

(ﬂ) 4 2, )(ﬂ) b, by , )
TRETEAS TEa TRSTA I

(%+lc;z+20?z2+"') (11)
He o, BEHER(10)AHM,

D.zHIXKE BR C(e) XTI ag, cay, ctay, - BIHE B RE, 1FR— NFEE
BOLL 5T 1, ¢, ¢, ¢, BIAEREEER 1700 - a),
ﬂﬂ?ﬂigl—ﬁ\?ﬂﬁﬂgﬁgﬂgiﬁ,ﬁ MBI LT

T6() + 6= 2) = ag + @ + ag + -

(12)
%(C(z)— G(-2)) = ajz+ a3z + asz® + -
FIFE L MEHOR, RATAT B X AN BAE MU HFEER m TRFTHR, 4 o =
V™ = cos(2n/m) +i sin(2n/m) , KA TH
M o = % So 6(atz), 0<r<m (13)

nmod m=r 0<ke<m

{3

(BRI 14.) 610, R m=3 F r= 1, RAVH 0= -3 + 20, BB 1 BOSSLT s

A5
a1z + a4z + a7 + 0 = %(G(z) + 0 ' 6(wz) + 0w ?6(w?z))

E. 5 fiRS MBRSMERATRMM#E—FPHEHE, R ¢(HRHHFX()
g, ME LY

G’(Z) = a1+2a2z+3a322+"' = Z(k‘i-l)a[“_le (14)

k=0

X RSN na, ) B AE BRI 267 (2)o DRILFRATTAT LAGE 52 A 28 A= R bR SO TTHE — 4~ 7 51 B9
% n B 0 B— P ZTAHAFER,
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1.2 #F k&

WX A IR, R A T B 7 — A BRI
J G(t)dt = a0z+%a1z2+%a2z3+‘ 2 la,. 2 (15)
0

YEIFEFRIE L, Fe M1 (5) B RECFIARS

(1_12)2=1+2z+3z2+"'=2(k+l)zj‘ (16)

Inliz=z+;z2+"3‘z 4o ; (17)
HATTLHEE A AR AER () B EHE—ERB RN T RFEA A B R

1121n11z=z+gzz+161 "':Zthk (18)

F.EMREREY REAARAE -TREWFRIET ERERIIE S
WENT X F— R PV A R . — 45 1 TR 0912 B M L 56, X L 15 7K iR
BOTUE AR, FTEIEHEEEENTEREEFR.

i) =X TR
(1+z)’:1+rz+%z2+"'=Z(r)zk (19)
k=0 k
5o BB, RITERESEX(S)M16) F E LRI H /- - MEFRTE S .
—n-1 n+k
“—_-szz( L )(—Z)k=2( * )ZA (20)

WA HIEBRAEIE 1.2.6-25 FAE IR « ERBFBRY ' = + 2z 1
ESEEE L HPY =08, 2 =1,

0=y =2l _%g(r_kt)r_k[z‘ (21)
i) BaHK
expz=e1=1+z+2—1!z2+---=2>‘,ki!z* (22)
— B, BATE T 5 R AR -
(ez—l)"=z’1+nil{n:1}z"“+"- - n!zk‘,{i}z*/k! (23)
i) (B LT F(8))
ln(1+z)=z—%zz+%z3+‘ L(' D& (24)

- 87



#1E AABs

< k
(l—lz)'"“ln(l-l-z)z é(*’mk-”m)(m; )z* (25)
INRITE (23) RARRE B AR AR T AT B — Ay &K
n 1
e I I ER TR0 i FZERC

n

H—EWET B/ T L EFMEBEM, BT D.A. Zave B X E 1, BLInf. Proc. Letters 5
(1976),75 ~ 77;1. SpieB, Math. Comp. 55 (1990),839 ~ 863
iv) Eib

Az+n~%z+n-1)=§][ﬂf (27)

k

k
2
T 20— = 2,7 (28)

1 1 B/
o =1- Pae = D) A (29)
HREEIEE—NARWER B, BA%AK, 7£1.2.11.1 M IEEFENIERE—
HHIEE, MiFE ASE TASFRE,
FEUFHERQ), FEMEZEE T 2.3.4.4-29 HiEH7

r(r+2t)Z2+ . Z/ r(r+ kt)]‘ lzL

r
x =14+ rz+
2

(30)

k=0

MR x BRBIBr=e™W c BBEEER, HPY 200 x =1, ZEIB4.7-2 FiF
Bitie QD MOGO) MR,

G. HH—NEY XTF c)H® & WREEHIZS
[]16G(2) (31)
WERSEN. B0, R G(HBDFMEREE, RIMEL7]6(2) = q, T
[(2]16(2)/(1-2) = 3] papo EEERBILHBEEANGERZ —BMBEN—-MLRK
[Exercises de Math. 1 (1826),95 ~ 113 = GEuvres (2) 6,124 ~ 145, %011 ], BE XN
R IR TF 222 F0< r< | 20|, GC)ULET, FATAT LUK B T 51 i 28B40 S i B AT 4]
REMRR

[216(2) = G(2)dz (32)

27r1 lz] =r 2%
EAR BN, GX MRS E
J" (re?)'d(re?) = 1J‘i df = 2mi
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B me - U IR n, § e 0 BB RBRE LS,

ZR)RBEEH,
FATEIT R EBITE 1.2.3 /N B UER S H R P 1 (A BUORAVE A A /N SR, &
ZA1.2.3-(13)MJ | 1.2.3-29 FHRATEZR

E xXixj = %( i%y + Ji( ixi)

E xxﬂk—6(;xk)3+%(§xk)(; )+ (“x)
“ﬂﬁﬂélﬁi,f&ﬁﬁ n AN, %, x,, RATESK AL
h, = Z %, (33)

AR AT BERIE, BRMEBIT 8., 5,7, S ﬂ%i‘%ﬂj XA, H A

S, = Zx{. (34)
2 jRENE. FAXAREMICE, BB AR

1 1 1 1 1
hy= 58S+ 55 h= S+t 388 +35%
A 1 3T A R R A
6(2) = Lt iz s host o = 2 b (39)

k=0

RATAT LA g A R, 12 SR AT IR AR S pE ek ORI , AR AR
G(z2) = M+ xz+ 222+ )1+ xz+ 832+ ) (1 + a2+ 257 +) =

1
(1= x%2)(1 = x2)-(1 - XpZ)

FTLL G(2)R—Z MBI DA E0E % A A, AT 7)RE

1
+ +1n =
- %2 1 - x,.2

(36)

ln G(Z) = lnl

(£5)ee(29)-2F @

B In G(2) BRMEBITIE S RF R T s HIH BB A R, RITLAEH R, BIR
BB T (22) M(9)RIHH ¢ MBREERTT:

G(z) = € _ exp(z SLZ) T e Sk

k=1 k=1

.89.



F1F AAkg

R IR S R
(1+Slz+7!—+--~ 1+ ) +22.2!+ =

Sh Sk Sy
Z( ey Tkl 20k,] i) (38)
HHESHER b, EXNTEAETEIMHEEE, XMEAMBHOMELRFE EHARE 2.
SFF—ANEE m HETEE p(m), B m BRI (.21 /0F). Flin, 12 B—4 4%l
B2
12=5+2+2+2+1
BRI T IR by + 2k, + - + 12k = 2 W —8 K b BES P M ER
MIBIFd k=1, k=3, ks= 1, HEW L ERIE, Fﬁu&ﬂﬁ%@ || 771
S, S s

111 231 511 - 240515355

YA hoMOZEk 80— R4, TEAENE (37 RS RS iR, |
b= o (Shyy + Sphyg + e 4 Sho), 0> (39)

G.Polya B4 T 56 T4 ek B N B9 B 44, “ On picture writing” , AMM 63
(1956) ,689 ~ 697; FECMath 55 7 % , 45 th T A9 7 ik R4k SE. T S I H.S. Wilf B & &9
33 generatingfunctionology , 55 2 ki ( Academic Press,1994)

A generating function is a clothesline

on which we hang up a sequence of numbers for display.
—NER YA E—RIFRE,

KN - R HELAHEAE

—H.S.WILF (1989)

3] &

1. [M12] HARSTEY 2,5,13,35, - = (2" + 3") B9 4 BLeR 7
> 2. [M13] FEBIZR(11),
3. [HM21] RAFCH, ) HIAE B R (18) T4y , 3F BB B RIXT (X7 Hy ) B9 4 BRI EL AR
M’\ﬁ%%mﬁz%?ﬂé?
4. [MO1] HEARA AR 019)RERQDM—DERFEE R
5. [M20] St n FRUAZAE: IEA SR (23),
» 6. [HMI5] SKRHEXFTF

<2 k(n

O<ken

+ 90 -



1.2 H$F44%

B SRR, W E B E B T RAEORE R KR
7. [M15] BIEFHERG)MITE LR,
8. [(M23] KEXFT p(n), BN n B RIBAIE R EBEL
9. [M11] FEERGHRGHMFEERRZ T BT S, 5,, S3 M S, KKK, hy BAFAT
»10. [ M25] 1% sFak Sl A5

a, = E %%

1)y <<, <n
EX . GXRIZR(B3E h, B, BXRARFBHEEN TR REXSTF a, BEREL,IH
BT ERGHPH S KEX 0,0 EEXSTF a1, ap, 03 F ag A,
p11. [ M25] %K) WAlFREBT b RBES:RATKB Sy = hy, S,=2hy - k1, S5 =
3hy=3h hy+ b3, 55 M b 42k, + 0 + mk, = m B, 7E S, BIXDNFERP AR Bl WERBE
a7
> 12. [M20] BRENISTF m,n=0,1,F—PTNTHREFI a,,; BEHX—ITHRFIE

BRI — DU B RROR AR SR TR 0= ) MO RERAL
13, [HMZ2) —ABRECf() 24420 R

Lf(s) = J:e“f(t)dt

BEXFITI ag, a1, 0y, , EAFRHAHBEREL. © f()RMBEHEE 0, [0sk<x]c &
TEBIXS F XA TPF M E B G RFIE f(x) BT AT B

14. [HM21 ] AEF%:0(13),

15. [M28] BHAEE H(w) = 2,506, (2) w", R EREEK

rfn-k n 2k -n-1
- - — 7 k
c"<z>_g( k )J_E( \ )( )

16, [1M22] H T TH B G (2) = 3 a2 H— M RTEASS, B o, B Mk n A 2o
ot b RO IR | SR R E S - ke, (st -1 2 ( ) Bk,

MNE r=k, MREAETE 1.2.6-60 — K, RNVEAFEENAESHER.)
17. [ M25] WREES 1/(1 - 2)* BIFRET 2z Flw MR ERHER, ME BB 47
p18. [M25] AEIEEE n M r,iTﬁUﬁﬁ{EE‘Jﬁﬁﬁ’/}iﬁ:(a)lekl<k2<--»<k,s,,k1k2"'kr=
(b) Zi<h chycck <nbihyho (BIA0, 5 n=3F r =20 XERGHR 1-2+1-3+2:3/1-1

+1:2+13+22+2:3+3°3,)
19. [ HM32](F.Gauss, 1812) T 5055 R E 2 FRE R IR -

1 1

1 1 1 ) i 1 1 . _ =
1—2+3—4+ —1n2,1—3+5—7+ =7
L1 1 mB 1
I-g+3 -+ ="9g t3hn2

FIRETE 1.2.7-24 AR DPRBIMWE X
.91.
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H, = 2(%_71-1;\:)

XL RO 43 55 R
- %Hl/z; %— - %HIM + le; % - %Hl% + %Hz/s
IR, — R, 2 p F g REHH 0<p<gbt, b, AlE

g ® P 3 2pk k
~—~ - —cot—mn-1In2¢9 +2 cos —x * Insin —nx
p 2 q 9 0(%‘;/2 q 9
(&7 : P LR AR PR e 28, i A 2
i (L -1 )

—~-“Z\'n n+p/g

MRS (13) 8 i3 X — AR PR AT LA A8 8 5 R kX — T8,
20. [M21] XHF 2, o0n™ = Sloemd /(1= 2)F Y BEL cu Bt A
21. [HM30] ESLXFREFN(nl) 84 i BR B B 503X A BRSO PE I o
22, [M21] BREMEH 6(2), M FEH

e = mzfm (kro) (kr) (kr)(l;)

(I R R

23. [M33](L.Carlitz) (a) MEBAST FRIERE m= 1, BELTR £, (21, 2,) Tl g (21,

2y, )[E‘% I:
>(Il—k)( - ) (ll— )ZI\ z}‘
20 1 n kZ k

m
fm(zl’“'fz )n—r m(zlv"'»zm)'

SFHAEY n=r=20 B—ME%HK,
(b) /7 15, fEBY T Lt (a) P HYRREK £, F g, RN FH0

kl k2 km
S, Sy Zn) = Fiee
(= ) kl.'%go( n - kz) ( n - k3) (n - kl) 1 "

B— BN,
(¢) M zy= =2, =2 B RWGF S,(z,, 2, I—PHBRRER,
24, [M22] iEH, IR G REBE R AL, ®KA1E

_»
EigN]

E( m)[z"-*]cw = (211 + 26(z)"

= G(z);%(a)l/(l—z) (b)(e? - 1)/z B, IHFLX MBS BB
25. [ M23] B EALEN AN [ 1(1-20)" [ 2741 (1 + 2)2 -2 1A

()2 o

26. [M40] BRIDS GUE— M SRERXAME, tin, X 6(2) £ (1) % Hant, &4
« 02 .



1.2 #F4ES

AL -2216(z) = a, - 2as0
1.2.10 —MEEHDHT

BAE LIRS AT LN B RS BOR B — D S AU B 0K

BiE MR KRE) AE nATE X, X2, X[nl, BATEER m R (E755
m= XI:].] = mls.sux[l],;i':ij]%?ﬁ/@ﬁﬁ\%%m%ﬁ—l‘—*ﬂ?o

ML [(¥a4] B j<n,k<n-1,m<X[nl. (EEEBE, RITEAEm=X[j]=
max; ¢ ;< X[ i]o)

M2 (&R T 2] R k=0, MEELXIE,

M3. [t ] IR X[ k< m, WEE| M5,

M4 [BUE m] B j<k,m<X[klo (XD m RER—HTHHHT AR KRME)

M5 [ k] k1 FRIRE M2, |

XANHE XA B RO R T R B AR A L, BRI 8 WA AT
T HRERIE R T M TEEEERNTR T . EHENEF R, XEE
WM HAEE, BB X F—MEE M ASHFS N ERT UM, B3I
AEEANER—NBERBTR

Bk M ESRE SR N TT, B (TR AU 2 4 D9 5K B B S B RV BT IR
Hl, BATEHENTE-SRE (S LA 9):

M1 1
M2 n
M3 n-1
M4 A
M5 n-1

B — S PRIT OB A T B8 T E— M E IR LRE TR R TR RN
ER.

n-1

|
—1>|M1.%Jllzﬁ1t Hmz.ﬁﬁﬂiﬁﬂ’r?)ﬂ—r( M3. HLB )—A+| M4, B m |—A>| M5 840 k|
lA'!E n—
m = XI[k] n-1-A

B9, 5k Mo Bik FHMRS IR & B—BENRE. EE.L0U0RE
“BRERE—EEBMABNTAMBELAE TR Z AR

TEEHREEST, BT E A, B BRMERMFAER. TE A R
WO YRR KBRS H T BREANIT, LA NARE A
XA HTE B LA T LI A AR A 89 ME O TR AAT) , A B X
. 93 .



F1¥ AAMA

AT TIEMMANT) , A BB ECGTF T HTRBAAND), UK A BI4FE £ GXRRN]
Al DATHA B 18 R S S IR FE BB 3545 ) o
ABYIMEE Y

X[rn] = maxX[k]

of, B B AR O MAMAR n - 1GTE
X[1] > x[2] > = > X[n]

MRS, BD H B A

B, FHERE 05 n -1 2., EHF 3092 THT 2B 5T XA
AV, BTV B TP 0 RER T A 45 0 738 24 85 S 4, AT AR
1 ARE X0, X(20, o, XU n ORI REE BE  RATHEE , Xk RRTRIR M
T LEHR n) MBI G— P AR ISR . (ERSHER T XR—A 2T
YL B0 R 95 R S B SP BEAR OTRRE 47 L T E 5351 60 B 2 T 4470

Pk MO HRER T XLk HOR T 1, T RARRE 000 o B0, % n =3
A BB , T A1 6 /0T BEfEA 48— R BB A

& A WE 1B A BIE
X[1]< X[2]< Xx[3] 0 X2l < Xx[3]< x[1] 1
X[1]< X[3]< Xx[2] 1 X[3]< x[1] < x[2] 1
X[2]< Xx[1]< x[3] 0 X[3]1< X([2] < x[1] 2

Y =30, A EHELETO+1+0+1+1+2)/6=5/6,
BARBATATLAE X[1], x[2], -, X[ n JBURFER AN TR 1,2, -, ns TERATH
BEZT, ! NMEFI R E— P EEFRETRERY, A BEN L BB AKE
P = (n DXRMHFIRHE A = & BHEFIADE0) /0! (1)
B0, E1_EAIBIR o= 5P = 5 P2 = oo
BOEHE —FE, F3 (P EBE LR
A= 2hpu (2)
FEV, WEN(A - A,) BOFEHE; RLRITE
Vn = Z(k - An)2pnk = Ekzpnk - 2An kank + A%I Z“:pnk =
2k2pnk - 2AnAu + A%l = Zkzpnk - Azn (3)

BJG, REE o, WE XNV, o
BHERR,NFHREN r21, A BANENEN v, ZIMIBERNT 1/72, 804
BERIF IR 0, B L, BN | A- A, | > 20, BIMER <174, (GER: 4 p BITRW
R, WA p>0,(A- A MTEBERTF p(ro,)*+ (1= p)-0;B0 V, > pr?V,,) BEH L
XY {5 22 b F X (Chebyshev) & % X, , RE ML, SLPr £ B E SR 1 ). Bienaymé & BLHY
. 94 .
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[Comptes Rendus Acad.Sci. 37 (Paris, 1853),320 ~321],
R EME p, RANTFT LIS E A MR . Q95 R X — R AHE IR FRSER
(D), A EWE A=k B n DITEBHIIHNEL 2 XAEN Py =n! puo
WFTE 1.2.5 /N, B IETE 11,2, -, nt ERIHED] 2, xp o x, , MR %, =1, A
MELFE, - x, DETSEIRER AR 2,5 0 W) A BERATE 5, - x, FREZ
A, FIEAITRE Pu=Po_nu-n+ (n=-1D P, HEFMH

Pk = %p(n—l)(k—l) + nT_1P<n_1>/.- (4)
IR FA TR MR 1A %
) Pk = Ooks pu = 0, WmRE <O (5)
iX/l\%it%Eﬁﬁ Puko
i o P A AR BRI IRAE BB B T & pu IR R, 2
Gn(z) = Pno + Pn12 + o= anl-z}; (6)

HANVE, Asn - 1, FIEX T k BRKEE, pu =0 Bk G, (2) LR ER—PETA,
SUE 75 (A I K LB 7E D FE 55 A
HEXS)HNTE 6,(2) = 1;T B a2 (4 FATH

6u(2) = £6,.0(2) + 226, (2) = FH g, (o) ™)
(R PB4 MR (D Z AR R O RITAER 3

G(z) = FHB=dg (o) 2 EER=LER 20 (o) o s

n n-1

l'(z +n-D(z+n-=-2)(z+1) =
n!

1 (z+n) 8)

zZ+n n

Bl G, (2) £ ER— IR
FEE—/N e XA R E B, BT 1.2.9-(27) , Ko H

oo = 432[ e

n!
/n! 9)

« 0§ .

B po AT BT S R AR A 2R 3%
n

k+1

pu = |

B 10 /R, 5 n =12 B, pu IR LIR/N



0Ot 2 3 4 5 6 7 8 9 10 11

B 10 % n=12855 M4 FHERA A, HIER 58301/27720, L TF 2.10, FEEMTF 1.54
HMAERNMTEBARELE pu X MERAZFRX QMG F, FEEEENY
B, BMixE, FLE ERMBHERE p, BT HKN; EXRZEM RS, KA
W RE A N PREL G, (2) (BXR T LPRMMRBERERN— M, EENIELE A
LR 5, HNTER T #i 0 i R T 2,
RT TR — R BIRERATE — A H RECR R 0 A4 AR 3L

G(z) = po+ piz + prz’ +
T p, REATIAE k ORER, A5 BT IE
mean( G) = kak, var(G) = Zkzpk - (mean( G))? (10)
HIFIHO RS L BTk, 1 |
G(1) =1 (11)

BEH G(1) =po+py+ pp+ - RFTAATRERIBERZ A, KB, BT ¢ (2) = Xihpd ™,
EiANEE)

mean( G) = kak = G'(1) (12)
BE, RITHE RN A mEE(S I/ 2)
var(G) = G'(1) + G'(1) - G'(1)? (13)

SR 12)MO3) & BY T4 AR LSS T BrR By {E 7 Z KRR,
LRI T, BINFEHE 6,(1) =4, BEX(), KA

-1,
Gi(2) = =6, (1) + =l ()

c.(1) = % + G (1)
H¥BE&HE 6(1) =0, Rk FAIRE
A4 = G(1) = H, -1

BB BTR 928 B M4 BRAT IRB P 2988 2 o ARKET, EIEAT Inne [i2:4 + 1 )
. 96 .
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r

k
W B S+ D) RO 210- 07 2 () B A ) mi

{E,Z 0 P.B.M.Roes,CACM 9 (1966),342, k— 3 A 8953 &2 F.G. Foster F
A.Stuart, J. Roy. Stat. Soc. B16 (1954),1 ~22,]

BATT AR BATHE V, BT E, BERZ A, BiERIMTBE—1TEENHE
ko

FIEA K CHMHEWEGC) = H(1) =1 B9FT £ R g 3% 408 LIS (12)F#1 (13)
SENX E mean( G)Flvar( G) , K MTH

mean( GH) = mean(G) + mean( H); var( GH) = var( G) + var( H) (15)
BIVEAEBDIEARXANEH, XNEBEFRN: EREEWRBBEM T EZTT
LA A — 4. |
W 0.(2)=(z+n-1)/n,FAVE 0,(1) =1/n,0,(1) =0; F Itk
mean( Q,) = %, var(Q,) = _}; - nlz
BE. BT 6,(2)=11].,0,(z), HIEH

mean(G,) = 2, mean( Q) = >, % =H, -1
k=2

n
k=

~

var(G,) = EVHY(QA-) = Z(% —#) = H - H?
k=2

k=1

GEREX, RINELBHITREXTE 4 B5T

A= (min0, ave H, -1, max n~1, dev H, - H?) (16)

EZROOFHAANFSERFETA A FHEECHERNREITIE,

RNCETRT X FEE MBI EXA b B AT RE RS T #E%E
Wo XFARPHIRBEN ARG, DEHRLCHEBR T HEMITRBEARURCES
HEE  FEMREERE R EERINEERREHENE, EREEANERER
B AT IR B R AT R RE S o

RN R R R, EREFEAXEFENEL - SHER, &
FRAE BOAR SRR A, A8 S8 B A0 (o) B 5 0 45 3 (ml R (B B A T34 n 9K, T BLAE
4 E NG, EEHH EAEER p; G SR FHREES D7 fRfEE
&THar

RATHA DT RA W00 EIRRBE p= . X EEAEES &, T ERK

B— LR BE TR A R AT A (B R A T8 AT BE X 515X — HE AR —TE 1),
W RIRTAARFE AT , AT pu o b RIEEH BB R, B G, (2) 9% L 94 A BRI
o BARNA

.97.



F1FE EARBA

Prk = PP(a-1)(k-1) * qP(a-1)k (17)

Heg=1-p REEHA LR, WRETH—R, f%X 07D RAI0IE G,(z)=(q+
p2) G, (2); T E, B MRIHE SR 6 (2) = g + pr RATH

G, (z) = (q+ pz)" (18)
B, RIEE T A,
mean(G,) = n mean(G,) = pn
var(G,) = n var(G) = (p - pPn = pgn
KTEEHE, BlA

(min0, avepn, maxn., devv pgn) (19)

@n%$§p=%m=quw%~%ﬁo%ﬁ@%%fﬁhﬂbﬁﬂmkﬁﬁmm
HEZ 25 n RIE A, BRATT AN E T EHMR SR,

01 23 4 5 6 7 8 9 1011 12

B B SR B 12 M OB L BB £ S TS

RPN E R, BREEDHE D, GHEFOEREBRME 1,
2’ Tt nﬂd’?ﬁﬁ‘l‘%ﬁ%iﬁi@ﬁ%

G(z)=iz+iz2+--~+izﬂzlzﬂ+]—z (20)
n n n n z-1
ELAMMENMIHREZE, BRIRE
] o (n+ D)+ 1
G(z) = o)
G'(z) = n(n -2 - 2(n+ Dn-1D2"+ nln+1)2"" -2

n(z-1)>3
BT EHEN S 2, BNFENE ¢ (DR (1), BHEERMNRA 2218, HTFE
BRI KR 00, XEEALERKY BT | B MRIRAE, X2 —
MARF LTS .
EMA—EEBEH TR HRENTE, RITE

- 08 -



1.2 #%4E&

G"(1) ,

G(l+z)=6G(1)+G()z+ TR (21)
Hit REEEQO)F, L 2+ 1 KARE -, RITIATE BRI
G(1 + z) =%(1+Z)n:_l_z =1+n;1z+(n+l)6(n_1)z2+---

BB 6 (1) =2 (0 e 1), 67(D) =+ (n+ )(n - 1), TEAXTHOS B R

(minl, avengl, max n, devﬁ%) (22)

FEMESBL T, ATRAAHIEA 0.289n MR 2 AR A8 E 6,

WAL IER E M A FIEHATAO B R 2 AL BRI SE IR R, ARG AN, R
WX RAVRIEGBREN- - R, b X =k MR p, TR 6(2) =po+
Prz+ prdt + R T X 80k A R, A B G(e") = po+ pre” + ppe®™ + -]
L EOX AN A B A AR R A, BRI XRE 0 AR R R A A SRR FR A HE A a3 AR MU ABOX B 4
57 ) %-#2 (convolution) , T AL 387 /& F-iX 4643 10 ) P S BEATL R B A 70

—AHEPLE X B EMN e R EMA, F L EXIEZ. X W ENH EX® -
(EX)? ZEX—IBET, X MR A REEUR G(2) = E2° BIFE X {UHRAE R B 15 5L
T A HAEE . 00, R X B— M EREESRBER G, R A Iverson A2 5E (53X
1.2.3-(16)), X HEKMBERE Pr(X) =E[X ],

KE T Z 15 B Thiele T 1903 FF5| B MTBX R X ERREARE, FAE
B iy, iy, 005, H I FIFLNGE X

Kt x2t2 IC3t3

T + 7 + ? + - = 1InG(e") (23)
RATAE
d* :
K, = dlnlnG(e) s
Feal R
_eG'(e) o
K = cle) |, = G (1)

HR (1) =2p,=1,MA
_ ez'G "(e') elGr (e:) e2:G: (et)2

Ky = + -

G(e) G(e') G(e')?

B TR BOR B T — N BRI B 3 A0E 9, BB A TR BARAY, T H F L
b AT R AR TR AR b
— N EESHREHE DS T B, REENTEN R EAERBENT,
. 99 .

= 6"(1)+ 6 (1) - 6(1)°

1=0



F1¥F AABE

E—PESSAS, BOTIM BT RRERMEE KB — A EA M6 B REHLE R
HIE RN FAREZ R R

L +! —12/2

ﬁJ_le di

BIK 29 & 68.268949213709% KAt [Al, 2 F AN TR ENWF BN B R L 4 2
95.449973610364 % HIE [&] , M B 20 F AR HE 22 1) =R HER K4 & 99.730020393674% K
BfE. 4 n RKE, HER)MOS) I EMNHHEMBRESH (SEIE 13 M
14),

BITEFFRENE NN TREREE AL EMEXEREZ/INEEL., B
MR HAE AR AR, RN E R F X R4UE T X TRt — B8t 3 6 75 8 o1
o AR X AR EREL (o), M

Pr(X < r) < 277G(x), XFO0o<ax<1 (24)
Pr(X = r) < 27G(x), MF x=1 (25)
WEBTRE S IR G(2) = po+ prz+ pr2? + -, BATH, % 0< x <1 K,
P(X S 1) = po+ pr+ " 4P xpy+ xp + - L < 16 ()
MY x=1H,
Pr(X = 1) = pra+ prog+ o S 2 T pr e 2T e 4 < x776(x)

W AR/ MEBGE MR /ME () F(25) B30 B « BE, 30138 %18 BUM 44558 F
EHRIENBEMEN LR

JEA-BEATEETEERATHEARAER, xRS EH
A.N. Kolmogorov ZE i i) HiGrundbegriffe der Wahrscheinlichkeitsrechnung (Springer, 1933) & 5¢
I8 A E — R AR RIE L AR TG e2 1, £(0) =5 >0, M HE Bf(x)FF7E, 3k
A P(XZr)<sT'Ef(X)o 4 f(1) = Fl s = o B, RAVEBF(25),

3 &

1. [10] %R ()T pofIME, FMEE MBS RMBRX —E R,
2. [HMI6] A% (10)FHER(13),
3. [Mi15] JnSRGEAE I MKR 1000 MHEYLHEHEF BR @8I0 B , £ M4 8 BT
BRAE AR/ME EIE U RARHEZETH 27 (4 xR/ NEGE BUE )
4. [MI0] S/ TEETRIMLLE, %R0 P, 3FTF pu BE— MR AL,
5. [M13] tHAaRTER 11 HF a6 M bR fE 22
6. [HM27] RATEEUE TEEMBMES M (8), (18), (20) WHIEM 2, i 1A X e iE
OLE—H, % 3L REE ko B4
> 7. [M27] TEXTFEHE MBAH R, BIMEEFRE X[ EHRARN, BERIMCZ ULE
+ 100 -



1.2 #F4Eé&

BEMRE, B x[1], X[2], -, X[ n MAEE m M ARRAE; X FEHRE T, e EE
FEDLAY . EHERT A RS HEM A7
> 8. [M20] BREN Xk HEMN M ADAREICENES PRV, EEXF X[11,
X[2],, X[ n 89 M A ATREMEBREB—MERERST N, BFEE X[ LIHRERARME
B4
9. [M25~ I FEMSERFEREE X Y, 88 m MARIMEMERNARX. BEHRA
WRRFHESE.
10. [ M20] B EN=BHERESE—E, BHRENMDMRH—NEE TV R
BN X NEZET,MT A=t EEH—IDAK,
p 1. [MI5] MBRNVE G(2)TH Flz) = 26(2),— TR HEEART RS R EN 4B
12. [HM21] ¥ G(2) = po+ prz + pp2 + - Fm— MBS A, & M, = Xk, Fim, =
ek = M), FNUBCE 0 WEME n KPOE" B Gle') =1+ Myt + Myt2/2) + ooy
SRIG 8l Arbogast AR (R 1.2.5-21)3FFR
(= DFRr o ey + by + o+ ky = 1))
bk 5 IR N I M ALY
k|¢2k2+“'=n
BR, e = My, ky= My — MP(CINR RIS HBIFREE)  se3 = My = 3M My + 2M3, VAR 1y = My -
AM My + 12Mi M, - 3M5 - 6M5. 4 n =2 B BV F PO my, my, o KT F &, BIRBREXE
47
13. [ HM38] XH#HEHE 1, FirEE o, BBEE BEE G, () FF, MREXTF ¢« WA X
BiE,

M Mg M

Ky =

lirge—il,un/ancn(eit/a") - e—12/2
TUBKBF AT 5 A A I ch %2 (8) 4 th HOBVRERY G, () 3EWA G, (=) BB EA AT
2 AR BAFE L -H, L EAA A, THOEAREN T LT 55, 8
qll;rzPr Ay _n B < x) = —\/%Jime"zﬂdl
Hep x, B—EHE, ERERE G, () FIflE., X P.Levy BB ESM TR — K
B, XMESEEERREREMELN—NEERE R, Lovy FIRAIE BT /RE H IERH B[4
40,2 0L B.V.Gnedenko 1 A.N. Kolmogorov & #YLimit Distribution for Sums of Independent Random Vari-
ables ,$#hFF3E (K. L. Chung)i¥ B ¥ X ( Reading, Mass. : Addison-Wesley, 1954)1* (B X B & AHEAEAR
AT,
14. [ HM301(A. de Moivre) F|F EEHYLE,IEBAR (18)AHM R AM G, (2)BIEES
il
15. [HM23] MEANBHE b FHEER o # (kDB R BRI A p a4 .
a) X TiXPEMERAE R REBRA A7
b) ¥ AR BRERM A7

 PEAA TR, BRI, 1055, —FHE
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¢) IERAY n—> oo B, R E np BIIAMA RS E 13 E L TEIEESN,

16. [M25] Bi& X B— M HEVLAE R, BEE FHELTEE g(2),2(2),, g () EBH
B RRA BIE LR p g (2), B pr+po++p =1, [ X ERBEREN 42
BT g1, 80 0 BB FERRE X WHES FE,

B 17. [M27] % f(2)F g(2) BRARER DA 09 E B R
a) W8 A(2) = g(f())BRFAR—TEESHEHERER,
b) BT f()F g()ER h()ME X, ((F2RHE h)MAREREFRIBENEL?)
o) BBV F f R g MBEMFTELE » HEFMTEHLR,

18. [M28] ik M X[1], X[2], -, X[ n ] FFBRAIER & b D Lo ky D 2,00, k,
Mo, RRHERBENE . (XB ki + b+ +hko=no BEXFBRE ki=ky=- =k, = 1,)iRiEH
TEX- TR, FIRAAE 0/0=1, £ AR E(8) B AL

( ko_1z + k,,) ( ko oz + ky_y + k,,) ( iz + ky+ +_k,,)
ooy + K, knoy + koo + Ky, ky + ky + o0 + &,

19. [M21] WRXNTF 1<) <k, > ap, RNVEWR o, BFI] a1a, o, WEEEAHHEK
1. BiI& a)ap - a, B11,2, 0 89— DB, 4 by by - b, BEHF, FBYEY b=k
B, a; = 1o RIEM @, Ba, ay o, BLEZHMRKELBENYE D b, - b, HAGEELD
BAME,

>20. [M22] BERERMETHEY bi<by< - <b, BB max![a-b ], |aa-byf, -,
| @ = b, | |, 3R B REHEE max| my, mg| BIA] , Eorf

my = max{ @ - blay, Bayar - a, WAL EEWRAEY
mg = max{ by — ay i(l;\- IEé(l] a "'t a, EE%EE?W’J\{E}
(HSLINRE « BEREVAIRFEZ T, 32 SRR k BEENA R 2Inn,]

> 21 [HMRI | B x B4 —REYLAYEE T g8 B8 n YR o BUAY R IE T 80 IR 4, B A ALK 4
(18) o A A (25)IEM, X =0 ff,

Pr(X=n(p+)) < e—rzn/(2q)
FERABRETF Pr(X<n(p- ) EMEIMEIL

» 22. [ng {E'& Xﬁiﬁi&ﬁ(qﬁ-pﬂ)(gz*’m"')'(‘In+p,,z),EEF'XTf:F lsks’l;ﬁ
Pk+qkzlc<'7\#:EX:P1+p2+...+P"° (a)ﬁEHﬁ

Pr(Xépr)$(r"e"')”, MO < r<s 10T
Pr(X = ur) < (5 7e™')¥, Y= 16
(b) 3 r=~1 B, UFEAERREIXEENED, (c) IEFIR »r FTHK, RBRITE (A=) <
27#,
23. [HM23Y RAFHAH (g - po) "B R = AKX H 00— A PR A RBEE, b
g=p+1lo

*1.2.11 #HHLEEAR

RATEHFRENE- -MEMHTMAREROE, UMELERA - BELE. #
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0,24 n BKE, T ol BEEAGE OUE R X R BRI B —MRE H8 UE. &
FIFAT H~In n+yWEL, MFXFEHHEAXNER -BREP REFLF.
LTINS FAERRINTAEENER, RITEFERANAITBVSEHESET

¥1.2.11.1 O %S  Paul Bachmann #£Analytische Zahlentheorie (1894) % 5|3 | 17
FEME— R TENGE S, CREAE 0, EANRIIL - SRAH ~ 55
FEERAAR B, BN

/ll;"

:lnn+7+0(%) (1)

(BEAE“H T4 n, % T n WERMEIN ERRRFEEM L0 52 —HK07,)

— R, B (n) BIERE n 00— EHE AT LRSS 0(f(n). BRE
— AR g 8 F TR T RER SR K. 0(F () B —A I E R L)
bR B — L IEE R M A g A TRV B n= n, 81 0(f(n)) FRIGEL
x, WM x| <M ()| BATRBBEHEE M A no B4 24, T HHF Fixss
R F 0 B HILEE ERER.

B0, (DERE Y n=no B, H,-lnn-Y| S M/no REEE MM ne K
WA BRI LIS, IR o BIEHA, B 0(1/n)BRAE/IE,

IERAIEE W F, B4

P +224 4 0% = %n(n+—;)(n+ 1) = ~é‘n3+%nz+%n
il et ig
12422440 = 0(nY (2)
12+22 4+ a2 = 0(n) (3)
12+22+--'+n2=%n3+0(n2) (4)

%ﬁ(ﬂz"’%*ﬁ%*ﬁ%ﬁ‘],{E#EIFXEE)%;%ﬂ@)%—’ﬁﬁ?ﬁﬁ@ﬁﬁﬁ,ﬁﬁ%iﬁ(@ﬁ%?ﬁ
RISIEX SE R IEMME, BRAOTLIIERA R P(n) = ag+ ayn + = + an™ Bm KK
FEIRRAT I Z T FENTH P(n) = 0(n™) . XA THHEREE, FAY n=1 8,

|P()l < apl+ |ay|n+ -+ |anin™ =
(|a0i/n’"+ |al|/nm_l+"'+ |aml)n"’<(|a0|+ ‘a||+"'+ |am')nm

FRAFRATOI B M = | aol + | @] + - + |an| Flng = 1o SHF MBI ¥ =
|ao|/2’"+|al|/2’"'l +|am|$ﬂn0 26
EELMITES, Oﬁﬁj‘ﬁ’ﬁﬁﬂb A & s iR — NS, XM RS2 FE
B, EHE ok B EMAR L4 (E RS, HIK, TR e 3 e it
BB RENCETCRA/BMELEENE, REZNZEELaEFHERNEE.
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BAVE L n? + n= 0(n)) BRIVERT 0(n?) =3 n? + no (R, 0T 0’ =

0(n?), #A9t£5| Hﬁr‘f%é"ﬁé%%ﬁ = % n’+ o) BATERFEATINAE, B—1

SXWENARBERLENFLENEFE , AHREBH MR,

XFFEA="SHAETUEREHREXNT B & 0(f(n))WARXFTLLE
n FRBMES, OU(n)REBEWITAXHENRN ¢ WES:BEEFH M
no, EEXT FAIEBE n=no, [ g(n) [ SMIf(n) . MR SH TEHAERRHES,
WS+ THERRES Ig+h| gESTAETHRIMULEMMNFKXEL S+¢,5-T,5-T,
log S %%, R, WE o« ()M B()EEBER 0 FESHAL,MIEE o(n) = f(n)ER
EH on)IBRRMERNESEOSEL () IRTHESF,

B, GF="S]ULHERNS T REMIRBEEE, R «(n) =p(n), B
B(n)=y(n),M a(n)=y(n)o MA, R a(n)=L(n), MR s(n) BE—TARK
Y(n)F LA B(n)RAE «(n)WFENHIRBRH DKM y(n) =6(n)e XBFA
MRBERE, LI, XL g(x), %, x,) B AHBSEEE, MEWRMF 1sk<
myap(n)=B(n), M g(a(n),ar(n), -, a,(n)) =g(Bi(n),B(n),,B,(n))o

THARMFHS 0 v LMK FELEFERNEZEER .

F(n) = 0(f(n)) (s)

¢ 0(f(n) = 0(f(n)), # c RUH (6)
0(f(n)) + 0(f(n)) = 0(f(n)) (7)
0(0(f(n))) = 0(f(n)) (8)
0(f(n))0(g(n)) = 0(f(n)g(n)) (9)
0(f(n)g(n)) = f(n)0(g(n)) (10)

OMAERAT=0NSREZTTE - B, RIS 0(f(2)) RRAREMAE ¢(2) ,1E
BEY ] < r WA g() [ sMI ()], (METH—F M r BRBENELR R
EVERBITTUBEZ )0 FS /LT 3O MR R U Rz &NER
Bo HAERRM n 67, BRATBN 0(f(n))IEM R —MRRER n BIRE; B R UM 2
B, BRATRRIA 0(FC) TR R—/NOE R 2 R EL
BIX g(2) REA—NTLF R
g(z) = 2l ad

B RE T 2= 20 T MEY | 2] < | 20| FAXHEZ Y 50| ad | BULEL
BUHANIR 20540, KATHTATUE
g(z) = ag+ ayz + = + a, 2" + 0(") (11)
EHRBITE g(2)=ag+ ajz+ -+ a" + "' (a1 + apeoz + ) s BATRFUEHX T
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1.2 #HFAE
EANER r, % 2] <8, %?ﬁ%ﬂﬁﬁ%ﬁﬁﬁ’] HEEY 2| <r< |z . 5584

| Gmar| + | Gmaa| 74 | @mis P24 B—A R,
BIANTE 1.2.9 /P55 B AL AR EUAA T RATIF 224 2 4y /N R Sr B E MWk
o, BEMNTHEERER n,

e = 1+z+21| 2+"'+—z"'+ o(z") (12)

_ (— 1)m+l 141
In(1 +z) = z - 2.2 + 0(") (13)
(1+ z)° =1+01z+() -+( )z’"+0(z’"”) (14)
lizlnliz=z+H2z2+"'+H,,,z’"+0(zm+l) (15)
HRNEREZS, HEMFEHN 0 RS BB 088 M M r B0 LB, 4
WL FAETEER r, 4] 2| < -8t B e BRE 0(1), AN e | <e'! ;BXMTF 2

WIBTRE, A ELE M5 e | <M. BT EREEE - 4958 K fHR A
HIF M.

A — NN RECR ERE, REEHF MR T — MRS 55 S8, B0, & By
THEENRRENFFENEALR

n = AZ'"(; [r _r k]n""' + 0(nm ) (16)
= g(-l)k[r_rk]n"k+ O(n~m") (17)

Xt FALMTEH r FMER B E R BB m=0 RS . X FHAR n,F
il 172

2|

] 1/2-k
k0 t1/2 - k
RSN 12). MR, 4 r RIEGEBHET, o B AR R 7 ST, 7 B (17)
ERLA1.2.6-(4HF 4 r ROEKE 0l > |6 EF MO [ oot
SREE W = 1/(n = 1)=2; FUI B R 1.2.6-(58), 34 FIAT LUBE S A0 [ AR 0T 26
k-r

LERATX FLES BTN B WAL — A B HI T o B EET: Y n B REK

Bt B n YT HRBIE B 15 T (8 (A (B RN M K 3 3R 7 BN AR AR B T 0.

HRBEMBET 1o ILHNBEHBELLENE n(n - 1), Y » BEFAH W - 1)
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F1F AL

IS /N n(n - 1) W ffar 2
Wi R BB 89 A LR A B s SR A X A ) R, AN A

Jno=e" " = 1+ (Inn/n) + 0((ln n /n)?) (18)

EHY n>ooft,Inn/n—>0,2 08 8 1 11, X PZAIEH T HATHTA KIS S BWn—
1o HiK,BE5IFR

n(n = 1) = n(nn/n + 0((nn/n)?)) = Inn + 0((In n)*/n) (19)

BEZ, W - DIELHE T nns HEHR 0((hn)>/n) Y 0 BFREF K EBTE,
MIEEEUBE O AHEBEHRAIERON, KAXIMFS; MERERNRE
WE—T TR EHE— ERME. F, 3F o MEHITHEFH- - DB LR
RARMAY, ‘B AERBTEER 0(n®)” 8T 0(n?) BB FTATE R4 BWRE X ANIBFT
AFEARE O(n) M, BEFI—IMHT Q, TR VR . ER
g(n) = Q(f(n)) (20)
%A@‘%ﬁﬁmﬁ,ﬁ L *ﬂ ng fﬁﬁ%x;‘tﬁﬁ;ﬁ‘ n= ngy,
\g(n)l = L|f(n)|
FAX A S AT LUERM F 45160, B TrER Q) —4HEF B 5o R
HIZ1TEFEIR O(n log n) B EBSEERA R, IR n B KEITE. AT, RAREH O
MOQBREMERA T, FAEKRE o T8 0(n log n) FiEAFFIEHEHRNE T AT
ek
BiE, INRHME BB AERNM MmA S REHR AT, KNI LER 0
"e.
g(n) = B(f(n))=gln) = 0(f(n)) M g(n) = Q(f(n)) (21)

3] &

1. [ HMOI | }i{gO(n'W)%ﬂ:ﬁ/A?
» 2. [MI0] EHEAAERBAR 0(f(n)) - 0(f(n)) =0,B.C.Dull 4EHT 4 AR
TSR, AR EM A, ARG S 247
3. [M15] HIB(n n+ v+ O(1/n)FTA(n+ 0(n)), LA O FFESRILRMESR,
b4 [ MI5] WR o> 0,1 REH n(Va - DEI—DEHERIFE 0(1/n®)H,
5. [M20] IR E R B B FAER n, f(n)H g(n)EBHIE, M 0(f(n) + g(n)) =
f(n) + 0(g(n))s GRF(10)1E L3 )
» 6. [ M20] FTHISIEREEIRAIE? “B F n=0(n),H2n=0(n), -, KA

i)kn = i}()(n) = 0(n?)”

= =1
7. [HM15) IEH  0R m RAEEBE, WX FEERH « B, REE M HH o < mom,
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8. L HM20] iEBH: Y n—> oo, (In n)™/n—>0.

9. [HM20) B FRrA BN m=0,e2" =14 0(2")
10. [ HM22] % In(1+ 0(2"))VEH T 8 9 BREE AT
p 11, [MI1] RPN 2SR (8 HE,

2. [mes) A% ] = (- 381G - 1) P - B3 VSR FAER
172

MA T oo fv n-l.- N .
n% kit [ 7 o ire TR
b 13. 1 MI0] EHIBRK: MBS f(n) = 0g(n))H, g(n) = 0(/(n))s

12,012 BEKFAR B8 T AR, B PR T 2 —
Rl BRI B, (BEIT I - BN RIE D — 8 A, T A SR T E S
TR A B S Bk B R IR LB — A F B [ Commentarii Academise Scientiarum
Petropolitanz 6 (1732),68 ~97.]

B2 BT K 0= 7, ] Ao dn 110 A MR B S0 R AT

S B R, BRI SR B S BT X TR AN B 28 - A B A5

B 12 — S — Ry
R ERL, AT E AL S
{x} = amod 1 = x |« (1)
AR T AT 8B % T 48

me 1 " 1 k+l J“l
. ({x} —E)f (x)dx =(x-k— 2)f(x) \ - . f(x)dx:
(2)

1 k+1
Lpthe w1 4 o) - [ o

(RS EBUMEEORTF 1< k < n, WHEAS5R 0P, RAITRAG
[l = Loprodr = D0+ 2 - g0 - [ f)d
1 1

Ik<n

P!
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F1¥F AABE

D8 = [ e - 3 () - f0) + B DS (Dds ()

Isk<n

Hoft B () RETR x - oo RHRASFAZMIRILFR,

R FATAREEHAT /3Ty, M A IR BMEIE AT HE— B #4T T o AT FE
ZHD BATFETHE—Ta%4 8, BNITR T L5 R R

2
eZ_I=BO+B|;<+§22TZ+---=ZB—“"k (4)
XAREREOE BAE) Z W R, B James Bernoulli (1A %% FI| ) 7E fth B9 Ars Con-
jectandi FEIAM, F 1713 FEEMBALEA L F. THR, RATER—BH, B4 i
H 4 i 56 2 1 (Takakazu Seki) ff A3, W REWIFEFEAA T 1TR EAH R L ELE K,
[ & W& M Collected Works (Osaka: 1974),39 ~ 42, |
rMNA

Bo=1’ Bl=__; B2: B3=0, B4=—-— (5)

MR APHHELZHNE. BT

z 2z _ze+1  zet+1
e-1727 217726721
MR KRINED
B;=Bs=B7=Bg="'=0 (6)

MRBATU & - 1 RFE XER (A WPHANEE AR RFNRE, KIE
"EAK

Z(Dm=m+ml (7)

(BRI 1) WA BB 2T

B,(x) = 2 ( L )B,,x’"'k (8)

k

MR m=1,0 B(x)=Byx+ B, =x - %,Xﬂﬁ?iﬁ%iﬁ(ﬂ*ﬂ?ﬁﬁ%gﬁiiﬁo s

m>1,H(7)EANTHE B,(1) = B, = B,(0);#|EFZ, B, (1 x ) FEBEUR » AAELE,
AARETERAS AL TFESF BT T HATH RSB 858 345K (8) 5k
o1&t
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B (x) = E ( :) (m - lc)B,\x"”]"1 =

k

m -1
mz( )B)\xm—l—k -

p k
mB,,_(x) 9)
E Y m=1 687, AT #4700 HR 20T

LB, (b (o)dr = oy Ban(0S ) = B0 (1)) -
mj:Bml({x%)f(m”)(x)dx
3 — SRRV LU SRR S S (3) T ELFLF 6) S BB 89— A

S Ak = ["fods = (00 = ) 4 T ) = D) 5 s

Isk<n

(- 1) B’"(f(’" V(n) = f (1)) + Ry, =
[+ 33 FHA00) - 9000) 4 Ry (10)
sk
B = 0B, (1D () (1)

%4 B, ({a)f™(x)/m! EHNEF, KK R, WHBRN, MHEEL L, 2 m 2ELE A
LAIERA

B, (1x})

m!

| Bl 4
S Thr < ann
(£ WCMath, §9.5.)F—FH ,BHENLEER £ () WEUER m B98I K, Hit
BAE n BE—14| R, | BEB/MAR BT HE mo
BRI m NEEE, REXTF L<a<n, [ ()" (2)>0,8— M4 6575

(12)

R = 07551 ’"*22),(1’('"”)(71) (1), 0<6<1 (13)

B ZE X EAEA T, REF X — M FHIER S, BN TRAEMFET, -3 F
BB T XA R B BE B HTE .
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BN AR AR B FELEETENF T L, HHE f(2) = /2, SR
() = (= 1)mmt /BT LRIE R (10)F

<1 B,
H,,_l=1nn+2f(—l)k‘l(#—l)+Rm (14)
k=1
RIEERATRSE
. <\ By Eoq
Y = 1Lm(H,;_1 - 1lnn) = 7(— )" + llmRmn (15)

=

=1

lim Ry = = | B (e D/ n 4575 55— BAEB A y SRR . BT DA
(14)A0(15) A 1 — 2, HHEF 30 TR RIELRO— A — B 0

k-1
nl—lnn+7+2(_l) B, JBm({x})dx:

m+!
n X

1nn+7+2,(_1)l‘]Bk O(Lm)

n

Lhom+ 1B m, 15

m _1)k-1
Hn_1=1nn+y+§%+o(#) (16)
HR, BER(13)EHRE/DNTHRIMFEL T, 0 - MERBERRAI1E (FhE
mE1/n)

B
H":Inn+7+%l—#n2+l2(l)n4—e, 0<(<6—7166 ﬁns
XAEER 1.2.7-(3), 5 FRM k EESHKRTEEEK(Y o HEHEMNT
(= D' *22(k! /o)), H X FAEATEZ B n B9, %30 (16) R AT BEBHEE S B— Ui
S TCFF A
FIRE BB T LABE PSR S A4S KA E . XIREATE f(x) =In x, FRZ
(10) =4 H

S5 - 1)+ Ry (17)
R ERARRE AT , FAT R AR FR

BA -1 k+1
2 iﬁk_)n + limR,,

lim(lnn!—nlnn+n—é*lnn)=1+

T<kSm

FRAE I IHEE MR s R HD . FRIGBINFH ISR
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B.(- 1!

Hffﬁ?3+0&5) (18)

lnn!=(n+%)1nn—n+o+ E

1<kSm

Rl , & m=5,RI1TAH

Inn! = (n+%)lnn—n+c+$—36(l)n3+0(”l—5)
PLFE BT LA 79 501 B Sfe
o n\" 1 1 1
n! = ¢ \/77,( e) exp(lzn ~ 3600 T O(nS))
FUA =2 WEBL(BRIMS) FRIFXANFeH, ERIRANER

" 1 | 139 571 1
-2k sl o)
" 2’”‘( e ) L+ 120 * 288n2 ~ 518400° ~ 2488320m¢ * O\ (19)

5 &

1. [ MI8) iEBA%A(T).

2. [HM20] M FAERFS B, TAMUL Tl 4= (4) 2 LA, %R (9) B %R (3)
B IR AX TSR (10) 8 ERETRE —FFIRLER,

3. [HM20] %4 C,, = (B,/m!)(f™V(n) = £~V (1) RIEBKHLARANA KA m A IEH
MR, (B S ()T 1Sa<n H—BENFSAERNY m=2k>00, | R | < | G| o B
B2 AR BT AR K T SRS

> 4. [HM20)(KFLA) % f(x) = xm B, fEOBEBT G404 0 0, BT AR B FO B FI 4, BRILR
PO R X TR

Sp(n) = >k

Osk<n
B— e, (ERMT m=1,2,3, 0 S, (n) IBFFSBUAS FIANKF N E o A A L&
BOOREH TSR 5 AXEESE S, (n)e T m=0,1 M2,BERNER, EEXTOsk
< n AR 1S k< n FLBATRAH BRALA R AR ELHTT LI 0 U 1 RBLA.)
5. [HM30] %%

nl = k(2" 4 0(%))

ﬁﬂwmsﬁﬂ%ELzyME%xmﬁh[&%Wan@k%ﬁ%ﬁﬁﬂﬁ
b 6. [HM30" IF B PO bt FAE BB n HLARSE «

T(x +1) = 2rrx(%)“(l+0(%)), x=a >0

(2 7 BRI AR A f(x) =In(x + o), FHBATE 1.2.5 /M TR AH T(x)AE Lo )
» 7. [HM32] 1'223 - " iR ME R 47
8. [M23” 3K In(an+ bn)! HWHHEIHREE 0(n H)MELHE, FATITEY c 2—1IE
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2
st () o () MR 0 (n DRI, BRI A L) = GE L)
FAMERE HROLE) = GEBID( + 0.

> 9. [025) WAFTRTHR (27 ) #47 0n =) MR 22 B0 M - () AL HRIE 1 (b)
BIE AR 1.2.6-47 X 1.2.11.1-(16)

*1.2.11.3 —EE0HTE  EANTHRRITEIIR LT S48 AR R
M, RS H e TR UE .

P(n)=1+n;1+n;22:21+...:i(n—k>2(!n—k)! )
0<n>=1+”;1+”;1”;2+"'=§<n+iw @
R(n):1+n+l+n+ln+2 Zl(n_,_k)| (3)

k=0

L KR EAREM, BREFR EHNRAR, EATERERIYEEEBE
RETHEET, P(n)H Q(n)ﬁﬁﬁmﬁﬁﬁﬁ,ﬁﬁ R(m)B—IIFH M. FEEY n
RRES, TR X =AML F S, RE R — NGRS 2 2 AR, wt
TRXLE R A I (LA R B B S0 R B AT 2 — L3 3 R B IR B 45 1
(FEAE T AT R B S (5] RE A A0 e W AP IR 2 BT, R PT REJB BT I 4 0, T 3R B %
ABTFEIX LE R RE AR % )

BICUWEE Q(n)F1 R(n)ZBIM— P EEKR .

n-1 n n+l

Q(n) + R(n) :':L_,}((l+ n+-..+m) _,_(r’:_! +#l)!+...)) -

n

n!ne (4)

n

R AKX EIREAT, 0! "/ 0" BRI TV 210, BT LR A5 Q(n)M R(n)H—N
BAREETYV nn/2,

NTE R BT, A5 BT e BIREAIER M, 8 F B AR A
=

n) n x n
f(x) = f0) + £ (0)x + -+ + %))i + J.O ,ﬁf("*”(x - t)dt (5)

BENLEP R H - ERH R, BHHRAR T WD LK.
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Y(a,x) = Jxe_Lta_ldt (6)

o

BAMERE a <0, H1J81 1.2.5-20,FATH v(a, ») =T(a) ; EREBRAE N LM
HRHC IR . EAWNERNET « FRFAZEIRT (SN 2 1 3).

x_a xa+1 x (_ l)kxk+a
va,x) = a “a+1"7 2‘(a+2) Z’k‘(k+a> ™)
. x_a xa+l xa+2 k+a
red) = T D e s DasD = Dalas Dola s P
(8)
HE AKX, RIVELS R(n) BB ER:
Rny < 2L ) o

XN EREA BB R E AR AR RER, AR v(n, n) i v(n,») =
T(n) = (n- DW—EI, M nte"/n" ZF(4)PRIE,

FRRIREE RIS v(n,n)/(n - D BT, RNBAEEHES v BEMN
x ARKREF y(x+ 1,2+ y)/T(x + DEEME. XBEXANTELSEREER, K
BB E AT BT AT 9= o

HE X, RITE
Y(x +1,x +y) 1 Y xy.
T(x+1) ~I(x+ I)Jo erdr =
1 o i 1 x+y i
1_7I‘(x+l)j,e tdt+——F(x+1)J‘, e ‘t*dt  (10)
iERATE
Il = J‘we—tt‘vdt
I, = Jﬂye“ﬁdt
FEMRKE BN,

*F 1 e E R B E = x (14 w), RATIE 1, BN 0 BT 4
—HFE R rv=u-n(l+u),dv=1-1/(1+w))du, IFEHEEEN,FHRH» Bu
A — ™ LR R
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I, = e""x"J‘ xe (1 + uw)*du = e"‘x"J‘ xe (1 + -llz)dv (11)

o

GBI FHATHLL o B—DRBEORAE 1+ 1/, WAVE

v = %Lﬁ —%u3+%u4—%u5 + = (u22)(1 —%u +%u2—%u3 + )

B w="v20, BLENE

w=u(l - %u + %uz - %u3 g2
1 7 73 1331
?uz + %u3 - gou“ + mlﬁ + 0(u®)
(XA AT LB — I EREFE] L, 7 4.7 TR SIS LI EE R AR S B RO
B URERU TR ENEEEREBERENA RO ) AR T LIE o 1E4
KT w WRFEORK

u —

_ 1o, 1 4 1 4 1 5 6
wo=w 3w+ gew = 5ow’ 4 aonw + 0(w®)
1 _ 1 1 1 2 5 1 3 4y _
Loy = ey =3+ 3%~ 135+ e + 0(wh) = (12)
1 n, 2 V2n 4 V2 sp 2
B3Rt st tant v 000

FERTAEXEARF, 0 FESEME 2/ N BZEE, BIREXN T4 /NIIERL r,
lul<sr,lolsr|lwl|l<sr SREEBHFHG? XNTF 00 < o, HAUIR
SF| o] <r, BERNDPET o X1+ 1/u RN YEERN, EM,%
R0 B o WA HEILF 2K T BT RRE, FL b, 5t

FEMBEEL r>0 ZXFTFRRH «, BATE (SN 4)
| e+ Lydo = 0(em) (13)

AV ERII 0 (5~ ™) A1k B — 3 U ER , B A X T IE r fMim, 0((1/
e ) 0(x ™) B/MEE S FAEMBEEMIESN r, NFEMN 0 Bl r #1785, B
IIRATE r B8N, (18 LA TR A R RBERMERE R 2 EHA (S %R
1210 1-(1D) A 1.2, 11.3-(13) ),

M

J:xe"x”v“dv = ij:e“’q"dq = %F(a +1), Fa>-1" (14)
FHGET ERE (12) AR (1) M, R/515

o [ on 2 V2n L 4 Y 2n ap -2
I, = e x(,\/;x 3 g - 3Rt g ¥ + 0(x7%)) (15)
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sh I 84 RS I PR = w4+ 2 IR
I = e_"x"jye_“(l + l)"du (16)
0 x

BAMT O<u<y FIKHY «,

LL3

2

—-u _ RIAY: _ _ u — - u —_— -3 =

e _(1+x) = exp( u+x1n(1+x)) = exp( o +3x2+0(x ) =
W oowt W 3
1—2x+8x2+3x3+0(x )

B Rk 15
3 4 5
L = e " (y - %x“ + ({—2 + ﬁ))x’z + 0(x7%)) (17)

55, BI04 (10) R ER 1/T(x + DEFZEXRAS) MO BRI R e
/T (x + 1), BRI ST 1.2.11.2-6 EXT TN RECR EFHR) , BATA

3
e Fat e-1/12x+0(x )

D(x+1) = /2nx

1 _in 1 _322 1 Y -
x - x + % + 0(x77%) (18)
Vv 2 12 vV 2% 288 v 2w

AR KEL %R (10),(15), A8 FE—E/ =&
T A X FRA x HFAEERNy,
3
y(xplelxl-‘)- y) _ % . (y\;;nﬂ)x_m . ﬁt(% _ ixz _ yg)x-a/z + 0]
(19)
FRA TR (e PR (4 75 9 2% B AT L 0] Bl O T AR AT XA (AT B o« AR B
WAL LR (4)F(9), EH A AT HRMSEH R(n)A Q(n) ML LUE, HEA]
KA M E R 2R B AR, IR TRNEER P(n) , WM T EMPEKRH
MARR T, BAE

n n—k n
P(n) = an—,’“ = {f_,“ D0 ke E(1 4 Elk + 0(k™)) (20)
k=0 . k=0
PR T 183 P(n)BME, RABFSIE I
ikn+l/2e—k
k=0

A,
2 f(x) = 2"+ %e™ *FF R ABACR A A

Z kn+1/Ze—k — Joxn+l/2e—xdx + %n"“/ze‘" + 2_1471"_1/26—" - R (21)
k=0
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XRF(S NI S) B — MR R= 0(n"e™ ") ;T HE FRAIZ—DA
TR RE, RAHE

Z %6 F — y(n + %,n) + %n“me"" + 0(n"e™™) (22)
k=0
755 (20) B SR X T 5 A

n
Eku_x/ze_k - E k(n—l)+l/2e—k + ntV2en
k=0

Bt X AT LB R (22) B,
BRI * O REHARTRIUEE P(n), 0(n)Fl R(n)HIE MIE,
TR R ERESME ., X B S, RTEEHEE AR R
(n+a)™? = wPe(1+ a(B- L)L 4+ 0(n) (23)
HCEBZE I 6 At (21) BT AU R P(n) BTS00 S T e )
B 14 PSR B R 2 B AR AT LS B3 — 5 RO,
FAT S B B 1 B T AR T 24

T 2 11 e 4 71 e _
P(n) =l 5 =3+ 24N 25 * T35 ~ 11528 2,0 * OCr7) (24)

o Jmxn 1 1 /x4 1 |/ m -2
Qr) =l 5 =3 + 13V 20 ~ 135 + 2888 22 * 0077 (25)

1 1 4 1
R(n) =~/“—2" -1 +1—2~/§ + T3s7 * g8 2%3 + 0(n™?) (26)

X B BT 8 RAEE A FF R R EE T R BB MOTIR . P(n) MBI
3k —TIv ©n /22 B H.B. Demuth £5 H, #9 [ §r38E 48 K218 1830 (1956 4 10 A ), 67
~68]0 FIFIX—%58 % F n<2000 8 P(n) WEERE, A R—NMFHITER E
EF 93 EHTTEBMEI P(n) ~vV7n/2 -0.6667 +0.515// n, BREN
0.6667 LR b & 2/3 —N R, T 0. 575 B EF SR ¥ =0. 57721 I — DI
(A ARERMIR?), MIGEATHEE RN, A ELT P(n) EFMETT, TR

VIBEST o EFA—MRMO0.575 TR ¥ MRy 5 ~0.5744 X AEEIE A
TESE T IS GES T SRt

ZWTF Q(n)F R(n)WEHEMEM AR E B ABMENE B ¥ ¥ XK S. Ra-
manujan #5E o fl17E). Indian Math. Soc. 3 (1911),128; 4 (1912),151 ~ 152 LK T

fiitnt e /2n" = QUn) MO B, 15X T34 LRI B o, 4 th 9 A 0 +

Ao o SEen e MK SR (25). MR R E AR
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FEBBEMRE, N TS L, 88 =+ o V22, FIBEHRREE X HEN
cij: exp( - u?)x~*2du I Z N, B0 L2 %, BRY a>08f, av(a,x)

=x%e "+ y(a+1,2);80(8). T2 FHIMANR Q(n)BELIH— A Z B R
FE, ERIFREFEEA T, RIVTANES  RESLEME KL, ARERR A
#o TRH R. Furch 25 8 [Zeitschiift fiir Physik 112 (1939),92 ~ 95], fs F E R XH{#18 v
(x+1,x+9)=T(x+1)2 8 y HEXEB, FT2HMIDERAEIEMERERE F.G.
Tricomi 1) B & 28 & 915 7 [Math. Zeitschrift 53 (1950), 136 ~ 1481, 5% WL N. M.
Temme, Math. Comp. 29 (1975),1109 ~ 1114; SIAM J. Math. Anal. 10 (1979),757 ~ 766, 1E
AMM 75 (1968),1019 ~ 1021 £ ,H.W.Gould 5|} T3 Q(n) A THEMTAISH C#K.

XF P(n), Q(n)F R(n)B9WE REHHE T UUE AW S AR R R H AR
FETFE-TEBRNCEFERARN TR Ehet,wem LIFEHAI 8 14
RFAEFTH =AML 7 5.1.4 71 5.2.2 /AINFTEX X Lo 4 R — B 580, 3042
FEoRHER B RE KT .

KT —FHINE, B MBAEE P E % N.G. de Bruijn E/"J{if/FAsymptotic Methods in
Analysis ( Amsterdam: North-Holland, 1961)., A& WL A. M. Odlyzko AT 5 # 38 i A9 7R
[Handbook of Combinatorics 2 (MIT Press, 1995),1063 ~ 12291, E B & T 65 M HH A FF
MARBEMSH R

3 &

1.[HM20] Ba%f n BYITENEIER SR (5),
2.[HM20] A% (6)KBER(D).
3.0Mm207 HEHFX(DHHEFLEX(B).
» 4. [ HMI0] IEB%E(13),
S.[HM24] RIERERRQDFH R E 0(n"e™ "),
» 6. [ HM20] iEBSER(23),
» 7.[HM30; TEITIL L B, HA1L A% R

J;e'“(l + %)"du
My REENF « R, REH

J‘: e (1 + ?u)‘du
BB 0(x ") B AYEHERIA
8. [HM30, TNRY x> HMO<r<18F f(x) = 0(x"),EM, MR m=(s+2r)/(1=-r)", M

f(x) u U, J‘f(.\') - u2 LJ (_ lzm—lu’m .
Jo e (1 + x)du: . exp( 2 +3x2—— + ] Ydu + O(x™*)

[X45FBIEA T B Tricomi 28 A9 — AR IR f(x) = oW x),

f(x) P )/ 2x
Jo e (1 + ?u)"du = 2xJ

\ e"zdt + 0(1) |
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> 9. [HM36] X TFRKA x,v(x+ 1, px)/T(x+ DAEEMERM 47 (XB p ALEH, BME
p <O, RIMEE » B—TBEMEEN TR, s CEPREXH)ESEHT 0 HTZ AT,k
BEHE R I E LTI,
10. [HM34) ZEE—BMBEET, B p»# 1, KRB TEEH y,v(x+ 1, px+ py/(p-1)) -
¥(x + 1, px) TR RIT , SR B F0 b — R A 15 2 &0 AR R 93 .
> 11 [ M35 ] iERATEL T #E— NS« RWET B Q(n)F R(n):

B n -1 n-1ln-2,
Q.(n) =1+ e S, P

R_,((n)=1+ x + n x2+...
n+1 n+ln+2
BT R HURITIER 24 x| BT AR,
12, HM2O] WERS 5 (BT 1.2.10 /NI SRR A0 B | e o AT LB R
5 S MEEBRM— DRI K a,b 6y (OEU8 bY(a,y) HF| e e .
13. [ HM42 (S Ramanujan) i R(n) - Q(n) = 5 +8/(135(n + 6(n)), B2 <0(n)<

S EBETERBEMLR R(n+ D)= Q(n+1) < R(n) - Q(n).)

» 14. [ HM39](N.G.de Bruijn) AfAHY BB RRIT FEEHN o, Y n—> oo BF Sp_ 1+ e "HIHTE
BF.
a) Y n— k0B L, IEHAEHMET
n”*"e'"ELOe’kz/z"f(k,n)
Hep

3 4
Sfk,n) = (1 - %)“exp(— 3an - 4k_nJ - )
b) IEPAXT TR m=0H > 0.8 f(k, n)TTAB K

A L
ZJ CU_k2|+;n—L—; + 0(n(m+l)(—l/2+3<)),;‘é:0$ k< 172+

BTt o
0) 1B b)BI—HEiE  IERTX F A 650,

Ze""2/2“f(k’ n) = z cijn“‘fEk2i+Je-k2/’2't + 0(n~"72%9)

k=0 0gi<jsm k=20

(BRI < k< o BRE THAS , WHE 0(n~"). ]
&) FEFRXTEER 120, ,50Ke™ /2 HWHE B TF ] f B RSK FA R BF),
o) HHESE

Dl prraek o n"*“e‘"C\/% - % —a+ (1—12 + %a + %oﬁ)a/ 2171 +0(n™Y)

k=0

STFAE I H B - E AR AT 0(n= 1),
15. [ HM20] #EFA T AR5 Q(n)E X!

jw(l + )" emids
0 n
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16. [ M24 ] TEFHESS, % 0> 00,
S H{pEemw = (0=t

17. L HM29 ] (K. W Miller) SFFk{EZRIA T IEEE DYNREL, IE] R(n) RABSS T Q(n)AY
R, ERR P(n)XFREY

( - D!
S(n) =14+ n n_ n+l | _2 n+ k-1

n+lTn+2n+27 (n=1n+ k)*

k=0

B BRI R 01 7

18. [ 25 ] TERAHETF Q AT LM R I ABETAL( )W b= 4702( 1) e+
D¥(n - k)" %

19. [ HMS0] (Watson 312 ) SESIXTFAA KK n, MR C, = | e f(a)d 1745, MLELXSF
0<x<r R flx) = 0(x), K r > 0fa >-1,I C, = O(n"'"),

> 20. [HM0] [EAIZE(12)F—H u =+ 5 0t + 3w’ - gpout + -+ = SF. ot RITE

=<u_%w+%w-§—5~»m%%ﬁﬁmoﬁ%ﬁ$%ﬁm>

Q(n) +1 = Ekc,,r(m)(—)‘ M2 0(n-"?)
[#25% : [i F§ Watson 5|3 F 35 15 E@TE#JQOJ

I feel as if I should succeed in doing something in mathematics,
although I cannot see why it is so very important.

REBT BN L ER4L EE,

18 3 01 B B BF LA BTE

—Helen Keller (1898)
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1.3 MIX

BHBRELE ST EFES A—MITENMNEYEES .. RITTAMTT
AR VI — & BHWAITEN ., MIX BT RIFERTS,E 20 42 60 FEAF
70 ERKILE R EHHEIEHIEEHEEG . RITEE vIx & 51782 B HRE 77, L
BT RESHEEHATUSHAENER, AT X EBhE e, FEURERES
=28

FEEE TR EEI X /N, HAEABHFZISE8E vIxiEE B 5.
ST — MRS UM REAMBN X AEE B2 RN E—TEHZA L
ANHAREHYLEES R ERF, IFEAEFEHE! FUTITENA R (UL — B B R K
BPMAKESESMEETEEREL—MILBES, MIx CHE TR RERER
BT B LA AR Le B ) B 05 T, (R 15 B M RFIE v] MR A 5 g 2R A% .

RO AR WX TITEE B+ 5 BRI B, 7 #09 T—RRA o, MIx
K8t 100, B 2000 BOBFOLBE B (5. T WL - £ BB BORE T S R BByt
BL(RISC), EHUFK 64 (T49Ft 7 H A EH, CH5 1 urx BREIT, A EHAMT
E 20 1120 90 4 i ST ECH L BY AT LE T WL

LA P BRI ML S 1T LT ICETIEL, 2 THRHR I KA Bt
FIAEHG LAE, BT, (2 A A T 2 2040 Mrx 55Ky — B2 L4 —— T
U348 R L1 T 659 LN T 5 B TG 19 % RO B

1.3.1 MIX Bk

MIX iR EE— & Z AR MM AY (polyunsaturated ) TTE ML . BT K BEAIPLE,
EE- MR EE—I1009. XA SHERITE 16 MIEEEMNTF Mx 9 (ENRARE
By AR ALl MIx) SR ML, R fE LRI AT BRI S AEF 515K /9.

L (360 + 650 + 709 + 7070 + U3 + SS80 + 1107 + 1604 + G20 + B220 + S2000 + 920 +
601 + HRO0 + PDP -4 + 11)/16] = 1009 (1)

g R AP SHF I E A B N —MIX .

MIX A — AR B, B e Bt BE R B 8, LR 89 MIx YRR A
WA SE T HY T BT IE 7 LA 2 IE 72 LA+ H IR XS — B PLas # T Fit. B
A MIx B A B R RFERME S, AT Lk & - Fh I RURO LA BT (A, 1T EL AR 7T LA
FEE—FAERIRNLEE FRE S MR vIx, THRT THEHHEALAEF R AT DL MIx
BB I, TR T T R R AT LUE Mrx BB RUE T R EY . SR B A

* TEB DEFES M % 1000, 1X K 9, —iFETE
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) S ERAFLFF 53T RERE AR mIx ARG ZHERIRI TR AL,

F OFEEMEABMEFT. ENMFTEERAZHENER A ELFREERR
ZE/b 64 NARFRIE, BIRUE, BRATEE,0 5 63 Z A M E (6135 0 F1 63 7E M) #R AT
BEE—-NFETH. HRENFTESEH 100 MARNE, £—G dEH§HEN
FL,—AFEHRMLT R S AR E—-aTHERITEN L SR
AR T HEFE

P MIRIEERIEWETFMNIZEE R, — M FWHEAENEASGEL 4 1. IRK
B RS 80, ATEFZ R BR MNP FTREKEE, REXN T —6 FitHlit
BYRR—NF W WHMEY T LU Mix G EAEEN 2 E#H TE, e —NFT
BEL, RETHREEKBETFEFY RIWESF AXFENTHRABHBENET 2
MR NAENAENEFEN THEZET RSB AN ERERNATLRER. #%
BT ARAIN H A, A TH LB, 35— & T #EHIHH RV T R FxX- -5
HEITEYATRF R, HFEREEANESR.

B FEABRY T BT L %A% 0 2] 4 095,

=AML F AT LR AE 0 B 262 143

P9/ AE SR 35 ] LAR AL 0 B 16 777 215.

FAAEERE) T A LAFR AR 0 B 1 073 741 823,

— BN FHANFTA- - FEHE. 5 R A AP RERI(E, B + F

FES vIxPHBEIONFER(BIE 13):

ATHHENE)HENTFE TH— S HM.

X A8 (U 70) &l th By A F W - - N5 H A

1 /28 (A B85 11, 12,13, 14,15 1 16 RE AN FHM—I5

I HEHR BRI WEF T FN, ENFSER +.

BATEFERBFROAB " FARR — D MIx FFR. FHI A" FFEH
A",

AFEHRAFSAR SN REATEAZEMN TRIBORIE, XHFEFERE AL
WHY TS, TR A MREEE, B TR — A TR SRR B AN, 3R RR TR
ATAEBENEE . T FELS I, 02,103, 04, 05 51 06 B A Fit8omisie e Ea
WAL, | A FRERRERENN BB IREZ NS Mttt AT EEEF
TR AR SCBE B (5 T

BT EMFASRIN 88

< BI97S EEFLE,“FH"- -WUOEAREREE AN TEMNWTT, EREB IR 0 Bl 255, AL
HAYFNHRERES I SN TFEELR BT ux HERWFTIE X TFRANEFT, 4K
7R MIX BEBE TR R E N, RITEBERLEZABRLNS T ITEAIFE TERERELNE
. BE
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1.3 MIX

HHFE#R" . AFMFERERE—MTEVFPHESHILFEER, ENTAL:R)XK
FR,EF LEFEREAMNEREST R EFBRAANRS , FREANE 747

(0:0),fUEMFS5 L.

(0:2) , RSN AL B AFAT .

(0:5) 8N F, X BB E N FERUWH

(1:5) B TSI BAF,

(4:4) (LELBWAFET,

(4:5) , N BRICARFEN .

FEWAMARMEE SRR MRS AR, £HR RS540, &8 T LIS
W, BNFEME(L:R)FEYLES AL £ B4 8L + R K F A i BEX AR
BEH MK —TFTF,

EOMR R BN TR,
] 0 1 2 3 4 5

(3)

J_rAA\I]F‘C

BAENKHFN C,RIERPITH R ARIER RS, #i0,C=8 #58#R1E Lpa,
Biess A A BFERS,

FETREN FREBMEE., TEFE2-MFERIEM(L:R) =8L+R; #il4n, 10
RC=8MF=11,MXMER“ LI FEEAAFHFS . BN FHHTHEER
B Blan, ST FRAR S F REXMNEASBHEERS .

TRAMERIRD + AA Bt (EBEMS BN —F0 ) FREEA ML
JG, R R B, B ARG MA AL, R 1=0,Mhk + AA RERIMBHER,
W IR EE A6 ZRIM— 5 i, T EELIMIES WRIEZAT, BaL &8 L NS
BREINE £ AA £ SR AEMIE, XTRILIRESMES LEE, RITE
FRAFE MRERERENEIHEL A B bIE, (RN A FR A + AA
MIF=A R ERFE TR TH— MR, MPERTE XH,)

BEREBHRST MEBIE—NNFEET, ERRP NERET M NFCLE" LR
ARG E R, RAVBE, A 4000 MHFERTT, HESHM 0 B 3999; BB MR
TCERF WA R Rk, W FMENE-INAFETHNE—-TES, RITLAE
0<M<3999, T HAEMEMR T, 11445 cONTENTS (M) K FRIENTELLE M BT
{Ho

FEREES MM BB EL FATRERN, BE—1E4SIEM
el — RN A b X MREEEE MRS,

BS HITUSFEZEATRITEES  RITEERICS
OP ADDRESS, I(F) (4)

FKFBREMF RN —FKES, XE op BXITTESHRIEB(CHY) A EH— NS
4 ; ADDRESS £& + AA #8411 F 435I R R 1 FBM F 7B,
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AR URFE, WS T A, AR F RN T X AT E B BRAEAT B &9 F 4R, )
(E)BARE. X TILFHRAERERNESH FHRR0:5), RRENTF, MR-
AR FRE®RHEO, M HIHE %R AR SRR X — D s g 3R &

Blanze A— 5B R A o 8998 2 i Loa, B RIRIES R 8, HATA

Yy R R KPR B A
LDA 2000,2(0:3) + : 20:00 2|3 | 8
LDA 2000,2(1:3) +; 20;00 2|11 8 (5)
LDA 2000(1:3) o 20|oo 0|11 8
LDA 2000 +: 20Ioo 0|5 |8
1
|

LDA -2000,4 - 2000 4|58

+A“Dpa 2000,2(0:3)" ] LUEVE“LABATE 2000 HE 2, B 0 E3 FERHWABTEA A
H

RHTRAR—ND MIX FRBEEOAE, RITE B EFERR LA FTELS, E
BHEF

i T
* 2OPO 21318

50+ 2000 USRS ARSB F IR SR 5 79 (1D SEPR A AR 795 (2:2) IS8
PR A K BEE vIx HHE VAR R MR, B 579 RN AT ZRR . fEA% T MIx 7/
X MEE HiEE— LR, ER

- 10000 3000

FARERANFER—AF, & 10000 8 3 F3 IS B 7 B & 3000 BPIF T F
Bto HE—AFoR—MU EFERN, IR EREHE R,

BRESHAN LEAEGIZENER, EEXMTHMESHENTHE MF
FCHET Lo BAETRATHE E SR F B8 L 893

RNBRIEH

* LDA(EA A),C=8;F=FE,

CONTENTS(M) #9118 & BB Firds A LIRS,

Xt F— R0 F BB A — N AR TR R AE, MR S W AT B — 5
MEAZ, EWBECERBIFES + . YEHEAN, INFREINFFERHEILE
5o

BlF R FREFMFEBAO0:S), BT M PREERTEEEHB A,
ISR FR2(1:5), W CONTENTS (M) 4 XHEE R ESHEAR A, MR MBE -1
A BINR FR0:2), W + AA"FE B AR
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1.3 MIX

I+
(@]
(@]
(e)
by
by

BRI $.7T 2000 L& F
L— 8:0 3154 (6)
T M A 25 R AR > FER B AT B LTRSS R -

8% PATZ G A IR
LDA 2000 - 8:0 3154
LDA 2000(1:5) + 8IO 31514
LDA 2000(3:5) +10]0|3]5]4
LDA 2000(0:3) -lo]o 80 3
LDA 2000(4:4) +]0]0]0]0]S
LDA 2000(0:0) -lojojo|o]o
LDA 2000(1:1) +]0]0|0]|0]?

(B —"MFH I REBBER, BAFETRK/DEATZER,)

e IDX(ZEEA X), C=15;F=FE,

BT HEANRE X TAR A Z5h, X154 Loa [,

* LDi(FEA i)s C=8+i,F=F&,

BRT B ARIR L TR 1A Z5h, i XAHE4 1 Lo M 6], — DAL A7 LA
PN FW(MARELMN)M—1 5 BRREFET 1,2,3 80, WREMNEREEFN
1,2,3 79 0 ZAMHAEAT{E , W LD 38 T0E o

HIBERSHRHAT, V" RE—-NDBH, 1<i<6,HM,Di REASNTAFEMTE
4.1LD1,LD2,**,LD6,

o LDAN(IEFRI%E A A), C=16;F =B,

o LDXN(EFR A A X), C=23;F=FE,

« LDIN(HEAEEA i), C=16+ i;F=FE,

% A8 B9 £F B 3 36 A Z 40, X\ A48 443 3 F1 LDa, LDX, LDi AH [,

FAERIER

e STA(FEF A)s C=24;F=FE,

rA NBER—EB U B F FTHfE A CONTENTS(M) I H M F B, CONTENTS(M) K
HARE AR,

X F—N A EERE, FBR FAMEAREHERWE L FERPWFETRRENGTFES
HINER B, T B A0 DB AR LU A E] cCONTENTS(M) E Y 7B H, SN
T BREFERFEREN—5T. FRBHABARZZN,
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£1%F AAMac

15 ARIZ B IT 2000 &

MmEfFes A Y
+ | 617|890

.
4 AT Z S5 BT 2000 KA
STA 2000 + 617 8|90
STA 2000(i:5) - 6718190
STA 2000(5:5) -l 2]l2 3140
STA 2000(2:2) ~11]/0/3]4]|S5
STA 2000(2:3) -11]9]0}|4/|s
STA 2000(0:1) + 0|2 3|4]5

* STX(fF X)o C=31;F=FE,

FRETFFIR oX TR A Z 46, F1 STA - -KE,

*STi(ff i)o C=24+ i;F=FE&,

BRETAFAE R ol TR A 240, F sTa —#F, — B FHERWFET 1,2,3 %
0; AL ol &

W
3
=

e

iiOOOmn

AR
* STI(FE 1)o C=32;F=FE,
BRETFERRZ o T A HFFS B8 + 46, 1 sTi MR,
XfF STT,F BYIE & FEBIGAE (0:2) AL (0:5), X BRH,FHHN sTa L&
X -2k HE 4 B =7 B SRR
¢ STZ(FFE), C=33;F=FK.
BRETERBIEZZ AN, A sTA —FE . 5 2, CONTENTS(M) K38 & TR E

BREERF MWk, mk, ®k, BREsE , B afrEFRER, “(0:6)"WFER
BRABTRA-TBEE"BES L 42%), BRI T X BEE HWEFHED
X4, RN FEE B R L TBEMNE R,

B F - A ARERN FERIERE(0:5), HAMFEMRIMFZE Loa hIRRELLIE,
WATREE AT VRAR coNTENTS(M)FFERIF B Hl, E#/ERBE Loa, Ml v £
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1.3 MIX

KRNFFE APNAE,

» ADD(MMER). C=1;F=FE.

VEME A B, MR T A ARRERAEUERK, W EE B K, 78 A P
B REMENAE, AR -1 ERANEFTEE ALDNE —ANFER. (BN
BMHIFRMREARE ) MRERAE, N A 555 AE,

B F LA PR F I B F A A WENFTHZH.

STA 2000

LDA 2000(5:5)

ADD 2000(4:4)

ADD 2000(3:3)

ADD 2000(2:2)

ADD 2000(1:1)
XA B Y AR N

R MIX RN DRI R ETAEREN vDOTEN AR, X2HT
FH AN ERESLRE. HATHRETINRERT 1073741823 G B ESH M. K
BTFWHRN SERMBEBTIANFITHNASER A ZERSL , NEFT R/
A, AMIMBEES HIE B #h T /e 44 B R R AR ENEIT K,

* SUB(Hiik). C=2;F=FE.
M A E VEIE, (5T 2aopELL - VBN V)
o MUL(JE¥E), C=3;F=FE.

10 N FHRIRAA, VIR L A, BT IESS AR X BESRIME, vAF1 X WS EEE

AT EAFS (BN, G0 R vV # eA (IR S AR A + IR ENTARRIN - ).
e DIV(#E), C=4;F=FE,

1B A B X BIEER L A IS NFAFSH 10 DFTTHE AX BRZ AV FIE, W0
RV=0BWREFANEELZTENFY(XETEE Al 2|V, BHUSHENER
EHHF AR AMXHEBREIT A, HBUIEE LAV JHET A FHiERE
+ (| AX | mod [ VOB T X F. Z2E ANFSEROAEMES (BIE, WK VA A
HIAS AR A + , R ENAENR - ). Za XS 2R A /5.

EARZBANE T EREHFEOT, AAREE S BN AF TN vuIx Fi#1T,
BN AR A A FE, R, MR EENE, IE T AR T MIx Fif
TEARE. FHOF FHATR. (METL—8,? RR—1RANE,)

—T

+ | 1234 | 1 150 HATHIH rA
+| 100 |5 50 BT 1000
ADD 1000 + | 1334 | 6| 200 PATIEH rA
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SUB 1000

MUL 1000

MUL 1000(1:1)

MUL 1000

DIV 1000

DIV 1000

128 -

12:34 O‘O 9
20:00 1:50 0
7%6 14:19 ?
11,1711
1111111
011|234
S|4 13121

| li2
2072|772
. . . 'O
N
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21010010
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810000
.
N
DN
BN
I
R
12I35 01311
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0 17 717
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PATHIAY A
H5T 1000
HATIE I A

AT rA
FAIT 1000

PATIEY rA
WATIE ) X

PATRIHY A
FIT 1000

PATIERY rA
PATIE Y X

PATHTAY 1A
BATT 1000

WITIEH A
PATIEH X

PATHIAY rA
PATHI X
BIT 1000

PATIE Y rA
PATIR 9 X

PUTHIEY rA
PATHTAY X
BT 1000

PATIEHY A
PATIE I X



1.3 MIX

G| T2 Lk — A B & 1, Bl B & 14 NERM R LA SE & ERT
MR IR L L)

MoHH SR IE RS 75 T ORMER, (RT AR HEAY) “Huht "M BAE— A5 8
B, TAYE IR R — A ERIT i it

» ENTA (A A), C=48;F=2,

HEMEA AR, IMHESHTFALE MBHERFSWEN - NEFIT
“1pa”, ISR M =0, ARLHFS,

B F . “ENTA 0”48 A B A 0, FH 4 + /55 . “ENTA 0,118 rA B AUE I FF 4 1
METRYNZS B - 0 BEAEAK + 0o “ENTA - 0,17 FIRX AL H + 0 BB, - 0o

o ENTX (A X)o C=55;F=2,

o ENTi (GFA i)o C=48+ i;F=2.

1 ENTA 258, (B 3E AARRL B B 788

o ENNA (BEAAT A), C=48;F=3,

« ENNX (#FAFRY X), C=55;F=3,

« ENNi (BEATUAEY i) C=48+i3F=3¢

W7 % AKE R 9445 4 F ENTA, ENTX JX ENT FHTH

B F “ENN3 0,3” LA ri3 A9 (E LR 3, R - O POFREE N - 0o

o INCA (AH{H ), C=48;F=0.

B MINE A P XA SESHFAEE M BEN—RNEFEFHIT A0D". ATHE
RS Y H AL FE L an#E ADD

) F ;. “nCa 1E rA BN 1,

» INCX (X 3{H). C=55;F=0o

OB MINE] X P, IS, WX A B E % M T apD, R X RAE
A, X—FES N PR A LTI,

o INCi (i 3{H), C=48+i;F=0;

HEMINE i . - - RREHIRE R M+ o REERABAFY L UAES
B RTTE Lo

« DECA (AJH{H). C=48;F=1,

* DECX (X JH{H), C=55;F=1,

e DEC: (i J{H), C=48+ i;F=1

ONZAE A48 HIF INCA, INCK BA R Inci AR, REMFEHFBE MTAEN E

MO
FEERVERD C X ENTA, ENNA, INCA UK DECA & —HRERY; [ F FERORX - &
RNE R ERE.

HBRIES  MIX B HLBIRIER B R LB — N FES TR EMAE R —ME.
HEREERWERS/NT, EFRATFAFLITHE, RIE LR R E M LESS, B-
QUAL B{ GREATER, MMIEH TIEME,
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o CMPA (LA A), C=56;F= FE.

rA HIAFE F B[R] CONTENTS(M) A8 Rl F B (I EF T, IR FFEABRERS
AL, IPIASF B RGN AR AE R B B L P EIEF S5 HE EBAEN. (K F2E(0:0)
i EESIMESE FINEFETES,)

o CMPX (LB X)), C=63;F =B,

EBIF cvpa,

o CMPi (HEEK i) C=56+ i;F=FE,

KT cvpa, EHEH , BHEFAFSNTFT 1,2 M3 W EEE, (R, R F=
(1:2), 45 R AT B2 GREATER, )

HRBRIBER @BFEESHEMFRITH; RS Z, EHIT P RIS HPIITE G
EPITHIDBEF RERICP+ | FHEMNES, HEAET M EE HBLSATFX—
IR W, MR — MBI R B ] F AR T 1589k (BD, 1R 3%
IIAER, TP EHEPRITHRE S, R MRFE B Haaf uﬁ%“ﬁq"%
SR ERBHERY S — LM FEUERERTFEROMNE. 841K
HIEM T — AR Tt , ] FE8siied 2, RAERBIRIESRR osg, A ] FHF8E
AL R TR,

s gMp (¥4¥), C=39;F=0,

&R, F—&1E0W B THIT M

¢ JSJ (B REFIRE), C=39;F=1.

BRT o INAEAZEZ SN, A gve 8 [E .

* JOV (Wi HiRFERE) . C=39;F =2,

IR B FFRFEA, NIBE B MHER—NER (), BT AEBEA LS,

* JNOV (Tl it #8 ), C=39;F=3,

AN R E L, W B — 588, BN ERE L,

* JL,JE,JG,JGE,JNE, JLECN F##  H SRR, RTER, RTETER . A
TRERTE RS NS TR, C=39;4r 5 F=4,5,6,7,8,9,

SR L BCHE 7R 28 U B BT TS B B9 AR, RS . 40, A0SR ELERFE R A8 £ LESS
5%, GREATER M| INE #5755 . X 448 & AN U LE B R /R SR YR E o

* JAN,JAZ,JAP,JANN, JANZ,JANP (A N, A HERER, A HIEREE,
AERBIER A EFNERE, AJEIERER), C=40;454 F=0,1,2,3,4,5,

ME A WAL ITARRE WER- -7 B, BT 2BHTEARE, “E"E
BREKX TEREEE),“JEIE" MR, RIE LR .

* JXN,JXZ,JXP,JXNN, JXNZ, JXNP (X N BtEER X AFERER X HIERER,
X RHAE AT R, X B EERFER, X HIEERER), C=47;777I# ¥=0,1,2,3,4,5,

* JiN,JiZ,JiP,JiNN,JiNZ,JiNP (i N RS, HERERE, i HIEMFER,
HAEFETEERS i HAETR AL, HAEERTER), C=40+ ;573 F=0,1,2,3,4,5,
IX G 2 TR T oA AH LY AR E
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1.3 MIX

HERER
s SLA, SRA, SLAX, SRAX, SLC,SRC (A L, A H#5 , AX E8 , AX A8, AX 531 £
B AXERLE), C=6;45I# F=0,1,2,3,4,5,

MR HA 154 K M35 E B AR 6 A0 MIX FF N EGM LR SE
i, SLA Fl SRA NI X, HEHBMEMAFHE A LEmAFFS X, MUTF AMX
BEA 10 ETNEFEE. T SLa, SRA, SLAX Ml SRAX, FE— B 0 Bt BFA7ge . M
R —h B ME gk, 184 sLc Ml sSrC BREIHBAL, H P 7E— i #s i 535
ABH . AR X FNFEHRES G5EERBALY MBS A Z N FE
BAMXMKE,

#F
AR A R X
PIsENEE + 1213|445 -6 |7|8]9]|10
SRAX 1 +lofl1l2]3]4 -|s|6 7|8 9
SLA 2 v+l 2131400 - lsle| 7819
SRC 4 + 167 819]2 - 1314l0]o0]s
SRA 2 +]olo|6]7 8 -|13|4a]0]o0]|s
SLC 501 +lole6l 7|8 3 -l410|s|olo

* MOVE(#3), C=7;F=%,

M F AT E R F %, BT MR B 0 B A hE FF 774 | RN A B8 E 1
BT, —RIEE—NF, TEARRIEGE R M EMET FROE. E0R F=0,0{2
HEF WA REMTFR I,

L R B B T AR E &R R NG B0, B F =3 T M=1000, A4 ,% 11l =999,
HATIE coNTETS (1000) 5 2% %] CONTENTS (999), ! CONTENTS ( 1001 ) 1% % #|
CONTENTS(1000) , LA % CONTENTS(1002) 1% Bl CONTENTS(1001) ;3% B A H A 4 575
1M, [BZ 11l & 1001, BRF K 3E CONTENTS (1000 ) 4% 3% B CONTENTS(1001), R J&
CONTENTS(1001) % 3% % CONTENTS (1002), 48 J& CONTENTS (1002) 1% % | CONTENTS
(1003), AT LAFATE 238 — > 4 CONTENTS(1000) 15 3% 2] =~ H#0 F o

* NOP (F#fE), C=0,

TR, R Eed 4454, Z 8% FH M 1{E,

* HLT (f#1l). C=5;F=2,

ML ENL. HiTBAVIRER EFE T, REFREREM T Nop.

BNEHIRER v AALHENEAR LD RS (B—-MRERELBI %
RUEERD . WE—TRERT—SBMT
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H1¥ AAEb

BEe SRR BRI
t LS 1 (0<1<7) 100 7
d HABBHR S d (8<d<15) 100
16 + R AL 16 %
17 + R FFLIL 16 F
18 Fr=CFTERHL 24 F
19 T LA 145
20 Eieg 14 %

HAEFA MIX R BEAE TR X L8 & 0T AT B /R 18 MR F iR & MTTE.
R £ RA LI AER A X AER G . EESHAFRERES— ML SHEXBEAN E
TEHKN

BT AR AEITHMARBEEREZBNF (AN F M E—1
f5). KM, EHSER 16 ~ 20 WIREHTH A SR S SR UFFRBHTH, KP
BIMNFHER—NFH. B, S X FEEXRENFF. R 1INTEA L TFEH
RIS (F 1 B TANTHRBMABHERG L), 1500 XM F U, BERR—
NEH, RIS 01 ~29 REFT 2 3| 2 EEIBFAR LN FEFDE, 5530 ~39 R
F0,1,,9; MAREFHMRIB 40,41, - BRIFEFSURKEENSRTS ., (MIx AFE
FEEEIT BV LI NEFRURTNG A ) RIARERFAREREARS
B NFHAREERTEE, B FEE &R IE W, H,FEEm A ik&a 6
A EFEFNIERS flin, BEEF P EH A I FSHIFETFRRBA
DL RA T 2 M, YT FABE AR, I FRASHILE N + EH Hat,
ez, MR - MTFEIEAERA, NESITREMANE EFBZITHRA
o BERAEIE L3S hE

BB & RN IR E, TI1EE 100 M Frs, HEUTHEXHED
IN,OUT B, I0C 1841, HiXIE2 Vil M EAR ) 100 FH B X WHRTREIH#E, EX
7 R TS B R S SR A B

o IN (BiA)s C=36;F =%,

X—IEAS RS E AR BIL MITHRREL R BT S BAE%, FTiE %A
BITHEX MR ENRI NS R LERWR) . MRF—TREWID— N RIELR KT
AL VLES S 70X 0 258 X — T8 A IR0 (E BAE %, Bt — BU R AR B (RS A BB 52
Ao BXANET AR B T2 AR A BB o BT A — MR 7 76 ML ER [ R A8 U [l A7 P A5
B BB RIRE 2% LBk 2 MR, th R AR Z M,

s OUT (fitf). C=37;F=1&%.

XAMELBHMN M AR AFETE R E R R&ENERE%, WRZ
Wi AR RERLT LR SRB T & T b, X MMERAEFEA KA AR aT
ZIRH— E A RESE AL, X BT K T2 IR A MR, BT — AR PR RN
BERAFEFHXMER.
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1.3 MIX

» ToC (A M B RS . C=35;F=%%,

IR DBE WAREE, AR RREASETIRN Ik, RIG 0T B8 F iy B ik
WA, L — M EHIRE. TOE T8N A TABHENESL,

FER AR M= 0, RET B RS2, IR M <0, BEH 5 Bkt M AN, siBk B me e a9 77
WAL B — MR OLSE B, ANSR M > 0, RSB 1 BT BE ; Bk RS TS M3k 2 S 8945
B EREARZ L/,

Bln, F31“ouT 1000 (3);10C - 1(3);IN 2000 (3)'BH—EAFRH 3 L, R85
FHEEERER, BRIFmEE R AT R WA M, E XA RS G B &4 B IS 1000 ~
1099 153X FI| BT 2000 ~ 2099 AR Rk, 184 FF“ouT 1000 (3);10Cc+1 (3)" £
s 48,

FEE BB MM AT, BN R EHE X R REN, FEEXMEE T

—I IN B ouT BAE AR E FARRIAY X B93RE , 7T LA TR LT A],

AFXATEP A M BAE, “T0C 0 (18)"#FTENHLBEEI T — TLARAY TR .

HAFMANM M ANE, “ToC 0 (20)" RESHEH .

* JRED(ALEEH ), C=38;F=1R%&.

MR ERREC L, W E R, B, 528 M v, ouT 3% T0C A 3hH L
—MRE.

* JBUS (TLRRFEH ), C=34;F =%,

RAUT ORED, 1H X fT 48 & A% 4% A e & B0t s e 75,

B AEBTT 1000 H, $54“TBUS 1000 (16)" ¥R B H B ITEL I 4 16 FLeE N
1k

LAER RIS RAER R MIX 2T AR HIES, XEREHRE " EREE,
FIREEINBRE LR EEO . TXEREL (FlmEEE . REWE ., WaER
WHE) 27 RRERIFTE, WE, MRS HEIIRIER RS OEPSEA
THHTEE, FUFEHERMIMERE, BRI B I#R K E E R AR
W MESCFIRE SR O B Eﬂﬁf’ﬁﬁﬂﬁ&%%ﬁ%& Y6 7E 5.4.6 F15.4.9 %

1—J-1|3 o

HRIRIER

o NUM (FHE). C=5;F=0,

X MEEFARIEFARBEE N BERB. MB 2, REFFE AN X 455
FEFRRIDZ T B —A 10 FI35 A% NuM #5422 3E A MEUE B RS T Ao 30
(AR THE) . X EM A BNFERE, F00,10,20,30,40 bR BEFE; ¥4
01,11,21, ¥t AT 1 F%; Gl bt MAKRBRT HEE b MR HF b
BFHRAN,

* CHAR (Bt 7R ), C=5;F=1,

XA ERAE FSRAEEUE RIS ALE & T 570 F A WL BB 5047 ST EDRLE i 7

R A PERBBHELR—A 10 9+ 355 HUFHRIBITBRMA FIER A
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F1F REm

24

X Fo A M X EFERE, M2,

B F .
AR A TR X
RN E - |00|00]|31]32 39— +37,57]47|30/|30
NUM 0 - 12977700 + 137|57|47 /3030
INCA 1 - o 12977699 + 3757|4730/ 30
CHAR 0 - 130/30]31]32|39 +37]37]36]39]39

W ATHE X EBFNEENEEEFER N TE - MIxBEREE TN T
1970 “F il 1 A9 3T AL S 16 B RY ) 447 e e

ADD, SUB, BTH LOAD #4E, BT H STORE #21E (A% STZ 7EMN) , T B BAI15 4, Fra
PR AR IL 9% 2 A £ LAY IR) . MOVE B3R | AT N F B 5h- - FE L% 2
AN IR A], MUL, NUM, CHAR, 44 B3R 10 > S TTHH AT} DIV 3R 12 A BT e, ¥
LA PATIIRIFE 4.2 1 /N AR UL, ITA R T s SIREE SR | A R Tr ), Hin
EFENIT 1IN, 0UT, TOC B HUT 364 B+ B AL AT 88 2 PR (i1

Fr R B E B, ENTA J62% 1 BTt E], T LDa £2% 2 B ThY1E] . X6t ad 31
WARA B, R 787 e . MuL #1 DIV 22 b, 850 B 8] 50245 375 5] 9 72 1Y Tk 8%
(BHEVIEIELSERFEN),

MIX B FEAS Bl [8) B3 2 — AR X A T B 07, A DR T b L w R BR T, Bl
LIBGA K2, Lo inist 10 280 (3 F- - G @ E B E RS, 10 B (i F—5&
AEXT R Y BRI SR 1) o

%) ¥l LDA 1000; INCA 1;STA 1000 M8 1F7E 5u BYRTE] ,

And now I see with eye serene

The very pulse of the machine.

B gk T A # LT B B R

FE|T Y8R,

—WILLIAM WORDSWORTH,

She Was a Phantom of Delight (1804 )

ING R TGO Z AN, RATMAEE 2418 T vix WA Fidk, “co 4" %
IR 26 FifiE . RE MIXHIEF 150 FOREAIRIE AR T ENTE S8 T O BULF
BREEE WRESIL. R 1 GARTXHFEA CHIREX M ERE. SMRERH
ZRRIE R R RIS R M BRIAR F 2B,

FITBR S ANTABENREE S, EIIRIER+ 5 28, B i 52
=IE LT AR 8 B #0 i —
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1.3 MIX

S

1.000] NRMIxE—& =FH CEE) I, NE MFTHEERE L O ZH#H"
{317
2.[02] WS vIx HA]FRASE T LK) 99999999, b & & X — B E B M EH £ 0
PHYFT?
3.[027 StF(a) HihtFEs, (b) hkFEE, () FEMTE, AR (d) -5 MIX #52 RUIRIETE
FELRA R FEMAR(LR).
4.7007 1E(5) RS RIFIFR“IDA - 2000,4", SAFEMIEARN ERAFLRE, XEHN
FEEER?
5.[107 WMEI(6) Y—%& mix 84, EMTF (4), HAFSIESXR T (6)7
» 6. [10] {BEHIT 3000 H&

T T
+ 5] 1 200 \15J

THEA R REMH A7 (F5HIXEIES Y WA L E LS USRI E LH.)

(a) LDAN 3000; (b) LD2N 3000(3:4); (¢) LDX 3000(1:3);

(d) LD6 30003 (e) LDXN 3000(0:0),

7.7 MI15) {EFAARBERIE X mod ¥ FIL X/Y 1,344 Xt F TG A th 90 (BB AL A DIv 52 89
R E Lo,

8.[15] £ 128 W L+ i Bl DIv 154 W EE — 0 FA “HhRATHTH X" % F

t 1235 | 0] 3 1| mefezul - | 1231 | 0| 3 1j,ﬁwua¢aw\tmwm

A RATE DIV IEA ZE W e A M X BEE A2

» 9. [ 151 I ETRES BN RE T LRI E R PR A MIX BRVER . (ABEEHEE BRI,

10. [15) BB TT e B 0 LB G /R 28 0018 8 BT MIX BAERE .

b 11.[15] BT EELs R o BBEE R ETA MIX IRVERF .

12. [10] RIBHE—1HEL, BARS T UL 2 35 3 PR B B PRBE R,

p 13. [10] 2% %3¢ 1000 A& 54 “J0v 10017, HNE % H TP LB AL, XM SR EE L
(BB, ZEAE BT, F — &8 AT B9 T8 0 76 5050 1001 ), WRIEX - 152 2B Ak
“INOV 10017, A 4 2517 WRIEE R A “Jov 1000”8 “anov 10007, AR X & ERE?

14. 0207 M THEA MIX B1E, BERTHE —FHERIRE £ AL, LTI F 51508045
B F nop(BR T $0ATHH A Al BEFE K e 2 48, B X FAEM S RN A L KM AF R
TCER TR, REH TR — A Nop BNAT, 45 e R I MR A, #1F a0 5R sk A s Hl
A RE, INCA RABME, Jup AR R — D ERME, AN TR .

15. [10] — AN FTFEWEAHEMANMBE £ 0 FHHKFFH7 - - FREERIEFRH
FLbLERIE? — AT ATERHLER R ?

16. [20] RE—BF, EIEHAEEIT 0000 ~ 0099 £ EAE W (a) X 275 S 1] i
(D)X EFHEFAR A G, (5 A EEH MOVEFES )
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F1¥F AE#s

* 1

F4¥ 00 01 02 03 04 05 06 07 08 09 10
WU A B c D EF G H I A

11 12 13 14 15 16 17 18 19 20 21 22 23 24
J K L M N OU&POQU RZ 2T s TuU

0|

00 I 02 1 2 03 ‘ 10
FTHAE rA<rA+V rA<rA -V rAX< rAx V
ADD(0:5) SUB(0:5) MUL(0:5)
NOP(0) FADD(6) FSUB(6) FMUL(6)
08 ‘ 2 09 ‘ 2 10 ‘ 2 11 T 2
rA<V 1<V RV r3<V
LDA(0:5) LD1(0:5) LD2(0:5) LD3(0:5)
16 ‘ 2 17 L2 18 l 2 19 ‘ 2
rA~ -V <= -V R+ -V rl3—-V
LDAN(0:5) LDIN(0:5) LD2N(0:5) LD3N(0:5)
T T
24 ‘ 2 25 | 2 26 Le 27 | 2
M(F)<rA M(F)<l1 M(F)~12 M(F)<rI3
STA(0:5) ST1(0:5) S8T2(0:5) SsT3(0:5)
32 2 3 ‘ 2 34 | 1 35 { 1+T
M(F)<1J M(F)<~0 & FAUERG? =H, K& F
STI(0:2) sTZ(0:5) JBUS(0) 10C(0)
40 ‘ 1 41 } 1 42 I 1 43 T 1
A0, R f1:0, 5% 2:0, %% 3:0, %%
Jal +] J1[ +] J20 + ] I3[+ ]
48 ‘ 1 49 ‘ 1 50 { 1 51 T 1
rA<[rA]?+ M dl<[1]7+M m<[2]7+M B3<[r3]7+M
INCA(0) DECA(1) INC1(0) DEC1(1) INC2(0) DEC2(1) INC3(0) DEC3(1)
ENTA(2) ENNA(3) ENT1(2) ENN1(3) ENT2(2) ENN2(3) ENT3(2) ENN3(3)
56 ‘ 2 57 ‘ 2 58 ‘ 2 59 T 2
Cg;:((;); )V Cl—I1(F): V Cl—2(F): V Cl113(F): V
chp(é) cMP1(0:5) cMP2(0:5) CMP3(0:5)
— B X C=#Em, 184 (5:5)FR
c , F=#EENEE, 40 (4:4)FR
M = A4t f5 A FE 4 bt
3% V=M(F) =BTt M FEBERHNE
op(F) op=EMF S &

(F) = pRMERY FIRE
¢ =hATetE] T = B E
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1.3 MIX

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

VWXY20123456789.,()+—*/=$<>@;:'i
04 ‘ 12 05 ‘ 10 06 ‘ 2 07 } 1+ 2F
rAX<rAX/V ek BAL M NET e
X5 NUM(0) SLA(0) SrA(1) M Mgﬂ%:ﬁ P
DIV(0:5) CHAR(1) SLAX(2) SRAX(3) MOVE(1)
FDIV(6) HLT(2) SLc(4) SRC(5)
12 ‘ 2 13 ‘ 2 14 ‘ 2 15 ‘ 2
1[4~ -V rI5+V rl6<V X<V
LD4(0:5) LDS(0:5) LD6(0:5) LDX(0:5)
n | 2 x| e " 5 | 2
rld<— -V S« -V rl6<— -V X< -V
LD4N(0:5) LD5N(0:5) LD6N(0:5) LDXN(0:5)
28 ‘ 2 29 ‘} 2 30 i 2 31 ‘ 2
M(F)<rl4 M(F)<rI5 M(F)<rl6 M(F)=<-rX
ST4(0:5) ST5(0:5) ST6(0:5) STX(0:5)
36 ‘ 1+ T 37 ‘ 1+T 38 1 1 39 ‘ 1
BB
BWAREF B LIREF k& F kg JMp(0) Js3(1)
N(0) ouT(0) JRED(0) Jov(2) JNOV(3)
WE THE ]
44 ‘ 1 45 ’ 1 46 ‘ 1 47 1
4:0, %% 5:0, 5% 6:0, % rX:0, 5%
Ja[ + ] J5[ + ] J6[ + ] IxX[ + ]
52 ‘ 1 53 ‘ 1 54 ‘ 1 55 ‘ 1
H4<[tl4.7+ M 5« 1517+ M 6« {rl6]7 + M X<—[rX]?7+M
INC4(0) DEC4(1) INC5(0) DEC5(1) INC6(0) DEC6(1) INCX(0) DECX(1)
ENT4(2) ENN4(3) ENTS(2) ENN5(3) ENT6(2) ENN6(3) ENTX(2) ENNX(3)
60 ’ 2 61 ’ 2 62 ‘ 2 63 ‘ 2
Cl<rl4(F):V Cl<-1I5(F):V Cl<—1l6(F):V Cl—rX(F):V
CMP4(0:5) CcMPS5(0:5) CMP6(0:5) cMPx(0:5)
[*] [+1:
rA=FEE A JL(4) < N(0)
X = TS X JE(5) = 2(1)
rAX = FEEEE AR X 448 -4 JG(6) > P(2)
i = EHFHAE [,1<i<6 JGE(7) =NN(3)
] = FAERR ] JNE(8) #NZ(4)
Cl = LhEHE 28 JLE(9) SNP(5)
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17. [267 & 7 BI04 0000 §) NCEL4E 0000 F1 N 7E) , A E—E—#F, BICEN2ERN
= Hh N R R CYITHEAA . RIOTEF (2) 1 (b) R LG F 0 V<2999 MR EHA R, EA

[ 7E 85T 3000 A FFHA

p 18, [22] ELTHE | B RFRATEIE, FFH S RMAT LA 2247 (B,

B RIBE R A7 X WB? i T R LB R A7)

STZ 1

ENNX 1

STX 1(0:1)
SLAX 1
ENNA 1
INCX 1
ENT1 1

SRC 1

ADD 1

DEC1 - 1
STZ 1

CMPA 1
MOVE - 1,1(1)
NUM 1

CHAR 1

HLT . |

» 10, [14] At HLT 54 78R, E BB AT B & 207
20. [20] RHEE — MR, EIBAA 4000 N ATEEITEE B HLT 18 & /A F 1k
b 21 [24] (a) JHIFREERNEDY (b) 78 4 FAE—DE N, IR 0 < N<3000,1A%E —
AR T ER I BH No VRAOERFE R 7 85T 3000 A JF R HIRIERFF SE M E R ITRY,

B TR TTHI AR LR B o

p 22. (287 5T 2000 5 ~MEH X K5 HHARE, AU X0, S EERAEFE
58 AT — AN R R B M Y TR BT, B — R PR R A R D R BT R

&, RE XPAIEA—IFF,
23. 1277 BT 000 8E—NF

a | b

E

|

REHBEART, EH AR F

(+ie\dc b

a

LTSS R4S A b, Foh MR R YR A v R AT B8 RO 0 F B0 B
S S, 7RIS BT | PO FE R4 G A PO A7 BT (R AR T BRI T

BT B v ) 5 SR BT A I B AP SR TN o
24. [21] BRFFSH AR XHE

ch\d‘ %‘ﬂ‘+

+ 0 a
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1.3 MIX

S BT, N0 5 (a) BOBINFZE, (b) D BIPRITE B, K X miA>
AR EI N A ERA

+abcide“$ﬂ+ofghi

> 25. [30) Bt MIx B KA B4 W - - G ERA S AT H L Mixmaster”?) , 117 B 5215
RRATRES MERTESH MIX ST ML ER T FX A E S AL Lo MRS X BT L8 B 5 14
Wt MIX B9 A, RIAT MIx IEBAHbE A BT B2 7 T AUE I S sk B A B L8 - T, 1B
BELFAIMAREINT TR EEMRFANEY. (P ARESFEFMEA—FKIESN1F
EZo)

» 26.[32] ABRE -MEAFRFMET. 868 ITEVU Y F BB ATENNE R
RIEH# B, HET B R S| R M, ST M1x R, —ik kA RAE RRRUER
REHERXEA, FHMEEEARFESGHF R EO M EX—RE, FEREMTREMNETNE
MEEN—KRBMA, MENFRRARNGE—MFEHREIEN,

MIX A —ADNRATEE SRR RIEARNSEE, SHRE- - co A", Y vIx AT &
FRABERN, EARMNEL P EHENGE s, ST VIR E T T X — e k£ TR
e

1) - -5KF AL A BT 0000 ~ 0015 1, X LR EEM THAL N 0(16)",

2) ¥X—FKREWTEEEAMFERFBAVAFICRE, S BESIT 0000, ] FHEROH
BRA,

3) MBI ATF R IITEN T IEAMXMEIT

EREFTHRAIN MI A ME T35 — TR A RSN co . BEXAREHR
AT BEE FHRANL, BMEE 160

T AR P 00 AR 44

DMAFTHRNUEARFRAL BETHECSEREANBNER R, BEE i
ABFHHERFR, FREBFOTGRL, BRABRTNAFRMNKFRR L.

i ERRHAETIIHEK.

1~ 5%, Jo% AR T ZBS

6%, EXFKFEH EEEAMESMFRIN(XR 1572/ E)H—
).

7~105], F 1 MMNFRELT, ERRKT 10(HEBELASHEABRFHES).

11~20%1,% 1.

21~ 3031, 2(W2R3 6=2).

71~80%,F 7(anRH 6=17),

F 1,2, BAE B RFER L N TS, MR- FHZEAMN, RS (1 FIL")
E & F LB BACAE AL, B0 20 51 b BEXERFEFABEALR 10,11,12,,19 TTAE
30,31,32,-+,39, Hilun, #£ 1 ~40 %) E2FFL

ABCDE31000012345678900000000010000000100
H—3K K AR FIRE R A
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F1¥ AABA

1000:  +0123456789; 1001: +0000000001; 1002: - 0000000100

i) AL 1~ 105 LAKK TRANSOnnnn, FA nnnn B HATR Y IT BRI E .

iv) FATRT R ITE F 3 K/AMREE T AR, MEFT T FHEABRFBH A EEFHI),
THRARDEAF X TSI 20,21,48,49,50, - CGRREFRF: X, 1, =, &, <, )W TER, B A
TR RS AVUERARERM A X & 47, 5502, R A Ene, INC I oMp, A BA1E R HE 5
FRAHE

1.3.2 MIX{LHES

AT S1E 5 ol LAAE 4 AT A 4k Mox B8 R B B IR AR S AR, AT i 2 42
R EBMBERETHGN . XEEBMRT, ¥ H ISBALEREIR, BT MIXAL
(“MIX Assembly Language” ,MIX L#iiE 5 ), BX LIS IC S MY 7B, B FRRHE
BT 0 T B A FROR AR, R 68 A — N S T F R IE & AR R A A S T fin A
KK

MREANEH E—DFEBHOF, U vrxan RAESIEME 7, FI BRI
REERF—85 ERHEBE Y 1.2.10M,5K n MR X[1], -, X[ n ]I KH K —A
TEF,

B MRRKRME) FHEBME: A=m, dl=n, (R2=j, B=k, X[i]=
CONTENTS(X + i),

Lamts 4 7% Loc op ADDRESS K% TE%

01 X EQU 1000

02 ORIG 3000
3000:| + 30:09 0|2 |32 03 MAXIMUM STJ EXIT 1 TR
3001:| + :0 12|51 04 INIT ENT3 0,1 | ML#gEE ., k<n
3002:| + 30:05 00|39 05 JMP CHANGEM |  j=n,m<X[n],k<n-1
3003:| + 10:00 3|5 /|56| 06 LOOP CMPA  X,3 n-1 M3. HLE
3004:| + 30:07 0| 7139 o7 JGE %+ 3 n-1 R m> X[ k],5 M5
3005:| + :o 32|50 08 CHANGEM ENT2 0,3 A+l M KEm, j<k
3006:| + 10:00 35|08 09 LDA X,3 A+ m<=X[k]
3007:| + :1 0] 1]|51| 10 DEC3 1 n MS. kW
3008:| + 30:03 02|43 11 J3p LOOP n M2 2EEETY F E>0,54M
3009:| + 30:09 0| 0|39 12 EXIT JMP * | BREIERF |

X AR P R IR B 350 B AN A28 B 81 F

a) LA“Loc” (BA70), “op” (¥EAERS ) LA & “ ADDRESS” (Ml ) AAn A F| R R EEM, B
ITEE L MIXAL M SHLERE S B M — MR, LU T BT BRI AR 4R,

- 140 -



1.3 MIX

b) A “IC R34 AR 5l Fo R 5 T MIxAL BB F M EELMILFES. RIIE
2230 MIXAL BT BUE T MIxAL B EEEA 5 BIE B ENRE S, BiRE R 2
BT IEOE AR A B — AR HT . TR, 7 MIxaL 2 TRF A UER
RPN E S BRI TE, ALERLF IHESHHEERB. Xhtds
F A R uIx BAFERE L Mxan B RA .

O LT B AR RS FE3E MIXAL BRI EATRS, BN EIEEA F K vIx-
AL BT EERIGES D HERNEFHETRT.

QUL MRS A B X FREN NGRS, TR ERZEE 1.2.10M 1%
ANEBREMSR, EENIZEXEER EBREFMUG R, FE,EEER vix L
MEHEF T —A/NY“TRFE B B9 B B (license)”; 40, £ M2 EWMER . ERF
M FFiahb e i B A B 7R MIX BT AT E N TREF P HER,

o) LB MR BN ZE A B B R MF £ vix BF P RAR ZHH. ER
=T —Ml & (profile) , BIZE AR B ST B 8 1, AT L IHR SR BT IOR B B
HAT 06 B BHAT n - 1K, %%, X MEE  RITESHEATAXNTRFIFE
BRI E, B2 +5n+34)u, P A BE 1.2.10 /N TR EFHESTLHE,

MERNTITIREF M 8 MIXAL 343,17 01

X EQU 1000
e S x R 1000 £ 468, XKL MBI 06 LF G, KRS “cMpa
X, 3 HIEESF R

+ 1000 3 W 5 56‘

Bl“cMpa 1000,37,
1T 02 #5 H , J5 5235 T 9 28 70 R0 Fe L 6 5, 3 M 3000 FriR. BRI, i BRAEAT 03 Y
LOC B (4 5 MAX TMUM 78 BLZEHr 4K 3000, INIT 24+ F 3001, Loop % # T 3003, %
%,
71T 03 ) 12 9 o FEALE MIX 5 IS4 510, ENT3, 5%, BRBAET
01 175 02 L1y op B WS4 QU Fl ORIG, BRI [ #Y; EQU A ORIG FRAMHY #4%,
BT 1R MTXAL BERVEA AR B MIxX MBIER . WRERBETAF-IMRSERF
KEIMER , MARBFAFNIES. B, 1T
X EQU 1000
GR AR M, EH AR LB FETAAB— M EEE RS T 1000, FE,1701
Mo BALHBIES K,
1703 B—4&“TiE 17184, BIEEER | NABFFEARTT EXIT B (0:2) FBH,
BEZ, CIE J FERIET 12 B4R .
R R R B o IS, BB M B — R MTE PR — 80 AL, FF 5
ENT1 100
JMP MAXIMUM
STA MAX
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#1¥E RAWEA

B, B0, 10 n R E R 100, BHERBIBRE MK, BF MSREERE X[1],-, X[100]#
RRME, IF BiR B 184 sTA MAX”, 7E rA PR B ERIRKE, M7E 2 FHRETHME
jo (BRE3,)

T 05 B HIE B BN1T 08, 47 04,05,06 REEVEH—H B . 1707 33— Er
FES  — 1T ESGHE B )IBITHIMBIME “ «+ 37 (“A i 3") B itis N HRT4T
B =47, BTFAT 07 BXTR FHIC 3004 AY--5154,“ »+ 3" I B FEI5 8T
3007,

FTHRAEREEAHEN. EEET R EH -MESHHIERIF2),

HOIWT =M FEIACHRES F L -, XNMITFRTSRITERMITE
3k 500 M ERE—1FK, B 10 5,85 50 M. EATRITEML b, X% 8 23 an
TR

FIRST FIVE HUNDRED PRIMES

0002 0233 0547 0877 1229 1597 1993 2371 2749 3187
0003 0239 0557 0881 1231 1601 1997 2377 2753 3191
0005 0241 0563 0883 1237 1607 1999 2381 2767 3203
0007 0251 0569 0887 1249 1609 2003 2383 2777 3209
0011 0257 0571 0907 1259 1613 2011 2389 2789 3217

0229 0541 0863 1223 1583 1987 2357 2741 3181 3571
BATPHER 5778k

BiEPUATIR S00 AN F e R) ARBESABIARNE S AT P~ B HER—
A~ 500 MEBMRIE, B P~ P11 2L FRNERITENHEE. BEN/SHEH
ST A E R IR R ST T — P R R N AR, 55—
B8 Xk AR
Pl. [HFih&EER ] B PRIME[1]<2,N<3,J<1, (FEXPEES,NBURIE N E R
RIEENTHG T ICFELZS A EERE T E0NERL)
P2, [NREH B J<J+1,PRIME[J]<N,
P3. [#£3] 500 T 7] 408 g=500, W% P9,
P4. [ 1440 N] B NeN+2
P5. [k<2] B k<2, (PRIME[KKBUR NRITEEEF.)
P6. [ PRIME[K] \ N?] LA PRIME[K]FE N; 1R Q AR R ARE . MR R=0(FE I N
RRERED) , W P4.
P7. [PRIME[K] B RTE?] 18R o< PRIME[K], ¥ P2, (EXHEMNERLT N L
ERERGEXANFELRIEHEEELN, MEE - SARIFIF—2LJF6.)
P8. [K 0 1] X 1,34%% P6.
PO. [#TEM4R ) MAKMNEBMGFITNERN ML, IBITENELED T —0, B
BUFFER[ O] APRAEATHITENMFT, & B<1,M< 1,
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1.3 MIX

P10. [i8%17] LUE Y48 PRIME[M], PRIME[ 50 + M], -+, PRIME[450 + M
BUFFER[B],

P11. [$TEN4F] 4TER BUFFER[B]; & B<1- B (BHEHER S —MEWX); H M 1.
£ M<50,2E P1O; EMBEEL L, |

Pl Fr b % P8. K 1

4

P2. N R A—ECW' PRIME [K] L85k N5y ) P6.PRIME [K\N? )
} 2

R
Y N
PO. 4TERKRAR P10. i & 1T P11 #TER{T
IE AL

B4 BiEP
TR P(ATHP 500 M EHmR) XA OB H DR AR R A RAR SR 4R 5 |, LA
ERT LATE— R FF AR A% U8 MIXAL YR SR, 1=~ 500; tR2=N; MB3=K; rl4 #5
7R B IS & Mk 50 9455

0l * EXAMPLE PROGPAM ... TABLE OF PRIMES

02 =x

03 L EQU 500 BRI BRI

04 PRINTER EQU 18 FRITEPVLIR S

05 PRIME EQU -1 ERENTHEXE

06 BUFO EQU 2000 BUFFER[ 0 ] (Y770 X 45,
07 BUF1 EQU  BUFO + 25 BUFFER[ 1 ] A 770 X 15K
08 ORIG 3000

09 START I0C O(PRINTER) BEEHTAY T

10 IDL =1-L-= Pl. JFlGiER . J<1
11 LD2 =3= N<—3

12 2H INC1 1 P2. NEEH. J«I+1
13 ST2 PRIME+L,1 PRIME[ J <N

14 JlZ 2F P3. #7500 TG 7
15 4H INC2 2 P4, N

16 ENT3 2 P5. R<2
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F1¥F AABA

17 6H ENTA 0 P6. PRIME[K] \ N?

18 ENTX 0,2 rAX<N

19 DIV PRIME,3 rA<Q,rX<R

20 JXZ 4B MR R=0% P4

21 CMPA PRIME,3 P7. PRIME[R BB A TG
22 INC3 1 P8. xJi1

23 JG 6B R o> PRIME[ K% P6
24 JMP 2B N RER

25 2H OUT TITLE(PRINTER) P9. FJEIr&H

26 ENT4 BUF1 + 10 H Bl

27 ENT5 - 50 B M0

28 2H INC5 L+1 MIEhn 1

29 4n LDA PRIME,5 PI0. IREfT. (BHRL)
30 CHAR B PRIME[ M # AL 3 3k
31 STX 0,4 (1:4)

32 DEC4 1

33 DECS 50 (x5 1850 HE'EMRAEERECNIE)
34 J5P 4B

35 OUT 0,4(PRINTER) Pl1. TE17T

36 LD4 24,4 g X

37 JSN 2B R 5 = 0,155 5E B
38 HLT

39 * INITIAL CONTENTS OF TABLES AND BUFFERS

40 ORIG PRIME +1

41 CON 2 k(—PEREN2

42 ORIG BUFO0 -5

43 TITLE ALF FIRST VAT TR R

44 ALF FIVE

45 ALF HUND

46 ALF REDP

47 ALF RIMES

48 ORIG BUF0 + 24

49 CON  BUFL + 10 B—-1TMEWX5|IHA
50 ORIG BUF1 + 24

51 CON  BUFO + 10

52 END START BFER, |

THEXTX-BFEHEENILR:
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1.3 MIX

1. 47 01,02 F1 39 U— MBS FF R FnX B IGEEIIERN BT, EXHRIC
AR P R SE PRI R

2. MEZERF M PIREE, T3 PR EQUIRE - M SHEME EHER T, 5L
LMEER 500, (1T 10~24 WEFP, L ZEREHEITENEBNE)EETLTT 05
RS PRIVE RN — R WHENME; — MR ESHENET UREMHEFSHEANF
TR 1T 07 F BUFL RIS E BT EAEN BUFO + 25, Bl 2025, MIxaL B THR
WENBEARZE; B HF oI EFT 13 R E], K4 prRIME + L HIE (FEIFE RO
T, ERER 49) BB ICREFITHEN.

3. FEAT 25 135 4TS PRINTER E# AT F&E 4 F. FHSLERBEESEE,
RETT LR BB M, T LU R4S 60, B N7 ADDRESS FERME EHA—8, 1731 FEH
B SR T FERMRER(1:4)7,

4, MIXAL 3R T LM SR UBAIERE S5, 1T 41 FRRIERN con RiH—
MEFEEE 27T 4 MERBILHRT

+ 2
T 49 R — R CE B M E 50 BUFL - 107, BEILHLFE
' + 2035

—ERTUGEEER NS S Y, EBRTRITRZ AT LFFH(EL
1710 #1147 11), {L4RAEF BB CFH WA A IHEA“con”17. B, BF P
BT 10 F0AT 11 BB R BUE R,

10 LD1 conl
11 LD2 con2
mja , R FHR AL, 7647 51 M 52 Z (8], 47
51a conl CON 1-L
51b con2 CON 3
PR RHIE AR RSB —E . 17 51a LB F

—

- 499

FRAXFEEREERMRAEN, FHEERERT AT E R T LA E b 5
—NHER  MAFTELEFEETEFNABRHARR. EFRTUBEHCHEESE
FE|FOEEE, TMEXHAE XN EFRT RS, (AT, EBF PFHXFER
HARFEIFBF, B MBRANUE B 44 “ENTL 1 - L"FI“ENT2 373X
BT 1080 11, RITMEE - T HEEFHRET,)

5. - MHMICHBS N YEELN - TRBERS EVBEFN IR XTEEH—
A F R RE RSO E R, MR IRATNIRER BB B — Bl RER « " ERF
MHEPERMNSEAR T, FZMRFRINFS 20 XN EHRA S, B HIEST 12,257
28 BB ITLFEAL .

RS RN S , EHNEMEN UM B SR 4% L, ) PRIME XHF—
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%1% RA#Bs

MR EEENMEFPHREANAE—NEL MIREERAEL T —THRITF
Begb , M AR st e - MR . BRI SHE — N ARFERERE, Bl . FA]
BT FRTE 20(“X B 27), UK E— MIxaL TR F B 5 2F(“EFT 27) F
2B(“MJE 27) "
2B 18.E—AEIEMHLIT 2H
2F /T —AMNEOEHIRIT 21
H I, 1T 14 g “2r” BIEHT 25, TE1T 24 TP 2R7 8 5 4817 12; MAEAT 37 A “2B”
FEHIRAT 28, 2F B 2B BIHBE 4 AIE T 8 AT BN MIxan AU R AT
2H EQU 10
2H MOVE 2F(2B)
2H EQU 2B-3
LR M T X E—1T
MOVE * -3(10)
HE oFr M 2B NERMATRTTFES;FS 20 MEMA T ML FBR+S . £F+
AN BERAEE EATE LA A X e T R A 0 B 9 BB 2 R R,
RS M EARE R M. E. Conway T 1958 4E, 73T UNIVAC I ) —MLREFF
dal R, RIS EE MET REEVRRE LT ZIN 8 — R0, R EX &
— AR S S, IR RTER SR E LN AT, BT S T
g <1,%2,0 SR XNHS, HMABENEEFRNGER. FHitE—MCHE
SHRHESE A RAMEAN.
6. 1T 30 #0 38 (bt B> B 2S5 B A, X E R E WL 45 A o ik B 0, [RIREHE, 3RAT
7] LUEAT 17 bk AR 2s B (B IR A X TR K O B ERFARARE 5 WL
7. 47 43 ~ 47 FEF“ALF AR, B L MIX M FHRBE B - EF TR EE,
Bi4n, 47 45 51EF

+ 1 00]08|24|15]|04

BT 4R, Fom "L HUND ——F2FF P 0048 P AR AR AT B — 8 o

PR 7E MIXAL BF A Pl B H A AR # o0, — MR E R OB 3R AP A
HIBATTRR AN, X L BA TR ¥ 2 3700 ~ 3999) . B, #E1T 47 ZJ5 , A F B IBR AT B H
EFEREL,

8. HARZET LI orIG —RE(H A : B WAT 40,42 1 48,

9. — A EEBR MIXAL BFEWES —T88 op RIB D", X —17 Lyt 2
—BRFEANGEZE, BFHFFHRAT,

10. YEX3 FREF P IRERER, AT LN E], 54 DB H S RUEB AN F
FREEETRIE, B REAERM MR EEANE, Hn, 7 PRENE
J - 500, iR g, REDIGAESJLHTF ,(BIT 26 ~ 34 BFFHIEG TR

% 3% H H,F il B 52 3CHI here, forward Hi backward XJ if . ——1# 1
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1.3 MIX

£ PRINTER EQU 18
/L EQU 500

Y
/ ¥EXAMPLE PROGRAM...TABLE OF PRIMES

[ I I 1 m II 11 11
[ m miae [ S I | I ]
llllllllllllll!ll!OullllllﬂllllllﬂlllillllllhllllnlllnlllllllllllllllOlnll!ltlll

PRADDHNANIBARNNDNNNTI NN AQQuEaNaaEN NOOMBERNUNBAGOHARNNNERARIARRDIIAN

IlllllllIllllllllllllllllIll||llll||||||llll||Il!Il!ll|lllllllllllllllll!l!lll!l
22222222222222222222222202222222222202222222222222222222222222222222222222222222
st I NI INNIINNINNINNIINN
l4"lll‘lllll4Allll‘l44llllll‘ll4I|444444Illllllltllt‘llllllllll“‘dltllldl4‘l04
iil!!liil!!i!ii!b!li5!55!!IS!!il!!!l!!ii!i!!!!!!ll!!5l!!55!5!!!55!!55555!!55!5!!
eCeaseecEsBecoctotssesscoCHPOOCECEsstrboCEEobc6E0666CCE006000CREEttEREEABRCREE
7)).11'711I71I711l1117111111771Il111)1111)111711117117111111111111171117)))71111 V/
llllllll‘lllIlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll //
L\ ll!l!lll!ll'!illlllllltl!lll:ll!ll!l!llll!lllll!llllll!!!!!!l!!!l!!l!i!!l!!!!!!!

NONHBANANNANAHAEAYNHIIRBNIRNNACEUBHANBRARTINS AT Iun/

* EXAMPLE PROGRAM''*TABLE OF PRIMES

%

L EQU 5C0

PRINTER EQU 18

PRIME EQU - 1

BUF0 EQU 2000

BUF1 EQU BUFO0 +25
ORIG 3000

START I0C O( PRINTER)
bl =1-L=

K15 R A EFALMEREE A EITAKRET PILR— &1

LT P EIESITHR T RN — ST, BB RS RE . EIT19 L
HIRRBEHE S B BT T 9538 ¥R 34T 10 ~ 24 BAT RO BT (8] 182144 u.
WMEE 15 iR, MIxaL BT T £ A EBE— 8T EIL LN ERA. EEF
LEABBR FERATIER:
5 1~10 Loc(BT)FE
¥ 12~15 opFE
%) 17~80 ADDRESS FEEFTEAIER
11,16 =H
SRTF, INERTN 1 & — BT, MK £ At 48—~ E . ADDRESS FEBtLLFI 16
ZIE S —ANES BRI A UL (S BA AT I S ALER A k- E alsma
TSR RAE TN, (#1902 op FER aLF B, R EREMNTI 22 7T 85.)
Wi AR B —NE A, R B R Loc FR AL A BE R, T op
#1 ADDRESS FEX (M RFERNE) , U— S FRFFFAM B8 T — /\*1% SR,
FERERY OP U8 ALF RE S BERA SR A AN FRRFFAH, RE G HBRE—1
SR RAAFRHFETH, HPrk— T REEN., STHEKTMEEERNER.
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F1¥E AkEA

MIX I SRR B AGX A 7 e 5 B0 A ST I DA RT3 A BOTE 23R B 1T 56 4 AR PL
FWESET. AN ET RSB ERM— X THEEFM xS, 84T
1A 5 & Fp 3 AR AT R A

RAERNC LFEBE MIxaL P A DT A . BATLAEAT 40 fliak — 26 40, 45
SIRBATHMETE MIxAL P4 R R AVFBA, RERX —/NT, LUFAMEY>aM
M5 SLXMER -

1L NHSE-ZETANFEMERFHE MEELEFT - F&, 640
PRIME, TEMP,20BY20, %M 5 dH,dF I K dB, HH d B— N HF, BH TR E
XE BB, TR BE L ERN RBATE"NAE, A ETE NS,

2. =M ER-ETNMEFERNR . #149:00052,

3. N MIxAL BRI RHEME - ERBUR B XS, ik
RHFSIR". =122 HFREEELEXN MIXaL B FMRTHITH toc ZBH i
BTHFS. — M AT EERXFFRE XS,

4. =M RFREXR

a)— I, 3K

b)— B E XS (ERZFSHBENENE, S AN 13), 5

)—MEBSGERROKE; SN 10 # 11),

5. =P REXE

a)—MRFERER, K

b)—/MNINSHWE G HRE —NEFREX, K

) —MFER, FHRMEE — L BRER, BRE-REFREENL,

AN TR +, -, %/, /UK BTN TFEER vIx FEXWT .

C=A+B LDA AA; ADD BB; STA CC

C=A-B LDA AA; SUB BB; STA CC

C=A*B LDA AA; MUL BB; STX CC

C=A/B LDA AA; SRAX 5; DIV BB; STA CC
C=A//B LDA AA; ENTX O} DIV BB; STA CC

C=A:B LDA AA; MUL=8=3; SLAXS; ADD BB;STA CC

X8 AA, BB cC RAREE A, B CHNEMET, B—NFERAKERIERMN
EEAHHEITH, Hlde.

-1+5 %T4

-1+5%20/6 FTF 4%20/6 %TF 80/6 HET13(NAENGHFT)

1//3 LF—AMIx 7, HEEMT b°/3, 5 b BEFT KN BIRRS
13 W—MFEA —MBRE /NS TEL N

1:3 ST 1NGEEBERSFENIESA)

* -3 ET®-3

6. — A AHH(EREHR—K MIX FELS i FE) &
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1.3 MIX

a)FH(FREO),HK

b)— 1 F&iAHK, B

)— M H(RARSXFEEMMRENE; S AN 13),8

d) =M XFER(ERR P HNEELWAFS 5 SN 12),

7. =Ko (EARER &K MIXTES M ZIFR) &

a)ZHGEREO?,HK

b)—MES, Gl LI RERX(FERZREANE),

8. — M F3%, ERXMR—&F MIXE4HM FFER, E£

a)ZTHRER 1.3.1-1 IR oPr ZEB, ZFREFHFIRE), ]

b)—NERES, GARE-NTREX, FHERE-NARES (R —1FKK
KE)

9, — M WAL(ERXRMER X H— 12 FRMER) . EL

a)—PNREA, FHEL - PR (EEBEAT, - M= 88 FE2RR(0:5)),
%

b)—A WHEHRE—ES, GFHERELE K WHE.

—NWHERROTHENEE Ix FHE: S WEAE (F),E(R), -,
E,(F)" MR, Kb n=1, e BREX & FEFR. MRUTRIBMEFEINT,
T BT K B 25 SR s 1 BRAE N R B 0T wvaL A BUS B91E

STZ WVAL; LDA C,;;STA WVAL(F,);**;LDA C,; STA WVAL(F,)

XE ¢, c, RREEREAE, B, WENSET, 1 F, LIFH 8L, +R, WE
A, HF 0<L; <R <5, #1F:

1 BT + 1
1, -1000(0:2) P - 1oloo - 1
-1000(0:2),1 BF + ' ' 1

10. IC4RAE BRI R @ (R £ 8 E) TR R—ME, EFF B R 0. ©F
BEENEFUEARNFETFHN - ER. Y—THETFRARE O, BELM
BELUBIERE X —NFT . ZFSHSENENEE @K HRIE.

11. INEFEN 10 FRHREOIRREAL R T Lo FBR I T BB T op FEAIE,
OP H /N AT BERYH :

a) OPB— T MIXFEBREFBSNLE—TRELAWE ). ZREXLT BN MIX
BAERFRIERM CHM F{E, EHIEHA T, ADDRESS FRE—1 A B GAN 6), 5 RE
—NEAEER G (A7) F B RE — 1 F 4 (AN 8) . E AT/ WAE:C,F,A
L HERR BB %) “LbA C; STA WORD; LDA Fj; STA WORD(4:4); LDA I; STA WORD
(3:3);LDA A;STAWORD (0:2)" I EN FILHEABOMEENETH, HHF®
e
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#21F AAms

b) oP Z“EQU”, H ADDRESS WE—1 WEH(ZIWMN 9), MR roc FBREIES
B, U AR BR LA 5 RS M B 9 B % T 75 ADDRESS i E RIE . XA 4 5%
THN 10, @ WERE, FER—DHRTFERBIT,H BT

BYTESIZE EQU 1(4:4)
EAFEF AR - MHERBTFHRNINFS ., AEBRMNEFXN TENTEENTFE
TEAEXW, XMEARETEZN.)

¢) OP f2“ORIG”, ADDRESS W Z—1 WH (S LA 9); #0548 @88 B flixX
ME, GEEdTHM 10, EIIE— ORIG ITH) LoC FEFH— NS A HENRZ
Z AR OWEERATEREME. Fi,

TABLE ORIG * +100
B TABLE RIS E R 100 DEITH) K — A,

d) OP /£“CON"s ADDRESS hJ & —1 W {H; R EZEUXMEE—NFILHEA
H @ i E BT, FFE® N 1,

e)OP JE“ALF", HAMREIC A it FE Mk AN FERFARNFHRBKME, K
KEFHERA con AREE,

f)OP /£ “END”, ADDRESS M Z— 1 W1{H, EEXNMESH@4:5)FR T, BERT
T 964 M BT, END FTHRIC— /> MIXAL FRFHIE R, ILREFUMEBIRFIE
M EYATHRAE END AT 2Z 80, BT B F A R 8 XS LT H (S AN 12
13). FHILFE END 4THY Loc FEREF M — RSB R R EREEANFEENL—1
BT,

2. XEEH. DT I0MNFHEH— WHE, \l SRR = 526 H B HE—
MRFMFIH. HMRRNIBHEST —DFHFS AT LTS5 —4 con 7F
END T ERIN(S NEF PRAOMER4),

B. BN EAE-TERA-TEME; XE - ZEFH vIx N, @8FEEE
HRATIN 10 B 11b) R 7E LoC AR5 M LI E . WRAF 57 Lo A d 3L, W
7E END 1T 2 Bl 2 #b3l A— 3117, 3 B A op = “coN”,ADDRESS = “0" A RS & TF
LOC H,

E: PN EEENSREMN KR HRE .. £ E—MFTH oc F B i
KESL—TFEREMEH, BRIEFEI—NELSH A TS, IR, BRI UgER
F(a) FIEARBHAHXE, 2% (b) EQU,ORIG B CON Y ADDRESS FEH. filn,

LDA 2F+1
AR
CON 3F
ARG, AT AFTEFERMILG MBI T XAMRE, M EE RS XE BT
R AK B LIEH, TR — MR BUR K2 7 891 i BR )
Thr E MIX AR TREBRF TN SIES MIxaL™ , EWRITTRETH—

x MEFET 1971 AR IFHAT HI MIXAL A2 B K A0 — R U HR M A 4 PR X e BRI 2 00 8 3h BEACHLT
A, —RE
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1.3 MIX

MEE BB HREBTRIT- BN ERSFAES UL P MIX, EEEE TR
MBIEMEREH, M TERRBRERE AL BREHERTR, RITDEESE 10 ZH
R PL/MIX,

3 E—%—4H

1. [00] IESCBR,“X EQU 1000"HNLHERE —NE B WENIMAES . BIRARIE
EHRE—N MIKEF EXNEFFREEES TENAFRIGC(ESSE R ) EE R 1000,
PRIERE MIXAL B HixX MR FF?

2. [10] BF MBAT 12488 “0mp » 7, KB« FRIZTHEIT. IHAXITEFEARBEA
— AN THFEH, LG ERX—154
> 3. (23] MRBTIHEFREF MEBE—EHEH, EHSRERM A2
START IN X+ 1(0)

JBUS * (0)
ENT1 100

14 JMP  MAXIMUM
DX X,1
STA  X,1
STX  X,2
DECL 1
J1P 1B
OUT X+ 1(1)
HLT

END START |
>4.[25] AFTHEER PILHER. (CHENEASIMERGIIBAK )X TS
SEF NEHNEEMBERNERTA?
5.[11] AHABEF PAFE—% Jus 154 %M E H ARHEFT XATENHLEE 2 2
6. [HM20] (a)iEBHINE n AEREH, n AWLE 1 <d<VnBH—AHETF d. (b)FEAX—F
LU B PRI TR PT RN AT N R— R
7. [10] (2)FEF P 34 THI“4B" YA LR M A7 (b) WRIT 15 FTA9BITRUR 21" TR 20
TR B R 2B, ISR A BURMIE , SRR R4
» 8. [24] THBFEMAA? (AEE—GITEY LEGE MEFIEEFEED
* MYSTERY PRO GRAM
BUF ORIG #*+ 3000
1H ENT1 1
ENT2 O
LDX 4F
2H ENT3 0,1
3H STZ BUF, 2
INC2 1

+ 151 -



F1¥ AABA

DEC3 1
J3P 3B
STX  BUF,2
INC2 1
INC1 1
CMPL =75=
JL 2B
ENN2 2400
OUT  BUF +2400,2(18)
INC2 24
J2N % -2
HLT

4H ALF  ARAAA
END 1B |

N B—%T4A

TH) S ERERE RFEHEE, TR TR RN A, F AR T T ZMER,
3 T B MIX B9— BB 200 R T REXS BA MR P WO S T S AT IRAF RO B 3, AT b B
AR R Y — S B R — . RIS, AT AZE RS 1 EMEATA KR
Bt SR AR LR,

LA B — 0 48 W T iF BB P IR H R A Y

S ERRMNITRE: JH9,13 123,

Mo TR BAE 1 AR L A AT RS T RE 10,21 1 23,

FAARRAL: SR 13 T 23,

BHAE NP ERZE S 14,16 1 18,

TS I 14 720,

HAG. S 13,

BB, ST 21 A1 23,

FFeAb T . SR 22,

SERtEH S 20,

B 8w S 23,

A B i — A R R E A MIX BRSO RE B —A MIxX TRF AR RE X
FHERYRAEEZS vixal BT T, S MUBASHRREEN, ERUR(RER)
AR — AN B, ANRREE R IR SR A, W 75X AR B R A TR A B
s EEE R MIXKAL F7H9 LOC, OP LA K ADDRESS F B, i [RlE MR RE. BRIEH UIHH
R, BFMEABEREHBENIRIES TS URKE"IN(SRLEF M), BHEHA -1 END
170

B Fy IR T IR AE A R A X BETL IREERE, MY U MIxaL B
AT IR AR 15 R R M END 1T TR BB MICHEFH mix
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1.3 MIX

PR D2 kTS .

9. [25] BT INST FE —PMEEMI—4& MIX M MIX Fo BHE —1 vIX BF, INRi%
BEIII-LEFEE-TERN CER, AR + AA FB, AR L FE, URBERM FFER
BOIE, B EIHIT Goop £, BN, IRKFZF M B 8T BaD %, i, W F—NERHW FFE&
RIS T C F B, B0, 0 C=7(mMovE), MR FFBERTERHN, EMEC=8
(LDA), W F FBol A 8L+ R R, Kb 0sL<sRsS5, B CHERER—IAEBIEMI=0
B4, JLAT £ AA AR AN AELE, BN £ AA FERNE R ER A,

. BALRNEBFRFR TEIHREN CFEN— MK ARSIRMERISUTF Lk
B f&H, B0, “LDA C;JAZ 1F;DECA 5;JAN 2F; JAZ 3F;DECA 2;JAN 4F; "X R & —MF 5
2 T ERAHANHNRE T ERAER —REFBAEREEERNH A, A, WRE S
64 MY ZR, HAAPAB “LD1 C; LDl TABLE,1;JMP 0,1” Bt IEE RSB AR R
FFo AXHEMRTHUIIREFETCAEANER. MTHRITHATNREERITE I RIERFES
K E(EEEREN), BH RSN T ENERFEMAEE,
» 10. [31] BRERMNA-NFETHAFETH Ox 8 HM

a) ap ap ag
ajy [15%) ay; a)g
a9y Qg Ggz T Agg

815 o REHIT 1000+ 8i + j P, FHERFHRXDMEELMTEA LI
(1009) (1010) (1011) --- (1016)
(1017) (1018) (1019) -+ (1024)

(1673) (1074) (1075) - (1680)
WMREANLE R T IENTHNR/MENERERNS R KE, WX EEE —1 &
=, AfSkFR, MR

a; = min g; = max ay
1sksg 1=k<9

M oo B— 1 EE. REE—MIEES(WMRZELH —MHIE) R E(WREH & SME) O
B vix BF, T EEEVR ERAMETT O F,

1. [M29] BEE LEFE 72 M EBMAMETEMERA 72! L Hss R RAAE L,
- AR R L MRRNEEEEATTER O |, TENE "X RN ER
HRREEABFE Y, WA R E L7

2. [HM2] MFIBIOLETHEME(RIBER), FHERR/ R TE=ZNE,EREE
W EREEHN, RAESE N ENMEE, X R H#IT0, A ER— N BBE N
o

13. [28] —(uFEBANMREHEARE-—FHRPEROHBE, INEBESERLE L
BELT FARKRRBU--MESRRE, REHE - MIX B, B A K545 AHE
¥, RITEHBK—TESHIEBNFRAIR, 5L FIIERITERER:

A 0010257
B 0000179
D 0794301

- 153 -



F1E Arwe

S G AT ANTFR . RS AR AR, R B R O FAA (RTE FTEM O ARFTEL, h T IREM
% FEE AN LB G — AN A BT — A RIRET, IR T AR5 — A R 515
R AT LMESE , TEM A ERETE - BN (E R BERNE S HRZE) .

4. [31] FHE B, BERMIBAREE K LK Aloysius Lilius FIEEE HRER 402 Christo-
pher Clavius 75 16 T 42 K 25 H i . SXANETE MK 20 5 R R HIE 1582 2 G —F 1
BETEHBMAS,

B E(EEYG ) R Y BYICREET BHBNEL.

El. [#HE8 B 6 (Y mod 19) + 1, (G RTE 19 FEHAE (Metonic) A T XERIFIB HE
5]”o)

E2. [HH4] B C<~LY/100]+1. (4 Y RE 100 {55, ¢ BHL5GHI, 1984 4T
20 40 H.)

E3. [&F] & X<13C/4)-12,Z<|(8C+5)/25 -5, (XB X BEMH, #an 1900, FH+
Bad T AR LUE [ K BRAGE TR A 2 R AR RIS F A R A BUE P M — AR
KIE{E.)

LOREMA] B D5Y/4]-X-10. BA((=D) mod 7)HEFR L E—NERIH,)

. [I‘ﬂ%] B E<(116+20+ Z- X) mod 30, HIR E=25, AELH ¢ KF 1, HHFEWR

=24, Efn 1, (XA E RER, EFEFH B BARdE )

E6. [ﬁﬁﬁﬂ] B N<dd- E, Q08 N<2],UE N<N+30, (EIETHYREIH 20 HE
WL — A ZE Rk - MR8 E . R L, A RE BB R
W, AREXEBILONE DFNAR MALEEMAR, ZA NV HEHHKN—
AMFER o)

E7. RFEHH) B N<N+7-((D+N) mod 7).

E8. (13 AH] i V> 31, M B#RE 4 B(N-30)H((NV-31)aprIL), BN HEMEIA N
H(N MARCH). |

Bz 0 /NTF 100000, A5 HITEMITENS EEMMEE Y AN — A F8F. WHNE
“dd MONTH, yyyyy " BI K, Hid dd & H T yyyyy RFEH . RHRE - m mix BF, EF
FR AN TR SR gl I 1950 4F 2 B 2 2000 48 -2 1E 5 H IR,

15. [M30] TESH BB FS, — MY S RENOERERA MRS, LK E PR
(116 +20+ Z - X)FTBE R 50 B A B SR AR 2 IE OB 30 ¥, (B CACM 5 (1962),
556, )40, 78 14250 4%, AVER E 6=1,X=95,Z =40; FF AR ENE E= -4 AR E=
+6, RITRIE BB MEZ 42 APRIL . RE H— 8K MIX BT, BH G R
BIE TS B AR A R B0

16. 1817 1E1.2.7 /N HATIER T %L1 +— +— + ARG K. HEDRES -1
FEHLLLA BR RS SR IR R, AUE%W%XT JZAiFﬂij?J:ﬁ?ﬁ: 3y =pulispsibes:E:il
AR A Z /N, DA R B TR E AR, X B s, fin, R R ITES &
Bk — /N AT, WIFRA1A 1+0.5+40.340.3+0.2+0.2+0.1+40.1+0.1+0.1+0.1
+0.1+0.1+0.1+0.140.1+0.1+0.1+0.1+0.1=3.9,

EHERH B, 2 r () BEAZVNAUGE n SLE 2 BRATE X r(x) =110 + %J/lO"o E2S
JEHA A K
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1.3 MIX

S, = r.(1) + r,,(%) + r,,(%) D

AV S, =3.9,AFEEE Y — BN X BF, BT n=2,3,4 1 5 IHERITED S,

S SEFLXA R, A L— o — AN EHSE N r (/m), B3 7, (1/m) AR AL 0 Ry 1k iX — ] &8
AEERBLA T, B, 3T M 66667 ELE 200000 K7 1k B FTH m B, BAVEE rs(1/m) =
0.00001; AT 1/m 3% 133334 KRR BRMIZEREE FFIETH— 1Bk

A LA my,=1,S=171%,

B. B m=my+1 FHHE . (1/m,) =ro

C. 3K my, BMEE r,(1/m) = r B KEI m,

D. #8(m;, — m, + 1)r JNE S bLHREBIEIE B.

17. [HM30] #F ERIE S, ik EE R A

fim, s (Syst = Sy) = In 10

18. [25] Ay R/NFETF o i 0 M 1 ZIEFTA B0 5L R34 P SRR n Bk B (Farey)

B, B, 7 BB RBE
0 1 t 1 1 2 1 2 3 1 4 3 2 5 3 435 6 1

177675242 7°3°5°7°2"7'5°377°24°5°6"7"1
TR xo/yo,xl/yl,xg/y2,"'5ﬁ§éﬁ—<i$/l\2&ﬁ,g@ 19 JIEAA
%=0 y=1 x=1 y=n
Xgs2 = L(Yk + ")/)'k+l_1xk+l - X
Yirz =Ly + 0)/ i vk = m

REH—A MIX FRIF, EE3E x My, BESFRTRT x+ b F v+ k RIS 0 Brik
BB, (FEMRBUPIR A S ECRAR 302/, BT LMK DMBRE n BAHS/NMY,)

19. [M30] (2)VEHAE AR E XM 2, My WEXFR v - wn = 1o (D)F
F(a) FIERA T S, IE A E 2,/ 7, BASER n i R

p 20. [33] B5E MIX B%S HFFIEH X 1775 O B £ B8R 3 R AR 52 R KB 9 3TV Ak

FABEESIT L MR,

rX(2:2) = /R ZWAT

X(3:3) = {H R FIAS B AT

A — A =y

igg;zgiigﬁ}O%WIWMNEELTNNTMMWKﬁﬁﬁ)

FHEEN KA E AR KEATHE N EWNT A LSS vIx 5 B REE N —1
Frko MRXASKMEAR B, BRDHTRARFENEE

N R

BRBASET ARERTET 30, HEA 8 s,

{ATTRIZZBAT RERE 20 s, B 5 s

W AT T R TRAT R AR, e T R L MR AT R G, AH B WALK
KT, AMEST# I BT 2B DoN’ T WALK AT N 12 s, 40T

boxmisenesue

DON’ T WALK )
KA 1
2
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>

G

% 1F AR

DON’ T WALK 4 (i BL7E #AT FALAT BB A B R R )

05 X440 TR 3T EAT S 4 A T T S Bl , EAR AT A TE R B . (HInRE
RAESSEAT HE R GBS, NN ASEDAERY EMEEABTZ G T — KA
B2

B —A MIX BEFE BRI 10 ps, KRB — SRR K MIX BT, B Bl i th T R 48 th iy
BB N X FEATIRAE S EE R kT o TR 4 A [R] IO 20 Wt i DA SBST , IR AR R AT BB X BRI
i X IR B I 7E— 4% LDX B INCX 64 T AR R

21.[28] =4 n o RE—ANEFBAEFIT TN 1F 22 HERXH—FZHE, BlE
17 4G5 LR FA TR 2 MERE n(n2+1)/2, B 16 R T — 7B, ERLITTHM
W25 E N FE R M R E F UL L T, GRS AREA T — 4T XA AR R A
AN TER L 7 M —— kST B FB BIROE M AR M 1k RIS NBHE T 18 T BRI
Bk, % o BAERE, X FHEEAER.

22 (47| 16| 41| 10 |35 | 04

05 (23 |48 | 17|42 |1i |29
30 (06 |24 |49 |18 |36 | 12

13 (31 |07 (25|43 |19 |37

38 [ 14|32 |01 |26 (44 |20
21 |39 |08 |33 (02 |27 (45

46 |15 |40 [ 09 |34 |03 |28

& 16 Z£1H B 17  Josephus [H& n=8,m=4

ERZT IE 10 WRESEF R, RGE — T TR LA BRIy 84 23 x 23 K77 B9 MIX
B, I RATEN R . XA E B Ibn al-Haytham 45 H K, fi 27 865 44 T I -4 ( Bas-
), M T4 1040 FRTFHE ., XTREFZERLT W, XhE F 2 HMERFEF R
55,355 W W. W. Rouse Ball, Mathematical Recreations and Essays, H. S. M. Coxeter 37T (New York:
Macmillan, 1939), %5 7 %, ]

22. [31](Josephus 1) A n DB ABKHAE—ANEE Lo N—THER BT, RA
VX B B RO BRI AL REE m MG S ATEZ G XA BB . B, % n =8
m = 4t 4N 17 FiR ARG R 54 6 1387 2, sk— M BALHIIRSE 55, B DAL R
RS 45, %%, AEHY n=24, m= 11 BEHTENHAEPIGUF B — DT RER) MIX BFF o 2 n Fllm
R K, RO H— AT R B R B (B RERRI A ) o A4 Xdk: W. Ahrens, Mathematis-
che Unterhaltungen und Spiele 2 (Leipzig: Teubner, 1918),% 15 &,

23.[37] X8 SRR EIHLIF £ R ) — S B 1, TEX LR R R R LUE R
M RIS, MR BRI BoR, EBMERER T, BfRk m il — MEF R

BUR—A 0 7 1 R EMEREERRIA . 0 FR—THEMITHE ;1 BR— BRI, Bt
R B — AN F ik BT 5 XA ) F R TS BE T

Bilan, 4 /A

+ 156 -



100001 i T3
001 0 0O
000010 4 5 6
01 0 0 00 7 8
0001 0O — 9 0 ]
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R,
TH T EES B TESGRITEN L ITERREMEE . FrEAE— XA F & H 5T 5
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P& 18 1 A 4 B M 4 TED BN B 19 BTR o

FFRITENHLA T2 ——120 I~ F R —— 2 LAED B =7 ik (1) TR
25 {ERHMARBAEIRE RO 1 ATTRN Bx B IR |, lirsrrireres
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rrommnt oy
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N R 2 urx BT E S 0 61T, [Fet @;;@gﬁgﬁm
A BHFI R E T R, XSRS — R AL "
BRI T,

B7E 12,5 MR, IBE AR, BAVEHT] cdfbea BRE—&KE
B LR F AN 0, b,crdye,f —Fhd b, AT A B —FLE B HEBIE R
WA A EHZ BT L, A TFXARE, TR RIS, Hi,
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RP1F AABA

abcede
( cdfbe 9 (1
FERaBHc, b BB, c BHRS,dERb, e EHe, fERa"s MBYH—NDEHE
H X EREXN S c MEBDBILATH « T EEMAUE IRABES, EEEREXNR
a WEZN c. WITICESA2E AT AN 8 B2 152 7206 s G140, JEF) (1) 4 /T & AL

( cdfba e)
fbadce
LARETH) 718 FJr o
[F) X Fp A REAREK 2 R M RL 5, HPI (D) LE K
(acf)(bd) (2)

X -IRERE a Ec,c TS S TR a,bBMd, dEHBb" . B (2, %, x,)E
BRE 2 B g, 0 B 2y, %, B " ATEXANHESIF ¢ ZEIEH, B HTE
PEIES T EALIL B AR ()" XM BEMEIR TR EAB LK, R —DHEFIFE R
HRITTREAS, UENE R TEHEA LI, N E W e 5370, B st ()7 %
EAREo
B RIIE S A RE—1. BN

(bd)acf), (cfa)(bd), (db)(fac) (3)
FEEMT () RM“Cafe)(bd)"MARE -MEHR, BAEHEMZE o TS

BHEBEL, AT ARBAEMES BTN . WMEFITE «, FFiG, thinid, HE31iE
x AR 3, B 2, B % BHER(BANNEERSTR), RITBFCEE
s x, IR HISHEN TR v, 0 BTE v, LEFT 2. BHWRE, tLITUL,
ET 23, RIS LHE, x, B x50 EREFEBRE x,# 0, K .0 T 2,,, = x,, H
WA —NEF (%) 220 x,), n = LERBRATHHES B —ER 4 I R X B B LB
HFEIEEN, RMNAT UKL S —ATE 5, MEURFEH T AKEH- - 1EF
(yy 927" ym) X2 y PEA—DERETER—A 2, BR x, =y, BRE x1 = 500, 5
& EMBAVERLEHR BT TED b, = yo XREENIT y, WEFHEFIE. DX
5 2 BRAORHE TR TR IR ER K M 5K .

BYLURRIMIATFRIKE » M RMENSEEE, SR B X S ERF Rt
FRIN . RBRNEREHFZHEX LR M AL ENIH R 540 &, 50 5 K IEH#XK
RIEARLE . Bl 8 TEHLH),BNXE

(a,b,c,d,e,f) < (c,d,f b,e,a)
RATE R IE R BIEAZEN(2)FH BB R E
t<—a,a<~c,c< f,f<—tit<b,b—d,d< i,

RAATX A B AR AR R AE AR TR IR P E AT 9 A REIX - R BARA Ry,

AR RN R IR BWREE DS Z E BN B — AR, AT
LUBER AT AT R . B0, anRAEHS (1) 25 , BRE A5
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1.3 MIX

abcde
( bdc af{)
RATHA o TR e, RIF ¢ WEM es b B d, B XL o, %%
abcde abcde
(cdfbegx (bdcafg -
abcde cdfbea
(cdfbeﬁx (caedfb) -
abcde
( cae dfi) @)

RER HFIRTEARTURE | BFZ, Y o M oo, BHIIE, r xom ROFT
70 % 7o B2 AT LABRIE, 7E (4) 0, AR I F AN B F A, MRARG B A RMER (SR
R 3),

AR R LL(4) H TR MRS HOE B 28 B9 Z2 B4 U SR AT HED I B R %, T2
MAE BT, B b TR, SR B IR: B T, 88 T 4R
ICWR T TR ERIER T,7)7 XERITEM T, T)e

FMAEIES , X @B BN T

(acf)(bd)(abd)ef) = (acefb) (5)
FERENFE <" IBLERER XRERMIEE AR, BAESE HHI(acf)
(b d)EPr EFRREHES (a c HFN(b d) KT
HEF o ek T L) B B 1 B FARIMT S ok 04T Bldn, o THHEE T HED
(acfg)(bed) (aed) (fade) (bgfae) (6)
BRI, RITEM(ALEERHHIT), 0 BB, BT c B, BE dEla, RE a
B d, R d RA"FIUE(6) 2 THREFRGRE o B d; BRRINE T (o "R
MR, BRI BT d WBCR:; “d BB b B g RATE (o d g"WHTER
EE o RITERIIE g TR o, B e, BB fEM o, Btk —PEFKA:“(a d
g)"o BIERAMPOER L BB - A F TR, P o BATEI, c e, AT UK
IERAST T (6)BEINERR (adg)(ced)s

BZEIE R AR I ER AT X TR, DT RER RS SR BT

X, BB L -Bp iR e 7%

,f T comsear
l A3.5% CURRENT Ad. FHER
AL 81 PR T e—— 5 ik K
%"El P A6 ITFEYR *EGS.CURRENT =ST@

K20 #HATHEFIREMEE A
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F1F RAkA

Bk AT Xt AT #7) k) X—BEERAIEIROTRA, I (6)IAE, 3 LU
AL EA R TIRTE T BB BIRHES, NEERE L, X B A REN TEBIRY
BRI BRAE R — MY RN M . FEE X — 8509500, 312 K
“Pric" A XM ITE ; BARIC B A ik AR S,
Al [%8 18] XErE Z£RFEIRNiRE, H x5 —4 A RER, S 2 st i A"
IR W AR SWIbRCEIA SR, GEBALE 1 DPH6IF.)

A2, [JFHEIN] WEBIGHER, REBWA P LD REIRCHTE, (WERH
TTERCTM TR, MEHRER)E sSTART S T X T E, Mt — N LR
IK, H i HOT R HARIEE .

A3. [& CURRENT] B CURRENT £ TFEAM T —ITE,

Ad, [ARERX] mAEHFTHISESDERXNEKE, E KT — 1% F CURRENT
HTE. EE—MERT X EmiRicH& EE B A3,

AS5. [CURRENT = START?] 1R CURRENT # START, # ' CURRENT 3 i& [E] B 4 I
A4 BB D R (N4 EEY R fi P i —ME),

A6, [FAFEI] (EREFEERE—NERNER ) EE— A EFEI, HEE
FIR A2, |

BN, ZEA(6) ;3% 1 BLH T 7EHESI ek AL TR 72 AP AH LK A0 & W B . R RSk —1TF
k1 HEANAT(6)

GA

:fq;ﬁiSTARTC(mRENT(acfg)(bcd)(aed)(fade)(bgfae) Hith
Al {acfgu{bedb(aeda{fadef{bgfaeh

A2 a (aIcfga(bcdhl'aedu-(fadef(bgfaeb (a
A3 a c (ucIfgu.(bcd(:(aeda(,fadefibgfaei)

A4 a ¢ (ncfgz:x(bzldb(aedn(fadef(bgfaeh

Ad a d {acfga(br:dh('aedIu(fadef(bgfaeb

A4 a a i.ucfgu(br_:db(aezla{f::zIdef{bgfaeb

A5 a d ('acfgn(br:db('aecla('fudefi_bgfaehI
A5 a g (acfga(bcdb(aedni_fadef(’bgfa.ebI
A5 a a -*\'ucfyu(bcdb(aetlu(fudc'f(bg_faelI
A6 a a tacfgalbedb{nedut fudef{bgfaeh] )
A2 ¢ a iacfgolbedbluedaifadcf(hgfaeb (c
A5 c e (_ut.‘fgu(bn(l.b(‘aezln(fvzd.r'f{bg_fuebI e
A5 ¢ b tacfgaibedb(ardaifadefi{bgfachl b
A6 c ¢ {u(‘fga.(b('db(aer-:la(_fcxdz:f{bgfucbe )
A6 f f tacfgaf{bedb{ocda{fadef{bgfacr bI ()

Y I RRREHHTRBEENIT N TEERKE
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1.3 MIX

WA RIS BARRMEA NI S TR EZENER X RRBITIRAE X
MEMITEMRID, dRBRBHAR. Al ENFHAERNEZ A MR
“(adg) (ceb) (f)"o EETEHH 1 HBLATRTER

MIX BB T A MIx EIRXAEE, mie s A - TR SRR
BIRRATE AR U TR R LY. —3K 80 FIBIF A 80 W 16 > B F4F
FER, BN FEREER () wULU O FRF R DEFRZE R (b) U
U RRER - MEFRA REIL (o) “Uouuu T 2 B R UETE AR 75 R
Bz mER (D) HE  BRFHIN -k, B 76~80 5 F LULL =3¢
RBEARRE — KR o B0, (6)fTLUZFFLEIFGK R A £, 0F .

(acrFrce) (BCD) (aED)

( raDE) (BGTFATE) =
BFEHRESEmANTeBFENEA, BREERX LELMERMEZTAR.

BFE AOERY X T k) FARFEAEE A, MAEEFEHA H
SURMEBRAN TROERGER D (B AT AR R R .

0l MAXWDS EQU 1200 BMAWRKKE
02 PERM  ORIG %+ MAXWDS WA BHES

03 ANS ORIG %+ MAXWDS BERMNE

04 OUTBUF ORIG  *+24 FIEPL B

05 CARDS FEQU 16 THRANRES
06 PRINTER EQU 18 TEPLIR &S

07 BEGIN 1IN PERM( CARDS) ELk—kFH

08 ENT2 O

09 LDA  EQUALS

10 1H JBUS  *(CARDS) FHRMBIF TR

11 CMPA  PERM + 15,2

12 JE * 42 EmE KR G?
13 IN PERM + 16,2(CARDS) & 15—k

14 ENT1  OUTBUF

15 JBUS  *(PRINTER) ITERI AR B B —~ Bl A
16 MOVE  PERM,2(16)

17 ouT OUTBUF (PRINTER)

18 JE 1F

19 INC2 16

20 CMP2 = MAXWDS - 16 =

21 JLE 1B BEHIRASE

22 HLT 666 BAKZE!
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F1F AXEs
23 1H INC2 15 1 B AR 2 NFR
24 ST2 SIZE 1 TE PERM, PERM + 1,5
25 ENT3 0 1 Al. B 1#
26 2H LDAN  PERM,3 A B AR T =1 F5F
27 CMPA  LPREN(1:5) A AT
28 JNE 1F A
29 STA  PERM,3 B BRI E MR
30 INC3 1 B BET-1TETAHA ST X H
31 LDXN  PERM,3 B
32 JXZ % -2 B
33 1H CMPA  RPREN(1:5) C
34 JNE * 42 C
35 STX  PERM,3 D LAIE T ARIEAY X B
36 INC3 1 C
37 CMP3  SIZE C FiB TR ERC AL T g
38 JL 2B C
39 LDA  LPREN 1 HERFBES
40 ENT1 ANS 1 ll = FEHAEENNE
41 OPEN ENT3 0 E A2, FFHEI
42 1H LDXN  PERM,3 F FERMIFIEH TR
43 JXN GO F
44 INC3 1 G
45 CMP3  SIZE G
46 JL 1B G
47 EFMFRE T B IRE A T
48 DONE CMP1  =ANS-=
49 JNE %42 A REEEHYIG?
50 MOVE  LPREN(2) BRSO
51 MOVE =0 = HEERZERE B ANEAFE
52 MOVE  -1,1(22)
53 ENT3 O
54 OUT  ANS,3(PRINTER)
55 INC3 24
56 LDX  ANS,3 R ERITEATED
57 JXNZ ~— %-3
58 HLT
59 «x
60 LPREN ALF ( T AR
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1.3 MIX

61 RPREN ALF )

62 EQUALS ALF =

63 X

64 GO MOVE  LPREN H FTF i 8 o — N E R
65 MOVE PERM,3 H

66 STX  START H

67 succ STX  PERM,3 J FRid—PTCE

68 INC3 1 J mAE#B—T

69 ILDXN PERM,3(1:5) J A3. B CURRENT(BP 1X)
70 JXN  1F J e =A%

71 JMP *-3 0

72 5H sSTX 0,1 Q %itf CURRENT

73 INCl 1 0

% ENT3 0 Q BRA#KER

75 4H CMPX  PERM,3(1:5) K Ad. FAH#HE

76 JE suce K JUE = CURRENT?

77 1H INC3 1 L ey

78 CMP3  SIZE L BRERTG?

79 JL 4B L

80 CMPX  START(1:5) P A5 . CURRENT = START?
81 JNE 5B P

82 CLOSE MOVE RPREN R A6. K]

83 cMPA -3,1 R FEarA= ("

&4 JNE OPEN R

85 INC1 -3 S i 2% A~ TR R ER
86 JMP  OPEN S

87 END  BEGIN |

EURE b — /TR TR XA RER 75 FRANBFERBST,TAT LR
FHFERNGBRNKSHEBRFHEEERE, AMERREFANAE, BT 578
g7 0 TN ER Sy o 07 ~ 22 ATEEHEM A ) IF BLATED 3K R A B9 B 4523 ~
3BIFEITEEN ST AL, B A MBI HE ;39 ~ 46 17/ 64 ~ 86 ITTEMBIE AW EET
15T 48 ~ 57 17 B A R, EE SR, REMEMBIEA BT RELH X BF,
W B B B —— s B A BT LR R AR 5T, R E RN BAF T E S
(3 E AR AP SO AU R PTARAR 2 T, B S B0 T T AR LA AR (RO
M

R BF A TR R AR SIS, B AR Z LRI, R BRATH R
1.3.2M B0 BRRE s BRI, 4T 30 BUBE BT B K. ATERL, ELBE R T ERA
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F1F AAEA

Woh ERMASPAEAZ AT, EX—RIZZ T, 1T 71 RAREIHT, T HT 32 8
BRENA KL,

AL R BN, 48 BT X AR R B L )

(7454 +6B+7C+2D+E+3F +4G +8H + 6] +
3K+4L +3P +4Q +6R +2S)u (7)

o0 e A EOETR] . O TR (DB RIIFEEE 15 K58 4,8, C,D,
E,F,G,H,],K,L,P,Q,R,S, MMAIN LML ENT S AKNE XEELBRER, B
FEFATHRE 15 B A L5 e 26 B A4 () BB A — R SR

BRI RIS BRERE—EE"  — ML B IIT R B L H %S T
RITEBRINZIESHKE . ITEEXEROANEEU—RIERBROFTRIEETF
MEXEEX. EF A NRE, RIMNEEUTHTRE.

MAT HATF b
26,38 A=1+(C-1)
33,28 C=B+(A-B)
41,84,86 E=1+R
42,46 F=E+(G-1)
64,43 H=F-¢C
67,70,76 J=H+(K-(L-]))
75,79 K=Q+(L-P)
82,72 R=P-Q

HE/RERERA N WX LR ELBREM I, FlM, ERERFRF,RNE
B BB AT EAREENN. HR  BE—IFETMNAETESE, F
NE=ZBHMERANTREKRE H=R;EHR, EAINHFEAH K=L- R, it
T, RIMNBAEHET 15 MRMEFH 64
A=C,E=R+1,F=R+G,H=R,K=L-R,Q=P-R (8)
ERERF—EFRRE-TAERNTE, E 2.3.4.1 DN hIRI P BT 47T
TSR E LR EEAME R IR S B, AT 1T 24,25,30 7136 &I

B+ C = WAFHM = 16X - 1 (9)
Hb X BRARFR R #1728,
B = WIAH“(" MANE = WA PIEIRAN (10)
Pl , 1T 34,
D = WAH)” BN E = WA PIEFRANEL (11)
HEQOMOADSZHTARREREENES BN —IFL.
B=0D (12)
BT 64,
H = Fith PR (B BN TTEMTER) B (13)

fre2 g RETRMRAMNE; EWEA T, H= RX—BLRTNE/RERERSH
B, EAEQR)FEEEHAT .
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1.3 MIX

B—1EDZANFRAHSWEIFC. FIFX—F LR RIT 29,35 F1 67, 1K 18

J=Y-2B (14)

Hi Yy REATRAHIHFHNESHAFEHN . HHERAHIPHENRFETE

Balfi e — K HEET S, HEBET 24, AIX—FEL, RINBBH(SLERX
(8))

P = H+ Q= SABRRTES M (15)
X7 80 KT HE B, th Al (K — SR BARA, B, T 85 R 1E
S = §ith HP T Z TR AN (16)

B RNAAEE THEBENE B,C,H,J, P S LR EEHEM I HSH, XS5
RUTHES 58T A WiHita.

145 RHIEBRATTEBEIMNE R T RAE ¢ MLAFS. SFXERE, B2
MBI, BT 41 T 74 FRASHRANBE#ERET 471(BRE—R)BEE
T8O E R, 7EX P+ 1 MEFME — DY P 54 “INC 1"HIITT B+ C IR XUHE"
17 44,68 1 77 Ab kA B ARATIB RIER R MK ¢ 71 L WAEELXER

G+J+L=(B+C)(P+1) (17)
Y, BHTEE(T) R G+ LB — 1R (EW K +3F+4GC+ +3K+4L+ =+ 4+
76+ +7L+ ), BHBRMNALKE TN BN HEE ¢ M LIEEAFE—FH2HHT,

SZa Ul TR R AR R T AR5, B artElH A

(112NX + 304X - 2M - Y + 11U + 2V - 11)u (18)

FERXAANA, 2 FEABAFAE 7 i A B 2 FR 0T

X = WIAR R B5KEK

Y = MAFESAFEN M R(REEREN =)

M = BAPIEARREL

N = RASPARETEZRB N

U = BB PIEar (SR TENTER) MK

V = Bl PR TTRIBEAMAEL
HIOTRI, ZRBEXH TR ET A XF—LBF  AFLFTELEUTHERE—NEE
Bk o

AT 3RATRE R, SR i HEF R REALAY , 383K, & U F v 43 5IR Hy 70 1,

A—ABE B ALHARAE R, REANBEEHOREER, RITEEEL
AT R R R, 4R B KT 2 F R ASHTE X AR R, B, B4
B AR RA TR A T A S R A R I A P 4 0 S AR A SR A O 1%, 3 P BV R T
HRE HH o

SR, BEANE HAREE , A TR BRI T BN PR ERMRAH %, REEI+4
AEETALREM KR ORERET AN B4 P XRREN; A AR AT
TITERICALE L o A ZEFH— DL AR AT HED ek M B E & 5 HUT
KB TTRALAT AT B A — R St i ek 7, 91 B M E B IR A TRt i+ &
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1% AiEbd

LR HES D A SFRES . ERAEWE R AFPRERNAFS R, TRt e —
AN EREEAE R ERFERAE - RAH TR EREGHE X R A (Homo sapi-
ens ) BT AN ] BE AT SE Hb MBI A — 1B 44 o

MTHTHSFENX A TETEIN TR R ERRR? R 2 A HEREAREAE,
EXNRNOEAER S, BNERUT WL B EE A 28 I TEFR TR R K
HEZWRAT 4 B0, R AR“de) (bgfae) s

(abcdefg)
egeb?af

CHARAERTREBANN dZ T,

X2 WHRE R, MRBATNA DB FHEFIIT 16 H B NA Z 4 5 BRH#T, 5
Al RGEMIE XN RESER, EFE « Z FRIERT « AR FELFAMHI(EIL
RUBTEPRE ) s 4T « LLHOBERTE L —REBEFIHER THE, ERFELTE, A
B RIIMERE.

Bk BUAAH X o) k) XNEHRIHELHMEE A —BENSER. BE
PHEGIR TR B TR ), %, 0,0 RAVERBBIER TIU], T[2], -, T(n]; HEXE
BEERE, BN T(i] = 6, ERMAHIIZT x B x50

F2 E-RBHEPET X

(acfg)(bcd)(aed)(fade)(bgfae)

a >ddaacaaaaaaaaddddddeeeeceeceaan
b= ccceccecccggggggggggggggggbbbbd
¢c +eeeddddddcccceccceccecccceccecccce
d—>99999gg9)))dd)))bbbbbddddddddd
e—>bbbbbbbbbbbbbbaaa))))bb)))))e
f > ffffeeeeeeceeceeceeceaaaaaaaafff

goa))))VfFfFSFFfffifriffffffagag

Bl. [(#164k] XF 1<k<n,B Tlkl<k, MH, HEFENGELMETHEE A

B2. [FMTE] ZEMANT - TR NEEE). WREWACDEF R, MNEKLSE
o MRTERE)", B Z<OHEESRE BL,URERE"(", 55 B4, BMXS
FEA TTER «,, FF B3,

T KM ZeTi). WRXAE T(i)=0,8 j<i. REFR B2,

B T B Tl Z. (XA, BRER2HIEE TaD ) mET T, 3F Bt
Jo7 - 1) R 1 g 41 4 ) 2 R 6 AR D e A o [R5 90 ) iR B 6 R B2, |

YR ESIT TIMEEZ G, ROARUBER BB R TR, WREA]
TR EBIRAREE 8d — e T ik, R IRE S #H AT,
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1.3 MIX

~

B3. 2% T1i] B4. & T[]

J
B2l #ITHES | Tk B B

RERNBE I ETXPIHFEEN X BT, BINFEFHAMERF A B
() B ZE A ML , 17 EL 0 Al o A% 5 AR AR o B B — /N )RR, BN AR 3B e R
FIEITE 22, %0, %, A4 IRRATOMT ST BE B BWR? RATHEAREE o, Bt
AHFEM M b BTTR R ) W, B 2y, F% . BRXAREH— R R R s
SHILEZBIMTROLHRNER, MABKRERYMOTEL (SRLUTEFHK
35~4447), -

l '

BL W1, —>< B2 FAJEE
%b&él

7

BF B(ERAHAS AHE) X=2Z,t4=;l=;r3=n, BB LB B R [E 4 Fk
H¥H

0l VMAXWDS  EQU 1200 AR B K
02 X ORIG %+ MAXWDS BFR

03 T ORIG  *+ MAXWDS HARSE

04 PERM ORIG  *+ MAXWDS HWAHET

05 ANS EQU PERM BRNE

06 OUTBUF ORIG  *+24 FTEp G &

o7 CARDS EQU 16
MAEF A B 05 ~22 174

24 HLT 666 XA/ 2 N FRTE
25 1H INC2 15 1 PERM, PERM + 1,+-- ¥, T A
26 ENT3 0 I HMERFFEMET
27  RIGHT ENTX O A B Z<0

28 SCAN DEC2 1 B B2. T ILE

29 LDA PERM, 2 B

30 JAZ CYCLE B Bz A

31 CMPA  RPREN C

32 JE RIGHT C TPtHMTEREY)'G?

33 CMPA  LPREN D

34 JE LEFT D Z("g?

35 ENT4 1,3 E hERMHES

36 STA X E HFARMTTIHL

37 2H DEC4 1 F BRZFR

38 CMPA X, 4 F
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P1¥F Arms

39 JNE 2B F EEHIREICEAIE
40 J4p FOUND G XA KBS RE?
41 INC3 1 H &¥mER RN

42 STA %,3 H I\AERK «,

43 ST3 T,3 H & Tln]<n

44 ENT4 0,3 H i<n

45  FOUND LDA T,4 J BLHEZTIi

46 STX T,4 J Ttz

47 SRC 5 J BZ

48 JANZ SCAN J

49 ENT1 0,4 K R ZHE B j«i
50 JMP SCAN K

51 LEFT STX T,1 L B4. HF T[]

52 CYCLE J2P SCAN P BRAESEM T, MK E B2
53 *

54 OUTPUT ENTL  ANS 1 BERWHeTFEA

55 J32 DONE 1 xMTREEEE

56 1H LDAN  X,3 Q HERNWEREF S
57 JAP SKIP Q0 BFRECIML?

58 CMP3  T,3 R A—TBITEWNIEHRE?
59 JE SKIP R

60 MOVE  LPREN S FFEE—AEIR

61 2H MOVE  X,3 T

62 STA X,3 T X&Fmiric

63 LD3 7,3 T FRTEMEH®RE

64 LDAN %, 3 T

65 JAN 2B T RBHEDWTHRE?

66 MOVE  RPREN W2, B R

67 SKIP DEC3 1 Z BEF-TELF

68 J3P 1B VA

69 *

70  DONE CMPL  =ANS=

M A B 48 ~ 62 1748 [F)
84 EQUALS ALF =
85 END BEGIN |

M T RAEFREMETEIFICE K 54 ~ 68 17, L B — MEB AT R LB RIRIR IR T 19
B, BEXARFIE MR A,B, -, R, S, T, W, Z SRARTHERF A KT
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1.3 MIX

FEA MR BFRAIRL R, RS R, AT TR R R SR % ) (B 3
L 10),

ZRRYLBF BHITH S BRI ERELHRENER E—XHEE
W AREE Fo NERMMIE A FRIA A 1715 2 0 BT LA AL BRI 5 A 5
&, MAEMETENEATAEE RN EENE, L oEATTATHERESREE
HEmifit.

Kt DS x i B M 7 MR ES L MRE 2 F i AR
JOE 7~ 2 F R B o S TFESHY /M 2 x dB5XHE,

MIBFEL »  RFRRHE, TARA »~ HER1RZRMCH 2" = x BERAE
) o

B—HESE — 8, B,

abcde . cdfbea abcde
(cdfbea LR (abcdef) - (fdabeg
IAEFRA TR B RT3 — N HEZI 3 A o B ek

HEANTRIRARES  BAVRE LS, 2, -, n BT, 2 X[1]X[2]
X(n]BXBER—AHH, M- AR T ERTECHHE. T Isk<sn, B
YIXCk] ke TR v[1IY[2] - Y RIBREPREH . XA H A 20 M HERT,
B XA n R YA oA,

SR B U RIR n R AEE KA, T B E R, RATHEIHE X[1])x[2] -
X[n 8B MAE 2 55 PIE2S 8], BRATER B 20, HAER 1T E %
SO JE, B X[ X[2] X[ n R BERMHIIMH, MF I1<k<n ULE
XIX[E] ] kB REAR (B EAREMRATT LIS TR 8

BRI G RE) 2, nl —D 5 x[1]x[2] X[ 2 B8R
=3 XANE R B B 5 (Bing-Chao Huang) %5 1 8 [Inf. Proc. Letters 12 (1981),237 ~
2381,
n. (¥sik] & m<n,j< -1,
R.[TATE] B i< X[m]o MR i<0, BRSH S TEE L),
B, (=PI ERB] GXA j<OM i=X[mlo MR m AETHBEFNE KT
R UEREHIVE X[ -] =mo)E X[ ml<j,j« - m,m<i,i—X[m],

W, [1EFER TG ] 4028 i >0, % F 3 (EFBRER); BME i<, (TF—
BT, ERMHIE X[ -jl=m Bm BECHBEARPZELE.)

B. [FEREHE] B X[ml—-i. (BE X[ -il%F mo)

6. [Xf m &3] m I 1. 1R m>0, 50 ; BMERLEH, |

RTRFEN—ABIFBNE 3. INEERETHIWBRMEIFR S, &
ETCRMARAICH R TTE , 2 5 HIRE ERNES .
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$1% ARAEL

%3 mMEFITE621543 8

bAs®E 1 B B B 15 R B B 5 R 5 15 B 15 IS
X[1] 6 6 6 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 3
X[2] 2 2 2 2 2 2 2 2 2 2 2 2 -4 2 2
X[3] 1 1 -6 -6 -6 -6 -6 -6 -6 -6 -6 6 6 6 6
X[4] 5 5 5 5 5 5 5 -5 -5 -5 5 5 5 5 5
X[5] 4 4 4 4 4 4 -1 -1 4 4 4 4 4 4 4
X[6] 3 -1 -1 -1 1 1 1 1 1 1 1 1 1 1 |
m 6 3 | 6 6 s 4 5 5 4 4 3 2 2 1
j -1 -6 -3 -1 -1 -1 -5 -4 -4 -4 -4 -4 -2 -2 =2
i 3 1 6 -1 -1 4 5 -1 -4 -5 -5 -6 -4 -2 -3
MEBIBREES]TE « 4 1B (1 6 3)EEREB T

B IROEE ARy MAEEELELERF B HHRKIEIFE L (54 ~ 68
1), R EAEY REHZAN— LR R P RRATEN ., HRE vIx B9LHE, 1A
BE—NFESTRE - i MAR I ABERTER,

BREIGERKE) M=m;=- ;3= R n=N, Y X MEFHILRIER
— R —ER e, B LUE X —1 5

0l INVERT ENTL N 1 I #Eth., m<n

02 ENT3 -1 1 je—-1

03 2H LD2N X,1 N DR FPruE., i<X[m]

04 J2P 5F N WRj<0EIS

05 3H ST3 X1 N B X—PTERKHE, X[ml~j
06 ENN3 0,1 N j<-m

07 ENNI 0,2 N m=<i

08 LD2N X1 N i<X[m]

09 4H J2N 3B N K. BEHREFRTE? MR >0% 1B
10 ENN2 0,3 C HWE <)

11 5H ST2 X,1 N DI HFREFHNHE. X[m]<~-i
12 6H DEC1 1 N 6. Xt m{BE#H

13 J1p 2B N B m>0%DR |

AR HE FRTA R TR RE B HET. B—1I0E X m BRESRK
BHFEERANNE, MEELSR S HERNENE. BILBRBERN (14N + C+
2)u, KA N REHEB KA, T CREFH 2N TESFE—PEEILEIHSIF C
B4

X T EBAEMAEWES , LFBE MU LREE, BRI TR A 7
SR — MRS T R . TR T RIEIER J. Boothroyd 45 HiHY

Bk IGhRE) INEEFNEE 1 —HNBCREFRARNTIE.
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1.3 MIX

. (2Bl T 1<k<n,B X[kl -X[k]. MEE m<n.
R. [k ] B j<mo

B, RG] & i<X[jl. R i>0,8 j«i FEEX K.
Ja. k] B x[jl<Xx[-i), X[ -ilemo

J5. [ m UG m U AR m> 0,80 2, BUERER, |

k4 BAEFTIHHE621543 1

ZAREEE: 12 B B B s B B B B3 B B B B
X[1; -6 -6 -6 -6 -6 -6 -6 -6 3 3 3

X2l -2 -2 -2 -2 -2 =2 -2 -2 -2 -2 2 2 2

X[3;, -1 -1 6 6 6 6 6 6 6 6 6 6 6

XxXf41 -5 -5 -5 -5 5 5 5 5 5 5 5 5 5

X(s] -4 -4 -4 -4 -5 -5 4 4 4 4 4 4 4

x6) -3 -3 -1 -1 -1 -1 -1 -1 -6 -6 -6 -6 ]

m 6 6 5 5 4 4 3 3 2 2 1 1 0

i -3 -3 -4 -4 -5 -5 -1 -1 -2 -2 -6 -6

j 6 6 6 5 5 5 5 6 6 2 2 6 6

% T Boothroyd B — Ml F, 5 W& 4. AT LR ERETIEIAEH, A
RUGXMEEENAERAAKRAEE . HERERIERSEE(SL-TE 13).

BE J(EMTEED

01 INVERT ENN1
02 ST1
03 INC1
04 JIN
05 ENT1
06 2H ENN3
(174 ENN2
08 LD3N
09 J3N
10 LDA
11 STA
12 ST1
13 DEC1
14 Jlp
R T HEXNEER

— =

BT

M1=m; R2=j;3= - i

N 1
X+N+1,1(0:0) N
1
*-2
N

0,1
0,3
X,2
* -2
X,3
X,2
X,3
1

2B N

222z 2T 22

BRI T 8 BB 1~ R (2 LT 14)
RERE I RBREYHM, G50 BE TRERMS. FXE B IFY
BEITAEIEA EF n oo o R, TTEE 1RFHETR BRI ERR LR » B El. sF

JI. BRI
BERAMNAS

A7

m<n

R2. 718tk . i<m
]<_L

3. SR G R9IA

i>07?

M. Kig

X[jl<x[ -]

X[ -il<m

I5. Xt m 1B
WRm>0,% 12 |

LR BMNTFEHER ;XN EREARMAHUE,
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B1¥F AARS

B -RAENEEREE J(EEMENERMENAR BUNLRLERTEKRA
T

—ANRFEHWE RIEEEE, — M OERE S IR — S TR
F(163)A5)TLUER(54)(316), %%, X TIEHICS % E— 1L X (canonical
form) ¥ 2 A TR EME—M. RREEL, M #HT:

) HES AN B ITEER.

b EE—MERH, B AT HB/NMITE,

o) AMEFF 3k~ TC K 1 R TUF AT B E R

BIan, LL(3 1 6)(5 4)FF iR, RATHEF

(a):(316) (54) (2); (b):(163) (45) (2); (c):(45) (2) (163) (20)

XATER M EES L BIEYA L EE10 B AT O — B E R S &k,
HI, R —F o EE45216 3" Y PHARBEMUERERER. LHAEEIAA
B 75 AR/ IME A9 B BT 22 R IR (B0 22 (B 45 S 0 F5 7 FoRT i A B/ TR )
BRI .

B FEIRIE A MR 2 T RATEEA T R FZSW AN E &5 ULHEER
EEMEHSIME S ZAAIHH - -— XN, Fl, EEXNZTHHS621543%
(45) (2) (163);MEEAIESBERNG52163, EZB/AEXTERQS563) (14);ME
FEWMEF2563 14, EERERATEREB64) (125);%%,

AN R TR R E 2K R B HE B A 1 S N . BIan, R ATE iRk,
A TCEBHER IR Z/0AMERR, 8 T A XA A, K115 BEE 2 TRENFIH
DIANHEDI R E S FEERAEI ., RIVEEEMIF THFRE M HIRES. B
e, BRATESR Y M B E W T FHRE, n MTEN—NHESIE Z 04 8 L3 H BN
", 7 1.2.10 /N RRITE XX E— REET B, XM EERE 1.2.10M K52
MHEE(A+ 1), T ERITRES T

’ minl, ave H,, max n, devy H, - HE?) (21)
(SZhs b, RV T AARIA MR KERN B, B BAMBE L RH K HR/MEAA

S8 EL R EREWT o At sho0ia [ ] ootk 4 4o

S NE T 0 it — I [ ] [t oA kR

AT AT LA FE [ 22 B4 modR MBE 2 10 B0 P BB, E RSN T — MEFAIF
BEE, BQD,EFRER NSRRI EHE o H, RNESFET n! RGBT
T, MERITENME S XEBETZ—, R TFHRERED?

BBLUBERICEETH,2, -, nl A n! NI BZOA ZI0IEI L
HT B XA I, LA E— MR ST (x y o) LB DWW BR BRI
BAE(n -3)! NHEFI, B AXREETH o -3 A nET U877 . HES
B AT BE A9 = TEHEFF (x y ) BINER n(n-1)(n-2)/3,BUAXTF « B n &S, X T y

<172 -



1.3 MIX

Bl -DPMEE T :H (0 -DMNEF. MAEXLE n(n-1)(n-2)F%FEYsd 5
TARZTEFCHBE AR (v y2) (yzx) (zxy)d. BEHARE ! N
SR ZICEH ISR n(n-1) (n=2)3FLh(n=-3)!, BIREn! /3. 20080 . X T
1\ m<n,m JCIEIBEEGRE 0! /m. GXBRBET ETEARBERE ! B, X —3EH
AT EIERY . Rt B B 2 M E A BREE AL - BEVLEES 2 R B IR 1y
/I\éz&xe H,o)> R 17 IEB- - A BRI R BRI IR K R n/H,, IR AN
n! H, JOHR SR SEE ARR LR ATE (B R BATE — A BEVLIHED) R o e B — A 7
N EZTENIBIREF KR n/H, R,

AT SEMBEATTE R A B BT, RATEBERERE ~MREYLHES] P2 A 4 £ 0
EARFIN L RRE-DEEBHRE, BRI o) NHESIS T3k, B85 AR st
BHEBANTREN, RERIBLEEH RN TENER LSS Hln, iR » =4,

TEIEICE 2143 2341 2413 3142 3412 3421 4123 4312 4321

—MEEITE:1342 1423 3241 4213 2431 4132 2314 3124

B EIEICE 1243 1432 1324 4231 3214 2134

=N EETE:

g4 [ E TT K 1234

(BANTRIER, BE—HI PR EFEE R E ML TE X5 D s
HHBAR o ) TC B B ST R B R L HEB Fr R £ 5) (derangement ) , BB 5 () N EUR T n EEMK

MEH ik Ei1esm s i r 8.

W Py n DXTRIGH b N ICEREHEE MHT A8 B,

Py=9, P, =28, Py =6, Py =0, Py =1
X EAREFEEE R XS AR RITTU AL S ERBEMUBAEN k(X

EILLL( Z)ﬁ*?‘iiﬁﬂé%ﬁi),%EN?KE%%@%B’J%FE‘J ne ENTE, UG
Peo_ oM StHEAT HER TS EIE & MBI TEE BT HES.

Pu = () Poin (22)
HATEF 2 EREHER S Z M X E— KN
n! = _Pnn + Pn(n—l) + Pn(ll—2) + Pn(n—3) + (23)
EAK ()M HEFE—EH AMHNE — FIieEE, %*zﬂﬂ?”ﬂ
n! =g—(!)o+n1])l! +n(n-1) P! +n(n—1)(n—2) 3, + (24)

BRE—AX TR EEL n BENEMER ., XS EURRITRE Bt —
EHIT 1.2.5 /N RGBT 5 9 R e T —— T B 7 1.2.6 /N
HIPRE L ENRBH— RS (B 5). RITEE

R B PG ILE (25)

HAERN putl n MXTRIHFIEH & MR TRBEFMBEER, BF py= Pu/n!, A
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F1F AAwg

(22)F(25)F]ATHE
pu = il = 1y + a7 -+ (- D7 ) (26)
ﬁi}j}zlﬂglﬁ Gn(z) =Pn0+PulZ+Pu232 + “.lﬁﬂt%
G.(z) = 1+1i!(z-1)+---+ni!<z_1>": S Loy 27)

MXANARBYE 6,(2) =6, ,(2), A 1.2.10 /N RFE, RITE2 XA TETE
BRI T3St
(min 0, avel, max n, devl), H n=2 (28)
HRERA R TRBEANHIAD R — ST AN TR SR REEHN,
R BRI RN — AN EEFE., FFRO—RFEETURRINT . AE N
PRMXLETENM NFES,, Sy, S RITW BRREBETEREX LT EDK
TERAZL, &SI RRE-NEE S PRTEONE, RO RIEES S PRIxt
KEINTER
N- 20081+ 20 05N S]- 20 1SN SN S+

I<jsM 1<)<hksM ISi<jcksM

+ (=DM NN Syl (29)
GXFE, BATE SN ST N PRS-, Sy PRTEMNKE; BXRIBAKR ML
AT o FRARN TR R T — 54 , BIXE TG S, 705, JBF 5N S, #9702 4
BOMELE R, X X RE T U E A=A EEREHTE, S%), X
MR T ER LM, FREORSE5RAE— (S8 25),
AT HBEBRALITTREAN n T EIHTINEE , RITEE N = n! DM HEFIHA
S RICH B RTER RN IINZIA . MR 1<) <jo< <jo<n M 5,0,
NS, RITE MR -, RATEEIAEHIOHE, X BAR
(n—k)lo BEBAF(29)Z M

nl - (;’)u_ D1 s (2”)(,1_2)! _ (;)(n—3)! b (- 1)"(2)0!

X [F](25)—F,

RFFRHREH A. de Moivre 45 1 119 { & WAt B 2 Doctrine of Chances (London:1718),
61 ~63;% 3 ML(1756, B Chelsea EE[1,1957),110 ~ 112],{EHE A8 L 7E 1. Todhunter TH
Algebra (58 2 i, 1860), § 762, A K& W. A. Whitworth T H 4 Z Choice and Chance ( Cam-
bridge: 1867) X} Z EAL HVE it — 25 & J& Z BT, H R 8 Hb HL AR

T2 5.1 Tt — B BT HEDI L0 A 1 5

3] @
1. [02] #ELL2x mod 7 0% x #910,1,2,3,4,5,61 7 #, IEHXPB#HEZ—MHES), 3

UEHE AT Lk,
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1.3 MIX

2. 110] IESCH BB ATINALES M — R BHZ T (v y) IR— MBI R 8
H(a,b,cid,e,f)<(c,d,f,b,e,a)e VHIIMAMEH—RIIM RBIEH (v y) TTRHBI L i,
Heux Al F

N abcede abcecde
3, [oaﬁ;@;sm(bdwfﬁ x(cdfbea 3R TIE B R (A () )

4. [10548(a b d) (ef) (ach) (bd)FEEAAHZIERBITMA,

» 5. [M10] %:0(3)/R H LMERE RALKTR — MNP E T NEM ., R EMTEN
BITHRTEN , B HiZHES A S/ 0 R Al RERY R [E J7 .

6. [M28] IREM LA S AFHATRADAEE, W TRE A BT 2 HmE ey
29

7. [10] REFT A FA (6)—BAEH, (19)FHE X, Y, M, N, UK VEHA? REHE
MARL, BT APrEsRynE 2%/

> 8. [23] EIEIF B MM A S BREBYRMNEZEAHHTTIARMNAEEL, RERRIT?

9.[10] BF AFBF BEZHENMATE USSR FHERNERSHEE, EFHIERE
I TR '

» 10. [ M28] ZEF B ATTEHSIE, AR FF P AT /RAG 4t A, B, . Z. fEBIFAE19) R E X
WX, Y, M,V UL VIHER PO RS BRRTE . InFEFE ST T PRI AUIREE, tLET TR
(6),#2/F B BB TTHHEIFIRF A BAYSITATA .

1. [15] MRVBAE XA BT o, KRG LIETER B & - 6975 00,

12, (M7 (B E—AEHER) RIELZEUTIE 1.3.2-10 TR ENEPEE—T m
x n SR (ay), m# n, 18 aVEHITFHEIT L+ n(i- 1D+ (G- D, EP LE o WEIE.
BRI 4 XN EEN— IR, B R noxom BRECb), HP by = o, BT RIT L+
m(i-1)+ G-, Rtk HEEEEHS L"#HE, ()X THEEO<sx<N=ma-1
P «, FEHFBIBE T T L+« FAEBSNZETT L+ (mx mod V), (b)RiTibiE
RN AT XA BRI T

» 13, [ M24 ) EFRSE T RIEFH.

> 14 [ M34]) R TR Z TRE 4 B9FH{E.

15. [MI2] REAXENEIEE, EERFRENMGENELEERZ TERZLM
FAEEE?

16. [MI5] UZELRMICS THHI 13 24 i P ERBRBETREXTEMNEZRE; &
HEX—-SEEFABIFERAHS AL, X3RS, BEH 2HED?

17. [M24] (a)IESCEM T 7 n DICEMBIEHS I, L8 ot H, MEEF, Q1R TIX Lo fE 3
(BIERTEEREN)SHE n! H, 5K L, T H AR EEHLH X S gE ok dh i — 2K | e e B ik 4%
BRI TFHEERLD? (b) MBIV ol MBS ot 34K L T B R FEHL %k -5
Bk FE—RE, WA TTE k —DMERR— 1 m TEANEEREZ /D @855TE L WERY
EHRKERLA?

> 18. I M27] n AR —ANHIIEHERER m Bk NMER BB p, B2 M B R
B G (DR AT m TBAME NIRRT 27 REEZRE D (EXHINEET m=1
BIE S o)

19. [HMR1} %KX Q)MIES T IERM THA n=1, EFMANH PoA%ETF nl /e oA
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B1¥ AABAE

20. [M20] BEFALTENFEARBPARBE L, BB HRE o MREF, oo M TR
- — A HEP B RIE B A B O M AR ITIE?

21. [M22] n AMEE—DHEIUE A o) NRIEIR, oy D ZITIEFERME P(niay,az,)
bE 20

» 22, [HM34" (H L. Sheep 1 S. P. Lloyd 2B FFI N, A0 T kA XBEYLHES] Z (E
SR (R BB B — A 7 AR 5 B ) ABEXT RN o MR EE R, PR AR, 3
EERAMESE , v R R A0 A, BT S v 4% LA SR8 20 0 21 HEEE 0y, 0p, 05,00 B
w & 0 F 1 Z IR RTS8,

a) BRI LA T AU, Bt FHEA B f(w,m, k), ap = k BIBEERER f(w, m, k)" K IE
BRI o), 00,05, 0 BHAE fCw, m, DREFBUTRHARAEBA:G) T O0<w<l Fo
m=1, N 0w, m, k) = 1o (iDa) +2a,+3a3+ " =nf o=k ay=ky,a3= by, BRIHERE T
(1- w)w"P('Hkhkz, k3,"'),ﬁ‘fF' P(n;k,,kz, k},)?{}j@ 21 EPEFES{O

b)EIRERH ay,assas, 8- - DS BRIGIFHED] o) + 200 + 3 + - DX R GEAIMR
i o BB )RR TN, W o) + 20, + 303+ = n BIEERE( - w)w'ia) +
2a; +3a3 + R AT BB AL,

)% $(ay,ar, ) BXFEANE ar, ap, - T EEE, RIEH AR o« BIZH a) PEIBR
SRR, ¢ BTEHER(L - w)X, 50w, s X B 8, RARMTF n MRIFTH HEFIHTRE ¢
WIGE, PR o FR—THEIIRG TIRAR N E (B, 2R (a),a0,0) = ), U 6, 19
I n ANATH I — N BEYLHES | R B TR RS A DG E () P RAVEN T, X T A n, ¢,
=1.]

D E XA ITERTE o 3R E— A BEHLHES 48 S B BT 80 F 21 8

e) f X — kK 18,

23. [ HM42 ) (Golomb, Shepp, Lloyd) 4N3R 1, FIRTE n R AY— D HEF R KIEIF A9 F 3K

B ARIER L~ An + %A,ﬁqﬂ A~0.62433 B— A B, RIEH, FEE limyew ([, - An -
1y
2/1)—00

24. [Ma1] BRoREAEE J89HHETE A RFE(BRE 14),
25. [ M22] ER%K(29).
> 26. [ M24] ) AR RERGHBETE S, Sy, Sy P MFRYEPRITR DAL
K. (EXNEERT r=081F0,)

27. [M20] HRARERITEEO<n<an my-m PR my,my, -, m BEA]— BTl
BRI n BN KB my, my, e, m, B o ERRIERR B kB omy Loy

28. [ M211(1. Kaplansky) URSR3EAE S8 1.3.2-22 HE LY Josephus HEFY " ik UEME K,
=8 m=4BHEABE(1536824) (7). ERAE—RERTEXAIHIR(A 12
D 'x(pn=1-2)""t(nn-1)"""HERH,

29. [M25] WEHAY m =2 BT Josephus HEF B IEFAE AT LUE i B 6 R3X (1,2, -+, 2n 90
£ HES AR A 2 (246 j 2 R(2)) mod (2n + 1)), RIFIEZE A BEDEMER TR KT n BIE
FBE, F,Y n= 1R INEHESR(124816918133612) (5102017 11222119157
14) , BT Josephus HEFIZ(711105) (6398421),

30. [ M24] S 29 UEFR, X4 m =2 i) Josephus HEFI BB E LR IB B T A EBE
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1.3 M1

QT =12+ 1) /24 - 1) R REAAR L

31. [ HM33] e/~ > RE 20 1 30, iEHBAS T — A9 m Al n BOREIE b DA B FAE «
WA HAst « B ENT B b, REEEHT c<L(m(x-n)-1)/(m-1)JEH x<n
Fik. R Y Nl T IsasNFHEEN m, BETENEIEBET Y2 (n- DY
(m* = (m =1 [ TFXMERMT(m - 1)/m Fil | Z 8], K Josephus HEFI Lt & BEHLHEFI XK ,
& TR ]

32. [ M25](a) uEBIE Gn

o= (23)2045)%-2m2m + D)2a(12)9(34)%3(2m - 1 2m ) 2m-1

PHEHED] = my ;e om e 1 TGN ¢, HOB LW T I1SkS2m+ 1,8 |7 - k| =2

(WBE,2, -, nl BUTITHES o, i E LR B8 — D HEF o, F18 or B— D HIEFF
5 gt AR TP B

33. [M33 tn% m= 22[$[l n=22* R T 0s < m ﬁMﬂWfﬁiﬂFW(aﬂ @t @3 By
B B RS ESRENAEA R ER .
(12345), 08 i =

OR W i #j

ai|,@10.‘2.@2"'aw9ﬁ, = {

WA B RIRE11,2,3,4,51 89— kS

p 34 [ M25)(#EHER) TRPFEMELENHEIZ B o3 LR Hob o M2 -
ARHBTFE, BT Z,UMR vox, 2o = a Tt X = 8, RATERECAE vox,
Ny no1 = afd BUE BB ks 1 X 1 X0 X1 Ay = P S F Ok <m+ 0, BPIUEK v, #00
BRI 2,10, HH p(k) = (k+ m) mod (m + n)o KIEBR 4 AN XA IR RE AL HED A — A
BRTERRGER, R RX - -SRI PR ERH BHN- - R85,

35. [M30) #REE LB, 4 xomy " %y men1 = oY, FH o, f Ay BEBESSIHIN L, m FIn 1Y
B RATEI ofy R v RICHMNHEFIE — N FEE R EM T E TS
. (R34 5 BN m =0 FAFRIE R R 7 BB (a8) (B EM(1B) (af) -

36. [27] BHRIE S BEPEEN—D MIX FBF, ot RaTetE . 30 e R opy
IR (afy )X = vRERR A, v B9— AN B B LR, Kb of R o AL BUE
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1.4 RO RTHEIR
1.4.1 FERF

WIE— MR ET AR, BERT R HEESH  BEARE
AT REERE, HREXFESL N, X RSP T2 48) 7T AR BEE
— A, T EEXAFRFEEZE, W LM BH M4, LEE Y EH T 6
NIRRT, TREFSIRFZEIEHMNERS, RN TP %,

FIH LA T B O LM T REBEEENSR TR B XS R —ERRRNE S,
TEMIX B, ] FEEREFX— B8 RATATHE I L Mx YIE8E S N, B30
BB E T T B TR TR,

FAEF RS — AR 405 8] BB I A A R ET ], BR T B E s>
{423 [E) T S BR B 335 48 T B ) Sh—— 4, (6 A D B B (B B AR T, BB TERR T R R
MR ERRE, R EARAEE TEAERNILE DB AR EEs. A
B T T2 ¥ A0 &R S0 e (]38 f2 W] LA Z B AT 896

FREAEHFZEEMA . BIEEBR—FEKAM XE MR HERERR
HEG L TR B A AR 40— B 8 B, BOE % #8 R R I R BECAR
5. BT FRFETLIETERS S & A, B F 27 EH S NI ME,

KREFITEHEBHE S TH R TRF KRB RFE, OB B R IO 7 & T R HE
FHENLN W RERIT, R, —EFRAMIZIEXEGAFRFRE-BR; TE
FERBIZ SRS M ARG AN ER" 2T, TRATFEFC—HER, PERTTE
IETEIRE—MEF D, 143N EEEE T REMGE T,

BEANTFERFEAAE - MAODM—4HOMNTRERF, GlNRMNC ET IR
MAXIMUM TR (B 1.3.2 /0%, BF M), IETSE, XBERMNEFEDZXIE
B B R VE RSN, (8 H A R B E A9 BT HL 100, AR R(E

* MAXIMUM OF X[1..100]

MAX100 STJ  EXIT THEFHE

ENT3 100 M. #lthtk

JMP  2F
1H CMPA  X,3 M3. HE
JGE ¥+ 3
2H ENT2 0,3 M. HEm (1)
LDA  X,3  REFHIRKME
DEC3 1 M5, kel
J3P 1B M2. 3BT TG
EXIT JMP * BREIERF |
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1.4 i RALHZHHRAK

e DU B Iy TR SRR o, — 438 40P 1AXL00™ 3 R A 1758 A BB AR
FMHTE %+ | FIHTE X+ 100 B9 4N, T B BAGEA G BN LT 2 o 73K
PG OL T 7R SR 28T 5 4 “MAX100 STC EXIT MU A9 “EXIT Javp * "SCELAY,
1T FAEARIE AT R, (1A A BRI FORA 1100 #7753 BB —
BT,

ROBRr L LA B ACH MIX RIHLEE 1T, T AR EIALE A T4 497
o FEEIET FEPEhRITH S R AN ATXNT B R e I3 PR e
— RIS RAERFA B (BRTET E PR T — AR5
PRI AEHLE TN T U015 155 £ S AR

AERR B L A TR AR BT T A AU R AR £ R R A ek, |’
B—RABFR MR TMEERFFHAT m ik, WRIEXEERAN—NTFEF,
HATHE KBNS 5T KA T2 R D??,%ﬁl\%‘tiﬁﬁﬁii/l\?ﬁf-?% m At
HWITRIRAHIT N E—4 oMp RS XA Sk m+ b+ 2 MEBIT, MR mk, B LA
BT 48 Ry BUR 2

(m-1D(k-1)-3 (2)
IR EN1EE m A LGB ERFRFRITATREARET AT MR, X 2H
B, R kA2, HRIBIHFL, m BKTF 4,%5%,

B ok i Bet (8] B0 BBUAMIYHE 4 JMp, ST # JMp BT A6 28 A At 18] , 0 88 8 4 A x4
FRFENSAEE; B, ﬁu%&—/‘ﬁﬁﬂﬁiﬁ%ﬁ@ﬁmf\:/\%ﬁﬁh AR
41 BB,

xtazlkh/rafrw@éﬁ,ﬁﬁ n:ﬂ]%x#—ﬁiﬂﬁ&tﬂ@%ﬁéﬁﬂiﬂ@o W& FREFARA
RERER—KES PR A, MA MEAFERAFRFNFE, MEE—ITEFH
ﬁ-zﬂﬂﬁiﬁzﬁgﬁﬂ,mIJXHEﬁ%MJ\BﬁﬁE%ﬁHIﬁE%IJFHEEmE}@‘%E%ﬁﬁL‘Aﬁtﬂ:o
MH—JmE, B EAFEF, B RE— BT ARSENBRRAS, B X E %
WA TSNS S

éiﬂ%ﬂrﬁ“ﬁ%ﬁiwﬁ — R rESE, BRI T AR X, SHEIRFEFN
YEME; AR FRF AR S — KA, XESEAEREZ R,

TSN B H B R FREF M TE Y RRE, SRR A A5, 1
RFRFERBENSHOEEE, RMEL, STFRITH vaxi00 FEF, BAFFIR
{728, B2 OMP MAX100”, {ER MMM TR, ~MEERKNABFS, Fl,
T 1.3.2M 2 Max100 M— M, BEREBMNL » NTEMRKE, S8 n HREE
WFAERS L9, AT R A FES)

LDlI =n= ENT1 n

59

JMP  MAXIMUM JMP  MAXIMUM
B RS,
WRBAFSIER « MAFRTT, XTI ASE AR (2) R
(m~1(k-c)-HFH (3)
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FU¥E AR

M LT 5 Fr 6 4 B 43 2% A9 B ] 2 R 88

TR AAER AT RET B T AR B IR &, R e X F bt A AR 2 2 X nl i o B2 1
B RIRGE . BN, 7€ Max100 FREF , RITLH0EE, #5345 “omp MAX100” F A1
AMURIBIEATFEAS A POIRKE, LR EFFR R PR EBEMME, MERITEE
FHSE BAR, DN FHRFPTRESERFABONE, X—SLHCE, BT HIE
MAX100 BUE 3 FiRE , IHFEQE A ES . X uix MM HEREURRY
TR MAX100 Z S5 ATE4“ST3 3F(0:2)", LR TE EXIT Z R4 A “3H ENT3 * 7,
AR B BIATRE I SRR FEFE N AV AN,

— M FRRFA S EOTEVYEE SN — ¥ £, @i ERNEFAE— Max100
FRF,ENAERS TENRKEIREF RS (B ovp MAx1007), BEEK
B, B LBNFRFAOER, — 0 XS E S BRIETAR SR B, R R 4
MHRIRE BT RHE , BRI A B89 B R HZ 78 SR R Rt — B,
TE 1.3.2 /N 45 ) MAXTMUM RIFFAEIN T -

51 ; JMP MAXTMOM
AOEMH: ol = n; RE n =1
H A4 rA = max CONTENTS (X + k) = CONTENTS(X + rI2) (4)

3 = 0;r) A1 CI 3% 520

CIB E RNV K N R FFRS I ML EEA RO FEFENX —F3,XBREE
IR T 58RI )R X F oIl RZFREFIMERR W, TS O &GL48E
RIGXEEHFFE T o FERFER R P IUR A FREFINE AT RES 2R WA T NAE A
TE X TR MAXIMUM T & , A HARERR AT A FE AR, B R (4) P A R 2
RTHEES RE,

RAELRNEBENFRFHN AN 2, BEAEFEEAFREF MaxIMUM B —
B, BETEEEHEAELS o =100 BFEKRIEN MAX100, XFE AT LIEESIT :

MAX100 ENT3 100  k—1AQ

MAXN STJ EXIT H-/A0 (5)

JMP 2F BIE(1) P ARREYREE

EXTT JMP * BEBERF |

FRFG)ERLERM(D—8, REXP AL ROTER TXFE— 35, /)
“ENT3"AAR J FAF AR RO E . IRBATBEXN XN TRFMAZ ZAA 0 Maxs50, K

ITAT LT TR AL 3 AR
MAX50 ENT3 50
(6)
JsJ MAXN

(E—T Iss" ERE KRB M A BUEFFSR I AR,
LUSPHAN A SRS, 8 W A R @SS B T B F 8P (R R A E
MAXN HE B PRTF S n R AFE vAXTIMUM B 1 RS n —#F) RIS %
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1.4 F R R4 Bt K
BT, S E ST E E S i R ITR I
F— MR TTH T B 77 B R M B ITHITE avp $54 5, TR F AT LAV 1)
HERSE BN EHE ] FHES0IRE. Flan, mREZEX Maxn 197877 8RR

JMP  MAXN
CON n (1)
W-FRRFR BT .
MAXN ~ STJ %41
ENT1 * rll<—x]
LD3 0,1 r3<n
JMP  2F BRIE () P ARRELRSE (8)
J3P 1B
JMP 1,1 R’RE |

FER System/360 ARFEHIPLES b, BEHE ¥ 28 18 4 0 BOTHUH bk A AR Rk S
B, X AMEFENTER N FEFFEIFS LN, HEFLY-IEFEH -1
WEEFERA, ERRAAN, AT EXMER T LEFANZAORREZEX
W JATATLUEDL S
MAX100 STJ 1F
JMP  MAXN
CON 100
1H JMP %
RBRE EXENMRG)MHEAERSI AT .
RUTHRETINEEBIESCZENHEAEERATHE A2 oW FEF, 2400
BEWRERNEZRXNFRFERBT RN &R EETRERTZ — FERSHN
BT, —MFREFH O BTRE— 28GR T RRER, A e A
B TOLE, BTN S/ TTR MR At BATH R K E" FRFHREHFHE
P AOFPAE A, FRFS R

s F—#&n s$F n=100

ENT3 n

JMP MAXN JMP MAX100

R max<O 8 max=rX HATUH W3R max<0 3§ max= X H ATl
R O0<max <X HHOTFIH WRO<max<rX HHETFIH

(BFZ, HMARERERM/NFHFARS X HREN O FHBIES )RR A A BT
fb )X EE AN FRFAESME
MAX100 ENT3 100 FF n=100 WAL
MAXN STJ EXIT X T—f# n WA D
JMP 2F BIE (1) AR RE Ak 22
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J3P 1B
JANP EXIT R max<O WEBEHEHED (9)
STX TEMP

CMPA  TEMP
JGE EXIT MR max=XNMEBEBEMED
ENT3 1 HWFES —AHD

EXIT JMP *3  REEEEMGE |

TREATUARLE TREFEEXZNEF T, A LEU ERENTREFAMAME
AFHW . G R ITR A AL S0 ST R M BR &2, 7R A X IE A A (R
FEBRE ) TR TRFETRM, M, %E FEiE

[EREF] [FREF Al [ FEF B] [FHF C
A STJ EXIT A|B STJ EXITB|C STJ EXITC
: : . : (10)
JMP A JVP B JMP C JMP A
EXITA JMP EXITB JMP * | EXITC JMP *

MR EBRFREM AW ABEABBIEAC, ARG c M a, W5E FRFH EXTTA H
FIHLAEBE RN, B o R MR R P . UM E B TS - FRFFERY
SR YEHERITREFEE . 1S 2 Hh o B R T 16 L 0 738 R S 0F AR 1T, 26 8
BRI S R,

HATE LRI IR BB R — N ERNFMITKMET RIEX - - TR,
EATAI R B BB 2 2R TEFE, LR S8 A 2B A FES? R E XL
BB DB S, R R -ERR PR,

HRO.(WIRTEE) EERMNESMAEE T XTSI,

SRI1LGEFH MHIEER) EHERINUMEMATENESES BT NE".
E. W. Dijkstra,Structured Programming ( Academic Press,1972),%5 1 1 N. Wirth,CACM 14
(1971),211 ~ 227, AEH A REMAUE T X FTUET R TIER) - - RO R G 77 . T
A LU R AR T 40 B — 20/ NIRRT R AR B N UG AE R R T R B BT
P — R o 33X e S VR M 28 4 B SR 18 /N A TR 4, A L b 30 2 /)N [ 3 43 A T T R 1Y
% . BYHMENTEES, MELF TS 54 i e E B S48 54 1 3,
BV LT X — AN (E S — ) A I TYE FRERFE . XEBITEAE HX 4 F
Byk. RIMNBEXTTFRFCANTTENES  MALRE FRF. &E, 418&
FoAWAESEZG, BRNA RS KREFEFREF. 8%, EXBETRERNT
BEURENYFFRERF, 5%, AXENFE, RIMTHER T -k FEFER. 810
TREFHEPRINEERMC 28 T & TR, UBEIMMEZR MR 1045 E N IERH
T o BXFHARE, FHAERAANTR—-TER, X TENFEF, X TR AE L
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1.4 Rk k AR5 AR

RERBERAENE, RMNMECEE T MY FRWEET ., % BEESFEF
B IE TR Tk

HRB2.C—1IERRF) X—FRUMARK THE 1 MHRHT. ROIMEHRIT
BHEEES, AN MIxAL 8 PL/MIX B E —MERIES K E; X—K, KiTHE
BEW FREFH, FHEEARE EBF. RETR, BIE -1 FEFEST 2%
HZ Al ERRBESEAEAXNFEFNES . (EFF 1, RMNEAMERWI
Y5, BIES A M T REAZ R AN EEEXITFEF.)

XSRS EERREENTEFERS KX, KINWEF o0 EHER, E
RIANTELSE MY FIEE N Z HTERFRITHILENTIRE, ERE— MMM TER
2E BINREIESE— X TEFH2TE ULERNARAREI BT ASSHTE
W, e ()RR, REMFER AR THESR, X— A BEEE  NRE4) 72
Fr&R i E) BT TEMP, AR E] K RAR KB R, REES R | WEBTFHEZS, A KR
XEM R OESEN. RREEREN—THAEN TS, RO FREFPEER
THACHERZFERIGEMREXRKRESE, NS - HEENFE, BB BT
TEMP1, TEMP2, %% E— N FREF NS4S M Tevej R, EH 5 XA FRF T
FFREFET AR REK 1.

SRI(EFKEE) LR 2MERNZEEFRET -1 I/ERF T HEHRF
TEAREEGE . b, — N FOEREF R UMR G B#T, S T8 FRE AR
e BT A AR . BOZIE TR T KRR B L6 T8 R i 8 1 F1F , BI A A x4
FRIFZAIHZE BAINERMET R ERS, WiFESFE L. 305N HEE T4+
BEAHFN— BF - FEFEGRAIT K, BMREREANEEERI—TFRE
FFo (BiFM—FREFE—KEARGES, BT A E4,)

X, EFEEHERMMNEE | EHFREEE— N8RS XHFRRFFIE;
BX—H AR AIF R ERERT BTN EERMNEL¥B TRS,
B EEHRE, BITTEELLN TR WEERBRESME TSRS, BREHS
JREIEE I MRBAER—TCHBERSE 2 #TALSRIAS B L, BA—1EM
METFELTMRT. MA, BRNBIEETERESETF -H2NEEE, XL
S5 BB EYERT, RRE S TR - FELAX T ERTSWITA T
YELEELE PR ER, RS ETMLFE.

B—FH, KN EE — N E T EYEF MBI E R AR T, Rt E 5% 1
A2 AR ERRKHER o 4B AT LUSE B p sk, BR AR (B 18 B AL 8 A0 B Y )
BEHAE, AR BARSKIAERENERL,

$RA.08R) CEEFZIEENIER, SEFES U RE IR A9
ZE RN A F A EHITERNET X 5EE 1,2 M3 X =ZERENT
BN Al —— A AT B AT R FRINF R ERT . 48, X0 UAFT, 5
FESVARM EERE, XN, FIRAREOITET, ILPTTEREFBRESKTESH
KRR IAT, B T B BB EEMN R, ZH B % B AR 58 12 Bk a0 BB IR 56T
KERBHEE, BT T RARRE,
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F1E AABY

IR E— T, FERTTSE— S NIR, T KBRS R, 5w
FEMTENEE CAAARE, #7880 —A R T il R a1 1
MRBIE . BARMERER, MPRRE RO MGG ERF A Z FrA L —
ARV L BIFHRF R SMML—ENRE RS —ERF R R Xk —¥
BHEEEAYERT Y0 UETRIENERERAE XERNITEFAR. EHR
KyHn sy AR EERBIEA YR B S RO

B— A E R, R B ER BB —dR. REX MR+ SR,
(B RERG 13 B0 T AT IR IR A 2T RO AR ] A ER R TE M 2 5, T L i A B AR )
BRI R R A EEIR

i AEETE RS HSE B T 1 £ FR SR AR (F T B 25 B7E BUSB AR P 1T
AR Z BT, F 1964 5 F T RIS A KIS . 53R, 7E 20 42 80 4L, FEEAIRE,
iR A 45 Mg A SCAS B 5 46 (literate ) #2 5 & 3 B9 53 S — TR UK, AT BEE W BB o Literate
Programming (Cambridge Univ. Press, 1992 EPIR)— B RETHEENRESMETFRE
FEEREATIAR, ZHME 11 2EE T 1978—1991 FH B A TpX 255 H R ET
AEEIRIITEAIT R

Up to a point it is better to let the snags [bugs] be there
than to spend such time in design that there are none.
(how many decades would this course take?)

BEF Yo, RAFR UL HRGH A FAEAE
TFRRERITNRULFNL Z O ARERTHFE
(FBEX - ERFEFZLNTF?)
—A.M.TURING,Proposals for ACE (1945)

3 &

1. [10] #fE ()4 TR 1.3.2M RUSFEAREE , 18 1 78 F (5) AL,

2. [10] M a5 #4 , M4h HER(6) A,

3. [M15) ¥ (8) P HTE AR E & 48 MAE N FREPATIER , 7748 ] M LEHE R A
HETHARE BB Y, MEFER 0 RREEN, WEEAHARBR,

4. [21] @idFK x[al,x[a+r],x[a+2r], X[ n R KME, Kb r Min BB, MH o
Bk a=n(modulo r)AIE/NESLE a=1+(n-1) mod r, i RE M vaxw —FRF,
ST r=1 BIERL R —MERA O o ARLE(4) PHREE, 31 AR AR T HI4FAE o

5.[217 Rk MIXRE ] FEN. R A EATAFS I WATFRPERN—AFE,
H IR MAXL00 FRFE AR SN T ), R4 BIRMRITRI— N Fo LIEMT(4)
5 2, 8 XA TR A ARIE (B8 MIx B BB SRR AE)

» 6. [26] B MIX A MOVE BEAER, IRE AR BN MOVE M — A F 2%, #4898 R P51
“JMP MOVE;NOP A, I(F)” B FM“MOVE a, T(F)"—FERURLE , IR EE RIFMIE. HE—8ZHIR
HEXFIFR | B, U RESE TR B RIE b — A EE {5 4 THFE 5B L0 e f 2 (6]
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1.4 i ARAETHA

> 7. [20] Hita BB IEIAEARZ D7

1.4.2 HTEF

FREFREE—RIEFR L5425 (coroutines) TR T 40 B3R 4 BOAE TR TR Ol o FI—A>
FERFS—AFRERFZEIEMFRA X RAT B, ERITRF Z B — T 2R FREX
2, EN TR A

HTEHERTRFOES ERNEEEXTFRFNS -MEK, ELE—/TH
B B, — N FREFUIEESI AR T ERFITENITEVNEFN—1T .
XA HER B, EWFTLUE B —F WS AT AR ERF TR S — 8 g
FLOMFHBANEREAE M TERES, E#TEBCHIEMIRET, EBRFHEE
FREF; FRFEITE B CHIEEH BREME FBF. RITTLHERRNTHNESZ
MARME , AFRFHM SR, Y e DR EEA 28T TRFHEMITENES . R
BB RTRETFRrF, TRFET, MEHRRBERR.

XS A R A RIS EE AT RITER T EFmME AT XK o W—1
RAS—THFEF. RERNELTER 2 50 B; BT 2 WBRFRITE, FATA L
8 B ABMR N THET B 2% B TR FIRITR, AT A8 A IR A TR, BIERIT
B A S, 4 oue B"ARBUIE B ERITHERF B R4 ‘o A" AR B REIE 2. B
YA IETRFEEE , BT T DR SIE R E LS ERITERNRERT .

Blan, HATERF A F B AR THEAFEMEF . RIMNTLHEEAGE-RFE
BT A S et Oy R X3 3E

Wit MIx, TR A F B Z EX AR R EIERTF TaEUTHAESST
R :

A STJ BX B STJ AX

AX JMP Al BX JMP Bl (1)

XERXFE/A T EREBE R LA RN R, FFine, ax M ex g E
BEBANG N TEFORESRBLE A1 M 1, RERITESCERT AL LBFHHTE
FF Ao HEMBIT a2 Z0AT “ovp BYES, ZEBTT B FHIHESHE o FFA AxX L R JE AX HY
WA IMP 22 + 17 BX HHIEAME RN BB B0 b1, EHTEF B TR EHIIT
G, BA TR ETE L N T B2 Ab 84 “omp A" HATRFF o T X FHHEBE
FASC A2 + 1 4L BEPATIATRRF A BRI EBREBE B, B JHFT ax PHEHB R
B2 +1,%%,

BEF—TFREFMLEGEF—RTERFEEZEHEREZS, FREL R D
Wl FRERN, EF - FRFERACH AR AWRY, CEFE—TEENL
B IRFEMABRFEAEET LRERLN T~ EBE .

SEATRR P AR SERR AP B B AR Ml R BT S A R A RV iR 0 BB AR SRR A . il
BEHTREF A WEFRIEF R BERARNSHEMELR, HFEERILR—RIH
Wo H—MIHATEF, BRAVERZ A B, Bt — DA BN BT, FHITENE R BHAH
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F1¥E AAHE

HWER B A RINOZRMEAT, Fi, Y7 8F s TE T — M ATR, B
BE AR MEY—MIATMBEZERBN, BTEF o BHBE B, HEREDN:. “4F,8
REBRFM A ULEIITEMAN —DF25RM, 4108 A ¥ B AR, X2
BRI 75 7L, AT LS A BB ERFMIE B Yt TR B — 1 FRF,
B ERAHBARIER, T8RP EENA R IE B F X WA %58 5 8, et a
MeMEME AT ESNMESLNBRARS -1, EXHIEALTREX—BEN
BEENEE O FRAAYEEY, 2 F AT REFN A -BE K.

hTHARILITEFNE, LRI E—TERNO T, BRENESL -4
RIGEFRS —REBOEF, EEENEARBRL -aE SERmNE/RFS,
il an

A2B5SE3426FG0ZYW3210PQ89R. (2)
REHFILE PRI TFHEATXEFRR EHEAT, TLZAR, NEEIE, SR A
MBI T MR T —FHFE—DHF 0,1, 9 HINKE n, EFXF n+ 1 REE T —F
FRL,ER F -1 FREGHFE. M ERFRABRRIEEC. RIMNEBFNHE L2
HUX N RBRFINERLN, MEE =ANFMF A —H, BB — DR &A1k
Ria A BDT=EAFRF, BlaA, (2) b FATRIE P 8N
ABB BEE EEE E44 446 66F GzY W22 220 O0PQ 999 999 999 R.
(3)
TEHE 3426F HABKRE M KEE rERAENN4F=1 6, FHRER F, 1R
BMAFIIR L., Wi H RE ", mAR.."  FHAS- - M agRE L. RITHWERF
Mt BRI RA L MBESK TR L BT ARNRE —MsM, =40—A 3t
BHHAN4,
HTEBX—#E, RITEERANLGTEERN- - FRF. PRI NEXTCHAR B F
BEHRITHISRMAMIESZ/A, MEIT M XENF ARG TS A $.
01 * SUBROUTINE FOR CHARACTER INPUT

02 READER  EQU 16 FHEANMEES
03 INPUT ORIG * +16 WMAFRRHAE

04 NEXTCHAR STJ  9F FHERFAO

05 JXNZ 3F FIGET X =0

06 1H J6N  2F FHGEES rl6 =0

07 IN INPUT(READER) I

08 JBUS  * (READER) HRTER,

09 ENN6 16 4 116 18 8] 3k — > F
10 2m LDX  INPUT+ 16,6 B AR T —4~F
11 INC6 1 HEBEFRET

12 3H ENTA O

13 SIAX 1 F—F/—>rA

14 9H JANZ % Sy =|
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1.4 Fa A RAEAFETHRA

15 JMP  NEXTCHAR+1 |

XA FRITFH T HIHE

i FH FF 51 : OMP NEXTCHAR,

A O X = B E TR 06 18 F— 1%, 5

rl6 = 0 /AR LM AT R o

O A=BANT -FEEFR;IE X 6 BH NEXTCHAR B A,

FAVR k- -DHATRFR N I EIREEYEENRARBRY T/, PIHRN,
EHEBIC INL R

16 * FIRST COROUTINE

17 2H INCA 30 F 2N IR

18 JMP  OUT BB k% F| ouT HATHEIF
19 1IN1 JMP  NEXTCHAR KIBFH

20 DECA 30

21 JAN 2B ER—IFHE?

22 CMPA =10=

23 JGE 2B TR -THEFEMNY?

24 STA * +1(0:2) HEF n

25 TNTS % rI5<n

26 JMP  NEXTCHAR RIET- -FHF
.27 _JMP  OUT BT RI%EE ouT HITHEFF
28 DEC5 1 n ik 1

29 JSNN % -2 WMELENER

30 JMP  IN1 T 46 F B PE IS |

(EE—F, 7 MIX BFF RIS 57 0~ 9 A RS 30~39), XNEITEFAET
BIVARFAE -

WRF: JMP  IN,

B OASCYERT our i) A= FTMMATRAEEYMNESR;

4 R BT B E

AOEMEGRER) xA, X, 15, 16 N YU AREENE E- KB O AE,

FRR ouT B 5 -— AT BRSO = FER- -l FEFAE R A £,
16T TE OUTL AbFF4G -

31 % SECOND COROUTINE

32 ALF FEE BREE

33 OUTPUT  ORIG * +16 BB R TR & b X,
84  PUNCH EQU 17 FIFFMRES
35 0oUTl ENT4 - 16 FrigHmd k

36 ENT1 OUTPUT
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37 MOVE -1,1(16) B XS H

38 1H JMP  IN FART — RN T
39 STA  OUTPUT + 16,4(1:1) fEEHFET(1:1)FE+
40 CMPA  PERIOD BRI

41 JE 9F

42 JMP IN

43 STA  OUTPUT + 16,4(2:2) EHFETQ2)FEH
44 CMPA  PERIOD BRI

45 JE 9F

46 JMP  IN HAR BE—1TFR
47 STA  OUTPUT + 16,4(3:3) BEHT(3:3)FEH
48 CMPA  PERIOD Bt

49 JE 9F

50 INCd 1 MEMEZ PR FHF--FE
51 JAN 1B RREERTG?

52 9H OUT  OUTPUT ( PUNCH) = EEET

53 JBUS  * ( PUNCH) R,

54 JNE  OUTL RIECELH ., BEUATE
55 HLT ZFRTIR (5]

56 PERIOD ALF WU,

XNEITRTAE TIIE .

WHRFH:aMP  OUT.
H A CEREB R IN AT ) A, X, 105,106 REAE A OB S TRY (8 1 AT 5
M) ; FEA Y E SRR DR
ARZGCHREE) A= AN T —FHEFE LW EE; 4 Rl F—k b
Mt ER(E.
AT ERENET, RINAETFES HTEFHEES L)) HE Sk, 58
FEEIRTIR AL ST R LR b A R
57 x INITTALIZATION AND LINKAGE

58 START ENT6 O A NEXTCHAR ¥ %41k 116
59 ENTX 0 4 NEXTCHAR ¥J 4R 1K X
60 JMP  OUTL LLout FHR (S 38 2)
61 OUT STJ  INX TR

62 OUTX JMP  OUTL

63 1IN STJ  OUTX

64 INX JMP N1

65 END  START |
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1.4 REEABRABRA

RN T XANEF, EENFARRE N BESERMIES ST
B, mERS - M TEFNENTFERF.

IN F OUT FEATRRF YA TR B &R 7E R P P og R & 0 —MRisiok , AT
FAERXEREIE, M HILTRFREQCEEOFERAMFEESNFFRNES.
BN, 4R ouT BN AFES A B, ST 8 1 6 of 2R

ouUT ST INX
STA  HOLDA LB IN BHRETE A
OUTX JMP  OUT1 4)
IN STJ  OUTX
LDA  HOLDA WMEIF oUT BHRE A
INX JMP  IN1 |

TEILATIEF % & (M) K % (multiple-pass algorithm) Z [RIFFE—NEBH X TR,
N, FRAT R R R T 5 B R AT AZE R O R R P s . RATTAT L e (U 5E
BINEGER MATTEM AR FEESNFHURCHEYHENERLD
A . EXRERZE, LA LEF ELM G R 4T our AT F, N E=
A~ AR FR I RERFER . X @SR, (ERLEH, 8" ERmAN- -1
TRMARM . XNELHIEER, MAEFEEEFRNEBERESANFEEN;EBR
BER ST, B NEWBSEEHM.)

B 22(a) Ef— PR R, BATE T2 %t 23, inFZER 22(b) FET/RAR
B AL S AR AT AEAUY — IR B9 B 58 %, an SR AT LA AN A7 P A,B,C,D U
HOH PR A,8,C,DHiE. YR A BZBMAN—NE R 1 LF,XTEF K
HE B MB B EANH IEAMAN—TRHTRF B EERER A, MY s EAHE
BB —IE R 2 Lot BB R o %%, unix A PRIEXIRG B E, I
Ll“Pass Al Pass B| Pass C| Pass D"FR. AT B,C # D RIEFA RNFRE TSRS,

FOEK, —H o M ITREFERMN I REE TR ER I~ BidE, BT
XASXT R, EAS RICE R E R R EES— .

)R EMESH XE--E,SREARNER -REL—RBAEMEERES T
BTG, B— RSB — MR — AR A BT R - - L N IR S, LRI
ZREHRFE HITH— RS ER, REA G EER

EF MR R —MERMIRE, /M HF 2 AEERGEH - N EIETF,
W Z 3 A A T 8 TAE AT 4> LA B AR K.

— IR B X S S A AT R T P, B A B AT P SE PR B AT
Py FRHERTREFME S, M AEEFEERT LEZBAMNE R — 138
T J:UbuN =

b)abia Eeg K3 AR S R HSTEE R 28] 3h B AR BOE B R RS
B (B, EE 22 MiEH ENER)E—RAMBEE PR A, B TXNMRE, —R
REREEEEERN,
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( TR )

HITHEIYC

T &
-G~
GO~ )
(GO
QIDYC

B 22 EH:(a) —MBREE R (b) —BE %

ORBEHR P —BAMREFESRFRNRAENARFTHNER, MELREA
BEYE- RN ERRA -RA#OBIFIFENANESE, XPHERITEEZNEE,
BEZRL b)FEE MR ERNEZW, FI, 52T EILERE — A F RECEN Pk
WA AT KR E B8 AR 10 SR SR R (U R A e R e, 4 R
FATFE SR TR P oE LT B PRI 2 (B 8 1772 5 XK 8 5 K B 508 7
EREHNGFT, SIS REERBE N PR ARELN).

AEE LE RO A TR AL W RS, X BN TR
MEHEEERNMAFESE. EXENEL T, BARETRTEFRESRY, M
HBERNFEXNERABRIGCIERARENRITETFEALE—E, B NEK %
Rt AR N TFET,

REEXRTEFP R B REFEEW, BRNIN 068, HITRF N
AERESITREBAEEE ., WRLGTERF B M 2a FBHEAT AR A KB XEF
B, R ERBI0 T G T AR, MBIEF SRR R AUE A 25 E R
B

BTk, RRFELEZRABBERNEEHREETEF, FEALEEHELR
PGB, 8 REARAREFEL-BRB R TNER(LUERMAFENSFZHA
HRBRED)  EX T EA — T EFIEESE R

— SR NG KK, AN SRR R R R N TE IR TR IR B I B e g K A R
LT E?

PERCRREEER, FEER T ERLBM T E,"

(XMEIEWE, XNNEAE T -IHRERNEE.)

KXFZRBEPBMEERRXLE, RITEEERBPRFE T LRXTRITEER
HEEF B0 ARE 144 /N TRRER R RE. RITRFAESBRSERH
HWEEEEEH, ESIWL 225/, AESEPEIRTIANEFEANEEEM,
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1.4 FEeA KA ARIHHEKR

HAE LA ER S A AT 7ESE 10 R B,
3 &

1. [10] HH R A—AEEHE RS M LZ B TR P E 6 F
2. [20] EXCPREBFE SRS our HITEF, IREAEPITHIR INBF, W EET 4
&L BN RIBAT 60 B9 Mp OUTL AR B aMP INL” G4 /ERE?
3.020] AR 7E oUuT K _=4“cMpa PERIOD” #5 4 #R AT L4 45 B, T X MR BN ARA
Mo (FHsbngs,)
4. [20) JEAZST (1) M3LITRE P EE BT TR BT BB Y B LA TR LA 44 17
5. [15] BABAFATERF I oUT FEFF A WA RMGE B ORMA D Z 88 RF
sl | E 2 BMREYIES ovp IN'HILT our Z R, ) 2 LR F BT —17E F 2% A M
BARE,MEXTE INZHH “avp ouT" B - M RUMEE, RFEEFALTREFEEE
(R TELLES )
p 6. [22] JAFUARGTERFE A BW CHBR, AHEMT ()R TEFE, P8 —
M LDEBIHEHANF T (Y- HTERFEREN BN EREIFHITES.)
»7.[80] R/E - vIX B, CEEEXFAIRFE M 8RR, MR RFER Y IEE %)
MEF TN FREERGEQOBBETILN TR, HENYRERTEEN— I ZHE, H15
()F z ZRIAEHRARE TR (3) 754 Hak,

1.4.3 EBRHEREF

FERX—/N B VSRR — M@ LR I ERF — M S a5 (ERHEE
N R) . BRERFRITH - RFHESHITENERF  Ehmn- -8
FRUFEMRIAET S RM. P HES BN ERTESHOEM IR, Kb
O < SR A R RS b, 4555 . (X US4 R BEOTEVIAER E L —FF,
RANEHAY, DR, BB EARANET BA TR AN AT BN 08 R i 43 TR LR s 2
REFBRERT, MHPLRE,)

MDTSE B, Bl e iR R B SE % 1) 9 18 2 A0 AR BT TR T 0 WL 8% 1E
BMMER; XHENET LEEANIBETES TEMA. ATEFRITHASIES
BAABERT M TFREMBEEREFNTE HRXEANERERBRRFFHBAELT .
MR, R PR 4 R R, BT LABHA N BRI AR PR 8 A0TSR 2
— WMRBRTFHHLNA, TEREH FIHRETIRY.

a) —FRYBHE T A LURBR AR T TR — D E R ENEF T,

b) X - PRAREM T EZ R AT ERNERZ EEFEN M.

HERXF-HFA T, EANLISEF WEL M AR ENE T PFEA. TERLE
BE FRRFERATEIER. (SRNEFRTREREHILERITE B M
AR - MBI BT E X T HIET A SHRAE MRS, )

SRR AR 00 L T HLES BB — 25 B R —— MBS B LE, R R

+ 191 -



#£1% AR@Bsd

BRFLHNE. ME,ARANERBHFRITURAES NS T MEEE RS
o

AXERTHREFLSHIT ALY O MEREFOH T HI, flin, 5058 &
AR IS MR T A0 10 P B R T ILEE ", RITE R FELBE K BIEHIEY
{H AR, SR ENEA 2L RS AR X - — A I

BN, B A E —MREERIFRT T RATE A U B AN R I — R B R
MAFEFHS. TRETEANR(EE WMALR EHEEET. THREE . EMSR
T FAARONE ERABOEAES), EIHTE & XA S 4 R 100 58 R B IE R .
ERHE-TRKORFUEESMHFL TEHREOE SH0EF. XA RENRRESSR
RARE ML HEA PMFVHREES  ARRINATRHNEXMETZTH
100 MEFHR, KT BT R EEMEA -T2 R, BERIERHIEY
RIRBHFPATEA BB T o X —HAR BB TA R,

KR b)MEBRERFGFHEIT D. E. Knuth ) 3L *“ Computer-Drawn Flowcharts”,
CACM 6 (1963),555 ~ 563, TE— LB AR FF v, 350 5 (38 406 701 1] B4 f5 A0 3 B 15 B o
EAEEMENTRE MR A4 B ELYEHE S T RA MO EE 75 fiR &
AR BT AR RT, TR NRERE— NS HN RIFRE". SRBEHXA
JREL AT AR AE 0 5 T BE ot 4 B S B0 A4, TS R T8 1 B4R K i =
LI HER B EEMM 4,

KA b) KIRRBERR P 19 55 — 0] F 7E RIAR R 1B S MR ERR P M CBE P B, iR
XA T O EFSHE, XA EEVLAS L RA S LI, brIEEd T8 F, W58
BirBr R R KO TR BT, o, WRIES T EEY REEENERIE
B RGO TMEXRERFILT, iR L~ v E 5 R 2558, N B iR
BFESERZ. H1I0,2 00 B. Randell M L. J. Russell BT E HIALGOL 60 Implementation
(New York: Academic Press, 1964) , 5 H ##32 T 481 ALGOL 60 B i, — F i B 15 = 1 %
FERT, ERMR T IRES NIRRT X TE D HFEF A3 A R BE 15l
F, &7 % L Axthur Evans Jr. B9 “An ALGOL 60 Compiler” ,Ann. Rev. Auto. Programming 4
(1964) ,87 ~ 124, WA FBITHLER L FISE AR 30 A 10 BB 2 (A8 X b i B 07
EEEEFNE

TEX B/F (EREE TR AR EMNA B TE * ) EEEX—/ N IIEX
BISCHFRFR 9 DVT 8 SN REMEIE B . XFIBEF 2 H D. R. Fuchs T 1979 &3t
. [ D. E. Knuth, T X: The Program ( Reading, Mass. : Addison-Wesley, 1986 ), Part
31c ] TEX FAEK) DVI UFRFHFRA dvips W—NEREFIILE. ZRREFE
M T. R. Rokicki 4 il &) , T B 7 A= B UM% SUTERR N PostSeript™ #53 — B 12 15 P 4
38 4 SC A [ Adobe System Inc. , PostScript Language Reference Manual, &5 2 B (Reading,
Mass. : Addison-Wesley,1990) ], PostScript SCH#% 27 44 HH AR T, B AR B IE B3 A — Rl

* EABHEXIE, —FEE
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1.4 EEXAEFEFHR

ENRIR o b fE R PostScript A REAR I 7= A EVAR. X =3 AR FE ULRA T 2580 b) gy iR R R
s TEX A S BAEE—MNNIEE ) MBREF, UL BESHARNT BT Z/H 05T
THIEF M FIE B [TEX: The Program, § 545

BEFN—MERUMBEETERNBFN TR BT UYR— I E— 10T
RFFRRFS . ZHE— DT EPR AT LU & o 18 A B — K B R 51, T
B, BOE 3k GEEE—AFIEE T A AR RS TRBRNRDE R, SRR AR A
REFERORENE VT RE, USERMSHES . THBEFEHTUS R
RS A 5 B AR RE LA B S5 B 58 A0 F2 I 9 b (] 7 LA 2 R 3

1.4.3.1 —PMIXEBEF YRELS - AHBHEFNESES -&itEN
BIMLARE 5 O, 2R R AR T8 PR — M AR A (R At 45 A2 5 ),

RYEE R EIL, B F R R R B X FEAVEIIAE R B ), LA R B S 1]
PETIR BT R], SEAE R AL T o MR F MBI PR R . — T B OWE T
HEI LA BN IEIT R B TR R (MARES RERF ), R Ek
R AL R T B BMAEF T R0k, X 2 B T H TS B R 4 R A
BE. PN FELES 53X TEH#TEFITNTE , SRR T EREF
FH—NTEHER, TXMEFLANERFSET  FNEFR TR FRNER
ShEGBATHE R ENBFEENIMG! GEARMME B IREFSE R, flan, - -
BRTRILES BRI R Z AT T E LT R T TR A R R
B AT LUS AT REMU 4R 6 L 3t o R R 3R AR Bk O LA o ) i HE MU SR 5 A B SR A
B —AWim i 515, SEBr b BA XM E P2 A AWLES B, TIHLES B MiEfF—
MAPLES C BT XM T -G KRB EFHEN, NA L L EFFEET R
HENEENER.

BT XL, IR 48X — SR R 7 A A 5 68 T 0 #0 TE FL B2
BWARE:

a) T E R R F RN RER TN — 0 F X B T M
BEFHERHEREAR., CHERHE-TEERNEF P FREFOHEE,

b) BAT M R L MIX IBEE (RAEEHTBENER) S MM vIx it B IER,
BORHE T X RAMUTF MIX MR ZHEOTBEVRRE ux BB RITWBRFRBEE
i G KB R I 18] MIX OARAE . - - MIX BREFENE A BE 2 Foalgein s &
B A IR 1 2 B T HR A R .

AT HHEROTENENBRFN YXHTERAAENES, BRASEE
FREENER, BRATELE 2.2.5 M P8 T,

RERNMNEINREE - MIXEBRBFHES L, BFHNRABEZETF BT
0000 ~ 3499 K- ~A> MIX #& 4 FEIEF 5. RAOTEEL Mix B HRIT R, N L
MIX A5 IE7E MR REARALAE & H O, MATE LB 1.3.1 /N P AT S B3R LR 1E 434
BIn, FA T8RP R E FRFR (4 AREG M — PR B, BRI WAL A F RS,
A =R sIoNa W RFHRM AT S . BRI cLock B9- - BOE SRR B BIR T
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1% RABAE

PATHIR, B AL T £/ 8018 MIX BIBHIET [E] ,

MIX B9464 LDA,LDL, -, LDX RHEHELSHW RS RN, RN EELENBETHREFX
BHEFHROEMHNENT.

AREG, I1REG, I2REG, I3REG, I4REG, I5REG, I6REG, XREG, JREG, ZERO
XE zERO B— T A AT E B E R EFTNAFFE". JREG M zERO WY BiE T 5 4
STJ Fl 5Tz MIIRAFIS S KR~ .

ERFRNBEMRFNE SRR T IR LA R B vix #5457 52 SAR#
— X — R, KT S BN FEROMSLE S B0, F 2T EILERR e
RRAE XA, M MIX BERBRRMTEXNMEF P ERIFHRBAEFS,
BT AREG, I1REG, '+, ZERO #f B2 & H N M B 77 28 N & B 48 X3 {E; R AT BB Fp o
FAHMOEITH PR SIGNA, SIGNL, +++, SIGNZ, #AK T 40 5 2F fF 28 I AF 5 B IER B
A&+ 18 -1,

—MERHERT A — P RESE S, EEREBNESZE TIE, 7
BNMWERLT BB EELIESHRE , BF R BT CYCLE,

EH R T M SR E BRI, L8 SR A RIER 4, I X L3R 4 5 5
FEMMEDMEEFER. A THEFRE

o6 = T —&IES W

rl5 = MR8 AU UhE , on B384k )

i = YMRTTE 4 B R AR ;

3 = 4FiIE 4 M FFE;

INST = HFTE4,

BF M

001 * MIX SIMULATOR

002 ORIG 3500 ALY N A7 B8 T A 0000 FHi6
003 BEGIN STZ TIME(0:2)

004 STZ OVTOG OVTOG BRI A s FF %
005 STZ COMPT COMPI, + 1,8% 0, & tL B HE R A4F
006 ENT6 0 MERTT 0 Bk — %354

007 CYCLE LDA  CLOCK BB

008 TIME INCA 0 XA HIHE 8 B AR — 248 2 AT
009 STA CLOCK A iE (I 033 17)

010 LDA 0,6 A< BRI BT 4

011 STA INST

012 INC6 1 kit EEsm 1

013 LDX INST(1:2) HUth bt #9468 SHE

014 SLAX 5 JEFFS M E MhE -

015 STA M
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1.4 X2EARFEHHRK
016 LD2 INST(3:3) Ko AR i B
017 J27 1F ERAFEE?
018 DEC2 6
019 J2P INDEXERROR e T IR AT LG ?
020 LDA SIGNG,2 W FF SRS
021 LDX 16REG, 2 AR AR A 2R OB
022 SLAX 5 Mhn L1755
023 ADD M X AR HEABCH 7 5 B ik
024 CMPA  ZERO(1:3) ERBTRK?
025 JNE ADDRERROR =, WERL AR
026 STA M 0, BB
027 1H LD3 TNST(4:4) 3<F FE
028 LD5S M rl5<-M
029 LD4 INST(5:5) l4<—C B
030 DEC4 63
031 J4p OPERROR BEE =64 157
032 LDA OPTABLE, 4(4:4) MZ B H $h 47 (8]
033 STA TIME(0:2)
034 LD2 OPTABLE, 4(0:2) BUSE M7 it
035 JNOV 0,2 S HRIERT
036 JMP 0,2 (B 1k % ) |

TN AT 034 ~ 036: 64 MR - UIH R " BREMBET 1H—345, 2F
AR PR A 5 % B3t F YA S M IE R FL . X B— D EEHTH I E AR
(BWH1.3.2:9),

PRI OPTABLE 1) 64 N F I PIHRFR B4 M T &M RVERF M BT IHE) ; LN 4T

RIZROANE
037 NOP CYCLE(1) BREE
038 ADD  ADD(2) B RY Y R ITUAR LR
039 SUB suB(2) “op FFF (I [E])”
040 MUL MUL(10)
041 ‘DIV DIv(12)
042 HLT SPEC(1)
043 SLA SHIFT(2)
044 MOVE  MOVE(1)
045 LDA LOAD(2)
046 LOAD, 1(2)
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e

&

051
052
053
054

060
061

069
070
071
072
073
074
075
076
077

084
085
086

092
093

LD6
LDX
LDAN
LDIN

LDXN
STA

STJ
STZ
JBUS
IoC
IN
ouT
JRED
JMP
JAP

JXP
INCA
INC1

INCX
CMPA

100 OPTABLE CMPX

LOAD,1(2)
LoaD(2)
LOADN(2)
LOADN, 1(2)

LOADN(2)
STORE(2)

STORE(2)
STORE(2)
JBUS(1)
10C(1)
IN(1)
ouT(1)
JRED(1)
JUMP(1)
REGJUMP(1)

REGJUMP(1)
ADDROP(1)

ADDROP,1(1)

ADDROP(1)
COMPARE(2)

COMPARE(2) |

(34 FAHRAERF LD, LDiN PR INCi IR TA — DM, 17 AT RTERG:3)’
FRAEE X 7E T F 1T 289 ~ 290 mh {3 T A9 H s B — A~ 28 5K, BN 7E A8 B A A2 4k 47
22 0P B A0 K/ INEEREL UK SR 1R 2 R AU AR o)

AT AR IR 89 F — 3B 4L R S A7 BB A A Y B A7 A A B RO BRI

101
102

107
108
109
110
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AREG
I1REG

I6REG
XREG
JREG
ZERO

CON 0 AFHERNEE
CON 0 A hE AR A EUE
CON 0

CON 0 X FFE A
CON 0 ] A AENEE

CON 0 T80, stz



1.4 SRR A2 it R

111 SIGNA CON 1 ABNHEBHVTS

112 SIGN1 CON 1 kA RS
117 SIGN6 CON 1

118 SIGNX CON 1 X FHEHNTFS

119 SIGNJ CON 1 ] A FRENRS

120 SIGNZ CON 1 B stz i A5
121 INST  CON 0 WA TE S

122 COMPI CON 0 FLERTE R A

123 OVTOG CON 0 i R

124 CLOCK CON 0 TR PRAT B (8] |

MERNE S EHERNEBFEAN = TEF. k—1 2 MEMORY T
WA :oMP MEMORY.

AVIZRAE 0I5 = TE B PO bttt (45 Ut -1 72 e g % 31 MEMERROR) -

H O &M X = RFFRIT 5 FRIFRIF S A = NFERIT oI5 R FRIER(E .
125 % SUBROUTINES

126 MEMORY STJ 9F NHERTEIF

127 JI5N MEMERROR

128 CMPS5 = BEGIN= BRI B AR AE 50T 0000 ~
129 JGE MEMERROR BEGIN - 1

130 LDX 0,5

131 ENTA 1

132 SRAX 5 X FHHFS

133 LDA 0,5(1:5) rA—F I BUE

134 9H JMP * Ha |

FCHECK ¥ 12 FF4b ¥ — 4 F B R, R EA 8L+ RIER B LSR<S,
WA FF : OMP FCHECK,

A BB = ERNHTFER#ER(FUNX TP E FERROR) .
HO&ME:rA=d1 =L, X=R,

135 FCHECK STJ 9H FERRETRET:
136 ENTA 0

137 ENTX 0,3 rAX<F B iR
138 DIV =8= rA<-L,X<R

139 CMPX =5= R>5M17

140 JG FERROR

141 STX R

142 STA L
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143 LD1 L rl1<—L

144 CMPA R

145 9H JLE * A, BRIEL>R
146 JMP FERROR |

BE— N TRFE cETV, KT & MIx BIERFRE VBl #T M BIE Y FE), I
F7E 1.3.1 /N BT SURBREE
E A 51 : aMP GETV,
A itk o5 = IERAPIFERINE ; o3 = IEFEL. (IR IER K58 L ARAE , Al
ARk )
HO&H A= VHEIE; X=VHfS; ll=1L; iI2= -R.
/A0 .:Jvp GETAV, U T L RIBRER RN — D FFS R - NFE.

147 GETAV  STJ 9F R A, LT 300

148 JMP 1F

149 GETV STJ 9F ®VHTRET

150 JMP FCHECK AEIBFERIFE 1< L

151 JMP MEMORY A~ HWAEHRIE, X< 5
152 1H J1Z 2F HEWEEEL TR A7
153 ENTX 1 HANERSHIE

154 SLA -1,1 BRFERENTEFTEE
155 SRA -1,1

156 2H LD2N R EBELELME

157 SRA 5,2

158 9H JMP * |

RERNFEALBEENLEREFOEF, EXRANZIEBRFRNT T8,
AL AU AP — gt AT T, BRAE B TAF BB A (A5 2 B A1 BT suB
il JuMP AR RFAE 9 SR F AN ABY o BB UM RIE R T T A S 7
REHR,FER ouove BIFIMERS AT RFREBERRIRA,

159 % INDIVIDUAL OPERATORS

160 ADD JMP GETV B rA X BV BOME
161 ENTL 0 Al 38 A TR
162 JMP INC HPBSERF

163 SUB JMP GETV B rA #1 oX RV BIME
164 ENT1 0 4 1l 38 A T4
165 JMP DEC HE|BIE T

166  x

167 MUL JMP GETV I rA F oX RV EIE
168 CMPX  SIGNA 5 tHERS 2

+ 198 -



1.4 F& R AR AT RA

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206

DIV

STOREAX

OVCHECK

LOADN1

LOAD

LOADL

ENTX

LDA
STA

CMPX

¥+ 2

1

SIGNA
SIGNX
AREG
STOREAX

SIGNA
SIGNX
GETV

SIGNA

* +2

SIGNA
TEMP
AREG
XREG
TEMP
AREG
XREG
CYCLE

OVTOG
CYCLE

GETV
47,4
TEMP
TEMP
LOAD1
GETV
55,4
AREG,1
SIGNA,1
SIZECHK

£ X BNEGRNTS
EEBBHPPIRUN F R P

BRAFLETR
FARUE

BREHNS

B rA F0 X ARV E
S HEG?

£ XENERNFS
EERAELIA] A F

BRAERHERR

FFRE

i AT Y
ISR M BAR Uit T R B A

AR [ 95 o #

B rA F X PV RO(E
fl<C- 16, KR T8
FFF 52

2 LOADN %% /i, LOAD
B rA F X RV B{E
ll1<-C - 8, #/RFF 4%
A

S
RERGHERK

- 199 -



H1F AABE

207 STORE  JMP FCHECK l=L

208 JMP MEMORY B It N A

209 Jlp  1F o RE WIS T
210 ENT1 1 LR LEUR 1 T H AR
211 LDX SIGNA + 39,4 (sacs

212 1H LD2N R < -R

213 SRAX 5,2 EiZRBERFENEAR
214 LDA AREG + 39,4 BHEEHRBAZFR
215 SLAX 5,2

216 ENN2 0,1 < -L

217 SRAX 6,2

218 LDA 0,5 U X Kk B B F B A i
219 SRA 6,2

220 SRAX  -1,1 Bt hn_E A5

221 STX 0,5 FAFEX S

222 JMP CYCLE iR B H AR P

224 JuMP DEC3 9 EREBRIEM

225 J3P FERROR FREKRK?

226 LDA COMPI rA~ tLELHE R 2%

227 JMP JTABLE, 3 HAENMER

228 JMP ST6 JREG BEWERI ] FA
229 JMP JSJ

230 JMP JOV

231 JMP JNOV

232 JMP LS

233 JMP EQ

234 JMP GR

235 JMP GE

236 JMP  NE

237 JTABLE JMP LE HRRE

238 JOV LDX OVTOG K75 R 75 U Y A

239 JMP * 43 g 2

240 JNOV LDX OVTOG

241 DECX 1 B i H I R B RME

242 STZ OVTOG %P s i FF %

243 JRNZ ~ JMP L1 g !

244 JMP CYCLE R
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L4 FEAARALTHA

246
247

249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279

281

LE
Ls

NE
GR

GE
EQ

JsJ

REGJUMP

ADDROP

1H
DEC

INC

JAZ

LDA
JAZ
LDA
DEC3
J3NP

DEC3
J3Pp
ENTX

CYCLE
MEMORY
0,5
CYCLE

AREG + 23,4
* +2
SIGNA + 23,4
5

JTABLE, 3
FERROR

FERROR
0,5
* 4+ 2

INST

M(1:5)
15,4
1F,3
INC
DEC
LOAD1
LOADN1
TEMP
TEMP
SIGNA,1
1F

A AFE N RN
A TR
N3

A ARENIEER
= rA N EER
R

A NIESCHTHER
= A AEER
NEH

K2R Sl st
Bl

1R 8] IR

FIFeniEis .
AT
HALWIBKE S A

AR A AR AR M, BRAE
F g Rk

Mtk BB VE
FEBRK?

®MHIRFE

XM M5
rA<M HKIEE
rll RRFFER
iz 4
H{E
B AE
A
mMAD
B
& DEC A INC
g
5+ [RIG 2
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B1E RABA

283 SUB AREG, 1 A BB AR

284 JANP  2F T B AR5

285 STX SIGNA,1 BUE F RS

286 JMP 2F

287 1H ADD AREG, 1 B AR N

288 2H STA  AREG,1(1:5) RERMEE

289 SIZECHK LDl OPTABLE,4(3:3) HKATRINIZ A —AZEh FFERE?
290 J17 OVCHECK

291 cMpA  ZERO(1:3) NRE HRERTEABWNFENH
292 JE CYCLE

293 JMP SIZEERROR

294 x

295 COMPARE JMP GETV BrAMXPH VIE
296 SRAX 5 imkEEes

297 STX \

298 LDA XREG, 4 BUS Y FF4RH FFE
299 LDX SIGNX, 4

300 JMP GETAV

301 SRAX 5 [apliEEEs

302 CMPX  V BB (EE -0= +0)
303 STZ COMPI EERE RS ENE,
304 JE CYCLE E1,8%1

305 ENTA 1

306 JG * 42

307 ENNA 1

308 STA COMPI

309 JMP CYCLE 1R EE IR T

310 *

311 END BEGIN |

FHMRBRFETAE 13D /NTERO—FMP N B ST FFEE 185
+ 50, 54 “ENTA - 0O"BEB“ENTA - 5,1 R EOTIREE IR E R AR A AP, —
MECHLUE, X MO EE, ENTA AR S WMS, T EvA EAMKF S, BEERE
1.3. 1Nt , B4 2 THAX — &M OLEE; BF N YERTS B MITHEN
TR 20 A7 5% L ) el s A 4 ] BB A B H 3R o

REXNMBFOARKT BRESETHFEECERATEM:

a) EANBEIRANE SEH,

b) X FHR/END 5,6 1 7 Mg BEBIET A,
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1.4 FErdAfLHEHHK

) KT A el 1R AF AF 8O 4 BD 5 B8 AR ) L
)RR PARERFHEA (LT 4),
e) REIEHFHERF
INDEXERROR, ADDRERROR, OPERROR , MEMERROR, FERROR, STZEERROR
X B A5 P b PR TE SR 100 AR o B R B B S IR A
DEARBISHTER. (10, — 8 ARBREF I 4 (6188 1T fE7E 2 /¥ IEE TR
TR FTED A ARSI o)

3] &

U [ 14 )RR reuEck TRENFE AR, RETHAE FFARx M
BAMEN? (FWRE .41 /N REMITIEFREE 3,)

2.[20 X5t SHIFT 1217, 76 I SCAIRR T AP oK B B (HRAETS 6) .

» 3. [22) RE K vovE BF, EEEXNERF F KB (EEER 7).

4. [14] RMENE R HRFEETINE MIxX #9co 4" DR T AR E R I8 (W3 E

1.3.1-26),
> 5. [24] B vIx &G EHEPIT LA 1 ENTA 16 15 4 B 18 2% i SC PR (6] 46 LB, i iR 2 B 40
X S5 1 T B o 2 AR [R)

6. (28] BIMFEIE CHAIFRIP B AR 45 H AT X4 A% B B VEFF JBUS, 10C, IN,OUT I JRED
MR B R AFEA 16 18 AR E. RITERIE TR M BRI U EE T = 10000u, T
“ITENTT #ERT T =7500u., (.23, J80s MR TBUS * " 24— M IR 1% 0 Sk i AR s 75
MR EEL)

> 7. [32] M E—BEE.E TN B ouT ASPRATART AR 37 B AU A B B B 5 (B R Y
RS £ FrEsR BB AlE T RA—F 22 B A FHIRTEIT. GROBRH k¥4 3 M TN 1 our
BERAERD 4% H AR ,)

8. [20] REFRR 8 4PUTEMBEFH 010 178, FH AT A 0116 < BEGIN,

*1.4.3.2 BIFEF YE—&1& ENTE 8 CH (WRAE L —/NT9E MIx
R MIX AREE) B B T AR BRI A — MR R AR OO, 3X PP AR LR SRR R R R s s
B, XRERTR A B4 AR A BRI, B 0 BT BV B SR LR B e an ) s fE A —
H—FHItR,

E/PTHBFCHES RSE7 — DI EVAE vx ARk, XTRRERR)F AN
RTAARM TS RN - FER/EREMNEC, F AL BEROCITHEN A
Co FELE, RIMNBEEMLVBHEEAFHITRKBHNES. TENFIIRFEBR
FHEBIRS  MRABRENTAREE T, B A R ERR T LR FEL TEH 2+,
BEULGSWERE (FREE RIS E MIX BT, ] HFHESEEN T RE R
[EF18

HEBRFHB I 0 ENTER, 728 ] BB S IRE M ML, 7728 X B IR B
N AR By bk BT, RS S T A M MBRER T, XTRFEARMN, BB TEMR.
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01
02
03

05

07

10
11
12
13
14
15
16
17
18
19
20
21
22
23

25
26
27

29
30
31
32
33

35
36
37
38

* TRACE ROUTINE

ENTER

CYCLE
TEST

PREG

JREG

2H

1H

3H

2H

INST

INCP
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STX
5TX
STA
STJ
LDA
STA
DECA
JAZ
LDA
STA
SRA
STA
LDA
DECA
JANN
INCA
JANZ
LDA
STA
ENTA
STA
JMP
DECA
JANZ
JMP
DECA
JAP
LDA
STA
LDA

NOP
STA
LDA
INCA

TEST(0:2)
LEAVEX(0:2)
AREG

JREG
JREG(0:2)
PREG(0:2)
X

LEAVE

%

INST

2
INST1(0:3)
INST(5:5)
38

1F

6

2F
INST(0:4)
® +2(0:4)
*

*

INCP
2

2F

3F

9

2F
8F(0:3)
INST(0:3)
AREG

*
AREG
PREG(0:2)
1
CYCLE

BEHABT
RE A BANE

R NS

R AL R B 1) R 0 b ik
RET —15 2 Kbt
B O H kg 2

BF--f54
T

R b 1k F0 AR 7k 384y
BUAERS C

C=38(JRED)MG?
C#32(8TJ)g?

& ST B sTA
rA<BAE L O BN

C#34(JBUS)E?

MR BIs 4
C>47(JIXNp) G2

AT B — P EBIE L
LB Bk SR guvp”

REFFAFes A

FiA A4 1B T BRAM, AHXT T AN
R RERAE Y NE
BT

FRIRFEATFEAR A

BAT 4



1.4 ¥k R4 Akt R

39
40
41

42
43
+
45

46
47
48
49
50

8H JsJ
JUMP LDA
SUB
JAZ
LDA
INCA
STA
INST1 ENTA
JMP
LEAVE LDA
LEAVEX JMP
AREG CON

JUMP
8B(4:5)
INST(4:5)
* +4
PREG(0:2)
.
JREG(0:2)
¥

CYCLE
AREG

*

0

HFA7 29 47 40 B9 %L
CHB— 1R
£ JsJ g9

AR B R PRI ) F A4S

B B F A% B ik
WEHFFE A

{5 1R ER

PRI 1A B2 [

KT — MR U LSRN AR MRERRF G T 5 S5 M iZ 0 .

DEATEAUIN BT — ARG BA B, B Y AT 5B — R R R 8
BRIy, BE-REBFER, LAE S RIEFFSNEN—MERE, ix—A
ERBEFEHK . IHE—-IBFEIES T I RERFEEUHEENEE RYE
EREWRERE; VEMBYEEIE(ILTE 2),

2)Z A — R LA R E R R BN B R F B8R alfE s, XA IR BRI S 14
FIR s AR PP 3L 7 . oIS J0{aT 3 47 Bt ) 2 by it D R 19

VAR K BT FRSNE SN B b AR R MIx B
AR, BERFASEM LRI RS U RS mGE M I, (FRa6ame, %
TR BB E L)

4) L H B BT JuMp MR RS R TS B “sTa AREG”, K 2 1A KR BUAS,

STERTT THREBFZE, ] M RU0E YiE IR, 8 1 388 ifa e sx— &

6) L BRER BRI {32 =4 PR 0 32 e«

a) B IUANEAR AR AR PG 77 21 oy BR BR A2 J7 B 6 FH A 28T
b) B UM FRIE SR BRBR A5 B0 R A& (120, JBUS # 45 th— N8 1

o) HYBRERAT , T LABR A BEIE 1T,

R o

S &

L [22] MR EXHHRERF FHYEFHERETEH . (TURESHERIF

2%.)

2. [26] MR EXFHREERE, R ENTENRF SR T ERERT 0 L5

THER:

F1,(0:2)FEk . #5C,
F1,(4:5)FEFER J(PITZHE,
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F1¥E AAEE

F1L,3:3)FEC AR BE R ERTN A 2, NG R % F 0K 1, MR 2N FI1% 0; knE
1T Z BT K 2 A B AL 8,

F2:#4.

FTERA BUTZED.

T4~ 9 AR 11~ 16 (BUTZRD) .

F10: FER X (BITZAD).

B 1001 FHIBH KB PRI T 11 ~ 100 REZA MR ML, SIS 94 10 M4,

3.010]1 b-EERY  BERFILENMRO SR b, Bie M aX BT E

AT B,

>4 (5] WRMERFIRECa S REMH2ER? B9, mBRIEFH S BT
LEAVEX;JMP * + 1 JUfE ENTER BRI, iXE B HITH.

5. (285 LISMITF FRR M E— AR 7 =, i % e SR B B 0 B A A E I 7R T 1Y
AEME, MEEEMEBERERES —1. G EEHABH?

6. [40] REREIE 4 EXT, —MERESRME B C BB TR Y LU 13
BEITEHE ECRFNEE, RS NRUEREERET A, %%ﬂﬂﬁ*ﬁﬂff Efu
BITRENERNIE.

7. [25] It EM T —NEM S BRI, T — N8 MR 4 B Z 5%
— MBI LR A AR A, TR M T R IR, E 8 BB IS (xyy ), (o,
y2), e EBEBF RN x I v ARG (EEITHERTT v,y + 1,0, 2, LTSS 2
Ja), ABTE x, B H vy, %, [BIEX—EE, MG NEFEE /RS EFENRE, ®
W16 S R N AR B R BT .

1.4.4 % AFEH

— BWEIMG — BB L2 8 B 58 th K FI 3352 7T R f s A R iR &,
LRGSR I 5 L B BT LR 4. ROTAN o] SRR B 7E — A 5 B 2 BRI X — 4T I8k
PR R ABEAR , BB EATH R T B 5T A T R SH0T B LAY S8 5§05 AR 7
MIX B A BRIE R R T S R a9 DL 88 R AT R RO T2 A8 1L H0IR 4 2 IR B0 37
Jo R BB AR ), AL RAT7E X — /N BHE BB 1 B0 M A 0 R 8

B U B AR T T A0 T FEOLL R T TL 1 S5
TA, R AL B A C R BEIA T 0103 TR BRI % . %
A5 i S HE TR T S B 2 A

WEITRILH P BRI AR B SEPR R R “SEhRa" BRI 80— 3848 B A
iy AN R E B S, UL AN B0 15 B ADLES AL 28 b st oA %
MEREN] HTR—FE,EBEENT - GHENNTE LTI ERT T 20,
HAERFENRMANG LIRS, BME% HIOELE, £ THARNGB0EY, 2
——ERE BV —/NRSRBRF RA MBS L, XFMEHER BRI, H RSN
A R EMARBA R R R, MRBRAEFELHAN FX—RETF AL
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1.4 FEEALEFLITHK

B RRBAEX MR AE SR, X —/N T (F1n,5.4.6 /1)
B R, L3 %A B SR R R AR B A SSB B3R, iR E — 4o A
B B EETR,

1E3X B A XTARIEVE— S RIS B0 IHe thiff BaE M 10 . REISCH L LLAT R HE “input”
(ﬁﬁ/\)%ﬂﬂoutput"(ﬁﬁtﬂ WE 215 A (“What kind of input are we getting?”) JEMES A
SRAESCEE E IR MBI 258 (“Don’ t drop the input tape”) LA B AE 2 K 430 18] (“ Why
did the program output this garbage?”) o HHF—EMARBBMARE " BETHELEER
“VO'RIRF . B AE B0 s, A, B A S A SR R A — AR TR
“data” (IR ) , XM, A& L, B datum B HER, B EREELERAN, B ER
¥ — % (“The data has not been read”) , X [7]“information” ({5 B.) — 1 BE & 5 B B 4K
—HE . SRR P E,

M RIREIIAENREH A . RTE 1.3.1 /M FiE LRAREE, MIX By IN #24F
BRRBHRMASE, TEHAFTHRTENRERITIE—SHES, BiiES
“IN 1000(5) " IF A MBEH HLEE 5 S LA 100 NF B FFHTT 1000 ~ 1099, B3 Tk
MR LS B - B A AR X R F R T, RETE(a) VIR 5 SR HLA S
—A4~ 170 #4E (1N, oUT B, TOC) B FFiE , B (b) & #1584 JBUS (5) 8 JRED (5)#5
5 SRAHHAE TR Z G BT A R BUE B TE L

B, 3 — R e A BB 7T 1000 ~ 1099 FRFF44 H (5 B R a1 8 07 U W &8
S HIFF

IN 1000(5);JBUS * (5) (1)
15 1.4.2 /N HRFPRINE 26 A X AN EARMITE (3517 07 ~ 08 1 52 ~
53), AR, XA TR —WELRBITEYLE F A, B KEHERE AR TEN
], bt AniE 1000w B ZE 10000w, B B 2 AT “JBUS” 184 BT IEHE . A0SR X ASH AY i (]
AT HENE BFRNETEEITRESRES—F. (WHE4H5,)
S TSR B S X B — AN U RR SR " M T I R E A A X, BATATLAE
— AR ABE TR B — RN BRI E . BN, AR S

IN 2000(5) TR AR —BR (2)
FET, 85 RIESYTE—RFHRN, AB T AKES:
ENT1 1000 A MOVE #R VEAF 8 e &
JBUS * (5) LRED S SRS (3)

MOVE 2000(50) (2000 ~ 2049)— (1000 ~ 1049)

MOVE  2050(50) (2050 ~ 2099)— (1050 ~ 1099)

IN 2000(5) TR AT —1 3k
(1) A 48 R 89 B AR (B 2478 FF X 20T 1000 ~ 1099 H Y ERIE 17 AL B2 B, B AR FF
AT LR,

() WIERJE— 418 S 78 % R — > B Z B FF 4 38— W By A B B2 JT 2000 ~
2099 ¥, EMRATE”, BMRARNA—TCREX M RELBEEFTENZFE—1T
B TR, R, FL L, ARIMFIHELE 1000 ~ 1099 25, RITTE L
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F1E ARMa

W, LR P HAFEEZHR A B0, E 1.4.2 /NTETEF PR LIER, K
RMARBTHIFRAMART AR LB M BB " BEREECREXAFA R
JE—Ko EFE—FPIE OUKE 6 BRI AR T BE AT BRIETBATRI MBS (a) — Kk E A £ A
HERNTHEEMENFRNER R ERER AR A, & (b)— R FFRIE (F1 10
UV, LA, XA R H RS A 80 Bil4h . BT AT ART, B
MAERTF AR BRME YL b ARNEMTE,

fFIFE AR A 1O AT (B BB MR ARRME & MEANHE(DFRBELE TiEA
FHSRR(3) FR AT Se 5 A B9 PR 7E X 38 2000 ~ 2099, LA B 384 AR 3 H A 9 X 38, 1000 ~
1099, 4% % K (buffer) . {FAARTREFIHE IR MM E“F PR ESCH BT RE K
FERAEY”, B XA ARERE LA, FAZEhtam TF 10 RENg 7. GFHE
MIRIFEEESIIMBLTHERERR"—R, BEEEREEHPRF#EE BN
VO WER- -5y, R, EARPZF,“BrpR"EERBEF RRTE VO BUHE R # A
— A AAKE,)

FHI)HEARB (DM, REFISMERAR D iEIRA TR LB P& f0 tUFT i ] - (8
W TRIEA 100 M FEARENE, FRIE ¢ RIER AERZEIEA KB [E .
FEOXMTFHNMERLFELEFE T+ C B@Hﬂ‘l‘ﬂﬁﬂﬁﬁ%&)%%t%% max(C, T) +
202u RYRSTAE] . (B 202u 2P 4% MOVE 184 TR BRI BT [A] o ) B 8X AV B T i (Bl 9 — D
ERE RSB ARE —ERBFR T2 VO RSAEFRAZAMNS At EEE. 7
B (D RFFR A2 BT C /BB, 1 B (3) 1R $F 1R & 25 IR /Y B (8] )2 202 4>
BA(BE C<T).

BRI LLEZEGH vovE T84 BAEGEN, BN EBR RN TN LB T BB ETHE,
FREE AR T, A—NLTFRERMG MG F E, AVFRATE XL MovE 154 : 7]
DME B /i B R (3 45 B 388 L 15 7] 259 1000 ~ 1099 F1 2000 ~ 2099, 43 fiT1m —4 28
K S AT, BT AR 5 —A K A 915 B AT SR 5 0 Sk — AN R Ig 15 Bt
Tt et AT AT 158 AR s KA, REFRME T K LRPMEELAR. 4
FBOGER AR th K A R A — DA B ZF 77 28 7 (B0, iSRG A T at 7748,
MRFE-TAFETH). RINCEKEBR 13 2PFESATHEHE MR
— AN F (TR PO ~ P11) DA R A BE R TR o

1ER AT H ARG b X 28— Mo F  RIZIATE - T BV, KR wmk
B 100 M FH— D FHAEM . L TRFRE-NFEF, EEBA AN T 1%,
TE YRR C o5 RET IR TE — TR

0l WORDIN STJ  1F A P M hk

02 INC6 1 Al 2N —15

03 2H LDA 0,6 TR WX AR ED?
04 CMPA = SENTINEL =

05 1H JNE * WAE, HO

06 IN -100,6(U) FEIHEBXANENX
07 LD6 1,6 A H-NEWK

+ 208 -



1.4 F K RA2 5% A

08 JMP 2B FFi& [n] (4)
09 INBUFL ORIG *+ 100 E—AEX

10 CON  SENTINEL ZMIXRKEMRIC

11 CON *+ 1 AR X § it

12 INBUF2 ORIG  * +100 BN EHX

13 CON  SENTINEL Z X R EBRARE

14 CON  INBUF1 F— G X Ak |

X BN TR 6 W T ANEE - M E R RITEE, AEER
ARMEN T TS5 U RSB, M5 SENTINEL F R (iR #2524 ) —
BT R HR AR AR R A ok SURG(E

RKTFXNFREFFIFEEE/ERNA.

DIMEEBEN BN E X AL 101 MFHI, B E R 22 b X 94 50 iR (it
THfE. RW, EFENAS MCERERRATER, B E ML R ES .
BARBATHIT R BMA N EET UE R — RO (LB RS 17 0 F%F
PRIC) ARG A A B B B AR M A FE T LIE 5 — 52, B o Mix B B
BMABRAHRIERHT,

D)ENEWMXEEE S —NE b KEhE (AT 07,11 #114), XFhgEiE- -R&"
B Pt BAHT.

I ATEA JBUS $54, BUNTEVI A E— M RMEM FZ BB 3 T T — 1A
WRAMART—FRE R € F T F7R T B b 8] A7 A B 8], U457 B 1 $RUAT BF (] B0 4
& max(C, T); B A o] BB LA LA 1T, 3R C< THIIE., (G2 8RT, X [ MIX
RE—TEALRITEN, BVRFES VO RTELE, EREZEMTENS, X
BH NI Z AT, T EMR L —MEER BRI R LSS )

ANETREF(4)EH T, YEFTHEN, ELEF S MBS ERmFTG., Ha
TERARE(NIFEE).

5)WORDIN TEFHEBH XN BFHRRKBAME HENBREERER 16
B, AR R 100 B8R, R T 10 78 7 8910 F A BN 52 B 10 4 B R 0 FB AR
it gk eh o3k,

HATxF T8 AT UL B A BR , R/ N ek 3l , 138 A T il (S B8 2 1 3),

BERR ZHXTHRLRE R N AE b R — B RSB IER (V =2),
ERLR AP BRI R EEN B, B BT IR E .

SEWI1. REFZERH,

TW2. XXEBIRPATHY K AITE,

FE]3. BEHEEIL
ZERMNEANEWE RS B, EEEL R 2 AT LIEA T i R e, X
RO 1O 183 “ 7 —iE " B M I A 18 25 1 8 b A e 48 o X 354 ) — A B

REINTA N AL XA A 10 B & RN S 5 52 0 E 23 &
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F1¥ EAme

BR, BATHER, B R EHE— B L. S BN MR T rl R B T 8%
KM /0 B A T -EK

ASSIGN
RELEASE
ASSIGN

RELEASE

BEZ, BATA LR E , XA 7 £ M8 assTon” (BAE, 35 %€ ) i 3/ A I 4 “ RE-
LEASE” (B M BhHE Z BB #ET , & Z A AR RN E M X 2R H e E .

NEXTR

K23 ZmXE—AE(N=6)

ASSIGN FRTRIFIRIG T — & oh X s A bk s Z bbb 8 @ A AR F T ENE,

RELEASE R/AX MR 7 O 58 U H AT v XA AL B, 7£ ASSIGN F RELEASE
Z (8], XA F R pp X 22— (FRA & AT 4% wp X 38 ) #4738 15 ; £ RELEASE Fl ASSIGN 2
8], X AR T A [T AT 28 v R 38

A LAAB{E , ASSIGN B] LAy BP PR RELEASE, M B X T MKMWt RAEHERET
XMEEN . SR, 4R RELEASE RA[AEHR# T, MBI REEFELMARMA
WA EA R B LR A FE R REL ASSIGN F RELEASE 43, A T4 K L&
EORE S TS, MEEEY N =1 RITIHERIEEE X,

R E AR, LA T B AR HAER . X TRABRRIIEAELE
—HBFRH AN, ASSIGN IEBKRERFFERDR A ~KHFHNELR; RITEHE
— A FFRE RN E T kR R BN, BAEFEYN R AR P
§{5 BT L RELEASE SIfF— % E BE P HEARE T . FEHEEHBINEN S
-ERAr . FMMRTRE IXAT AT — 5 R B AL

SFHH, HE—-ETRITEINERL. YFE-INEHNE XA, K4 assIGN
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1.4 X®REKEFZHHR

R, AR —1TBE B TR X P HEFTEN A, AV R — At F 7 88 4%
TR - EEAHAEIE . S MTERE SEZ W KIS AT T E X 2 4
2oy R kAT, 3 RELEASE Eh41E,
%1 J9FTEN 0800 ~ 0823 BAITTHIN A, AT UE
JMP ASSIGNP (B 1I5 AE WX AOHbaL)
ENT1 0,5
MOVE 800(24) W 24 NFEBAHHEMX
JMP  RELEASEP
H ' ASSTIGNP Fl RELEASEP /8 X173 FT ENHL 52 Bk W28 mh T BB B9 AR5 o
MITEVN S E , EREEL T, ASSIGN B /ESL PR b ¥ RN E EIAITHE], L%
ABE X ERE SN BRI A B 15 47 7 C st g 8, B B W F)
MR N, ERREENFFEASHNERICRITHRE, ERMER T, SAEEL
®I/0®&,
HNTHBHAREWEE, MAEAFCEAFA O, RITEBEFRBEGE &
BRI AR (R 24 F5L G, Y M R),
FERIEN XD N ASSION MIFHEE . XFERE E BT 1(5 B 57 7o
(ERARBRF)RECR—EXB(ERBEELT),
REREX T XME LY AsSIGN i3 T ,/BiF K RELEASE, XFEH T2 MFIE M
X, B A2 P OE R B T
UERBEXNMRBELY RELEASE T, B ER— NS RB(EHAERLT)H
EECHEERHET(FEREELT). o
B 23 78 (R 4% o X P AR R BR RO S “FE 4T o IABES: U, S S8 41 3 BB P 9
ARHEAFFFAS . NEXTG Hl NEXTR S5 “F -~ NG HF A OR"EMR, 8=
MEE CURRENT(UR T 24) RN FEN B B AL WX,

(5)

Bl 24 FhX R
(a)¥E ASSIGN ZJ5 ; (b)7E /0 52 )5 , ()& RELEASE ZJ5 o
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DFREEEMRRER TMAZESE EvmEER, BBy esEta—5F
FRAPBARBR, B - BFELERENE 23 IRRES, XEKELA £ B
BRE B R BRI T, R EMNRBESREMK ., X, HESHER
BAYET : (a)IRFEE — 1 RELEASE #/EZ S5 , B TE AT ; (b) — K £ A E v
B NEXTR BB R G R R . X E ST ATE IR R (Z R R B ARERE
BN TR sk ™) o Uk, BB A BRI AT — 1 ASSTON B 1E W 1. By
SEHBLARIE —FAE 0 M B NEXTG $5 7R #0428 vh K A5 B 2% & (B B 38 2 0 M BT 42 vh
X)), NEXTG {5 RS $1 77 @1 # 2, B b T ATTE B E 24 (a) FRRBG LB . IR IEHR A SE
%, 5 — AT SEAL FR A e B 5 R M % b (XM 4T 68728 A48 £, T Bl NEXTR 38 30 N [ 24
(b)F7s . WRBEMREE RELEASE #B1E, RATMERNE 24(c).

TR B F, S 0 ER R E 27, XK E B, 7E— A M PO B B
PG RIS LIS R A DO A T 24 45 TR A S S SR R b R N R R
LR B R IR B, ERA TR EAE R,

TEET NEXTR Fl NEXTG 2485 3R ZU 3 BB 55 35 6 P i 33 , 45 LA 2ok o7 A 33k B 0 IR At et 5 1)
B, XRBF(ELEPRERETRALE)M V0 B I B(CEEMR NG
W) Z A HESRE, AaEHPR PR .

a) 40 NEXTG X BBt NEXTR, MFE ¥ B MIZE 10 & WHTH , H e U Em 5
PAE-k-

b) 4R NEXTR i B 1E NEXTG, W] VO ¥ & B 2 M7E R F B, B 30T 06 20 2 A
EEHIAHT T—1 RELEASE BT H 1k,

B 27 XS X B FAE LA TR . (BT 9,)

SET , SR8 X T 48 v X[ P 2 5 A R AR R R 25 1 3 R RS e 2 (1 4o 388 X o 455

LB SERRFL A ZNERR (T 8 . 78 F 51 MR
N=2ZmX BB ;
n=OEMR M YFTHE,

AR E n E LA B9 7 T 5 NEXTG 1 NEXTR 22 (B (A E T4k .

Bk A(assIGN) EXANEEWFE EHFFHREOIE, AFEE - M EBRFENH
ASSIGN R TR .

Al [FE n<N] 8 n=NEEEFHED n< NHite (BAR n=N,TEMK
AR E B R U T ME R B, ERABEFTET, BBL BRI — 5
BEPX.,)

A2. [CURRENT<-NEXTG! B CURRENT<NEXTG(H 15 E HTEMK),

A3. [#E#E NEXTG] 48 NEXTG HEHEBIRETH 7 M T — B, |

8% R(RELEASE)  fN[F)_ B AR, XN E B AETE— N B85 A i RELEASE
R AR,

Ri.[n 1] ntinl, |

BEB(EPRis4) XNEELIMES VO BRIEMLIRES; £ FTEFRK
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14 A AR AL HA

BT, ERXRAERF—Z R #HHT.

Bl. [1t8] 2 FBFIHE —/NERELEERE A2 G, Y VoR&ET AR
—MRVEMT R, TR B2 B R AT

B2. [n=07] 205 n=0,M% %] Bl, (Fk, MRBELEE X, T 10 Fh1E
ATAT.)

B3. [/33h /0] JA3hH NEXTR T8 E MG b X A1 /0 &4 Z (8l K&

B4.[115R ] 4 FBIFz T —BATE] ;585 2 170 #4152 ST 5| Bs,

BS. [ #Ei# NEXTR] # NEXTR #Ei# ZUMATHE R F — P EWX,

B6.[n W 1] nid1,3F55 B2, |

X LEE S, ATE A" it 17 RS, RPETR , BIGE mh i R T f 78
FFo FL b, XEBFELTET, RATEIEE N0 M coNTROL 1 cOMPUTE, F£1T#8
¥ CONTROL 7E# % Bl # B4 F} % 3| cOMPUTE ; 2172 FF COMPUTE i 13 7E 2 FE 0 &[]
R b 2 BB B 15 2 M #5 B CONTROL,

X MIX XA BIERE BERTF R EF LA, NI ERL, 5 E RS X iR
REBEBIMERRZWHFRETNERR KL G, 5 F V=3 TMEX, K]
A CONTENTS(BUF1 - 1) = BUF2,CONTENTS(BUF2 - 1) = BUF3, LA &2 CONTENTS( BUF3 -
1) = BUF1,

f2/F A(ASSIGN, /£ COMPUTE 4742 5 A 89— NF 45 )  1l4=CURRENT; 6= n;
AP R oMP ASSTGN; E B HF i}, X 28 NEXTG,

ASSIGN STJ  9F TR HER:
1H JRED  CONTROL(U)  Al. & n<N
CMP6 =N-=
JE 1B
LD4 NEXTG A2. CURRENT<—NEXTG
LDX -1,4 A3. T NEXTG
STX NEXTG
9H JMP * BT |

12 R(RELEASE, /) T COMPUTE £ 47 F AW F) d6=n, 84 FEE RE-
LEASE A Bl A X ME MR .
INC6 1 RI. njll
JRED CONTROL(U)  FRERYE| coNTROL ATHEFHIHER |

T2 B(CONTROL #47#F) 116= n,rI5=NEXTR,

CONT1  JMP COMPUTE Bl. &

1H J67 * -1 B2.n=0?
IN 0,5(U) B3. &) /O
JMP COMPUTE B4. itH
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¥ AAkg

ASSIGN RELEASE
Al A2, . A3, RI.
Ml <N CURRENT=NEXTG HE3k NEXTG n i
28w X 45
% \
BS.
BI. B2 \& B3. B4. . R6.
HHax n=0? RO PhEE N%)%I‘G B

E 25 ZKErPXAYEER

LD5 -1,5 BS. {35 NEXTR
DEC6 1 B6. niEl

JVP 1B I

B _ETEREE S, AT R E & HRITREF 5%

CONTROL STJ COMPUTEX COMPUTE STJ CONTROLX

CONTROLX JMP CONT1 COMPUTEX JMP COMP1
M H$84 “JRED CONTROL(U) " f£ K414 50 454 F B E T COMPUTE F—K,

HIAT T2 8 iR F LR L B3 RF 7 %4 CONTROL ¥§4,8 4% ASSIGN 4 LU
K 2 % RELEASE ¥4,

BIFEREFERENRE, BIER- -MEBS TR A MG BB BXBIEE—
P R T A A R R T TR ARG G L) ZRETOHXMG:
XTFEWARNTILL n = N(FEZ X RLAE)FE, X b, AT n=0(FTF R
KAGE )G —BREFCE Y ITGE, B AIE i A R el o i A2 4k s 30
fE. BINKIFIIE SAFR NEXTR = NEXTG, IE#IEME MK 2z —,

HRFERE, FLEEILE VO IB(WRERRA)RNESRIEITHT T
) AT B R IELF T (W& 12 F113),

HEMER, At VERKF. SEHB, 5 NV ABEE R, 2T EE AR
18 (B EEHFANTRBIE I, RIS BRI R I8 M A, iERATERS I HEE ¢
T RFR VOIRERZIENITTEREF 1O B RIA S, BRI, 2 C BEESEM
A~ ASSIGN Z [EJ R HT[E], T4 T Bfkik - NETHEMNEE, R CBRXT T, N
=2 R, FOOAE B, Bl B A RIS eE i B AL R B R FRICER. IR C
SB/NF TN N=2 R 28, BN RATA 5 10 W& BRI (BRIFEEIE 19
AR, M S AT R FREIE) . HEERY ¢ BAE/NWES KEZ B E L
BAMNEAER MR CHREEL THERFSEABE, NES N/ MER I,
TNk 1, FTEEXT N IERIE. (SR, Qn SR BT A S A ER S BUTE R 15 JF 4R B LA R F A s o R
HEFEAR R, Wi S8 JL %A T ) AR 7E ASSIGN Fl RELEASE =2 [8] #) i [A]
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1.4 H%A kA2 AR A

BRTA/N, MERA EEAHEF, VN ERT IR 1, B EXHEFTE R AR /N

XA FITEE A DAL 2R R LB B, X ERAVE s R R h— s 124
Hik, BINELEE BEAN VO W& RA - SR, L0k L KR EREZMEE,

BEMFTHERBRENREL—RE. ERELMEL T, BOATUMNENRE
HE— TR E X B, 8NMEEEE EEHCDH n, N, NEXTR, NEXTG Fl CURRENT
#{E, H BH E A S K conTROL HATIEFF . M REESD /0 K& T RN EHAE
e

7 AT R FE AR B R /N 8 o DO A “ b, (AR A BN IR &M - - A AR
It X, XA GBS RS 2 BN ES AR M UL E, FE LA
MAZ MR- -ERA— TR, MG e E S XtasE -8RI A 1%
AXFELT AL ERRIMAMBHE T, FEALER n IV REEXEE
UNSR th  AT A B9 28 wh X AR T ST B A B AR, X B kAN RT R B b A 35 ()
MR S — s, FERAEELE T ENK (BRIFES I REHNE - AREE
BAM Y coMpuTE BT TENMMARSFEF T AL LEFIERRTE, A 2 NRIR
BRARE R RE T ERXF,

FUHLEEST T /0 4 B (E R A B A BRI , {5 75 M 35 2615 2% X S 0] B [l B f%
BEHE, (B, B & TRERE T A EE W BRI BN L) . XA PR$ R
BT EPRF  BRNSIEE T - KB W —4 VO REE, N RVEIEFER? X
PRI TR BB, S F— M1 00 B 47 A0 TR B UL T RAE e B R S SE AR 45 H % v
RBERKKN n/NEE,FHBEEC LB PR X ANEETRAENEE,

AT B A ST AR E X EH TR ARS LN — AR,
RERX L. B26 BT —MHHNBEMRER, THEE, EXMHELT,RE
HIZE b X 7R PR LR S O\ BB R DT ASSIGN i — MR E R AR E 6, K5
PE RELEASE B} BRI &, TR A — N EW Hr sk o F A T4 & an 18] LART— B~
WIREER R E T, RN T ERE TR ERITIEANE P X DR EE, IFE
MABHEE ARG, AL EHR NEXTG, NEXTR, NEXTP iX 645 £ #8415 0 8
#i. 7EME 26 Fi R B9t %], 3 ¥ IE7E ASSIGN Ml RELEASE 2 (A #1718 , th e if R # &

NEXTR

B 26 k8 R—BE A M 5
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#21¥ AA#L

B o X ; [RIBT, S0 A IE#E AR NEXTP BT 36 H A9 28 v X ; 4 4 U3k B ) NEXTR s 4
KX,

3] &

1. [05] (a)f03R4E vOVE $54 W B 7€ JBUS 54 2 81, IR BT 25, B3 (3) R /A
EF? (b)IRE MOVE $84 BAE IN @4 25, WK 4nda] 2

2. [10] EFRE T 44 “0UT 1000(6)”; “IBUS * (6)” AT B T th— M iR,
BRANE A (1) X AMBGX 4 F—#E . 53 8 F MOVE 754 FI7E .55 2000 ~ 2099 o f) — /4 4 B 28
WX, TR X AR AT LT Q)M ) B — A ik

> 3. [22] REE—PEUT (1) BB X B A FRT, X F8F % woroouT, i
BFEHEA A PEIBEOT —AF, MENRE—NERXET, THIE 100 M FERHEE V
to ALAFAERS 5 MY AR RS LRI E R AIE . SIS o X B0 R H iR A ZE R R A TF
EMEREBM A1 S (WREWIE) UREE— P NRE MRS YEH, WRLE, B
JE BRI A

4. [M20] EBIIR - BRI 1O R4& FEMFHR T 8T 1o ZrhRi14
RERBATE (A1 — ¥ o (EAEXT THE nh ) 10, RATER LB BT A 2 F— 24,

» 5. [M21] RIE ERRR ISR B ANE » A VO BRETAULR—ANEER .

6. [12] BBHE—ANBFH TR E H 4154 A e 18 worRDIN TR2F (4) 53 F E#
BOTFRRAL? (FIAN, AEHE FAE5S 6 WA B 0 % AME)

7. [22] RHE—A M worRDIN B F R , BRAF FIFRIEINER ERIR(4),

8. [11] EXHRT —MERIHALE, & hE 23 S5E 24(a), (b)F(c), HITRITE
PUBOH BT, A RMF A M AN A EE# TR MREZ T, ARBHAN S
Fro (BN, 728 23 B R R9RT 1E) IE7E % Ak AT 24 381 7)

> 9. [21] FEE 27 P FR IS P IX AR —MRRE, 7T LE 1 F 51 B8 1) 22 35 0 A 2% 4 -

A, 1000, R,1000, A,1000, R, 1000, A,1000, R, 1000, A, 1000, R, 1000,

A,7000, R,5000, A,7000, R, 5000, A,7000, R,5000, A,7000, R, 5000,

A, 1000, R, 1000, A,2000, R, 1000,

XANRERTEE,ITH 1000w, B, 8 10000, 55E, -, 7HE 20000, B, ITE 1000u”, F74E
B B 1) S B4 L T B 5 0 5 45 A 4 A (T e [ (80 B ( b 26 I 27 s iy 5 1
AEEAE) o B4 LA 75000 A3 BT

T RFAE T AR ] 6075 R I 27 v B R 3

B 1) % A B 4] #H H#

0 ASSIGN(BUF1) 6000 ASSICGN(%{R)
1000 RELEASE, OUT BUF1 8500 BUF1 #4867 ,0UT BUF2
2000 ASSIGN(BUF2) 9500 RELAESE
3000 RELFASE 10500 ASSIGN(%{%)
4000 ASSIGN(BUF3) 16000 BUF?2 #1653 ,OUT BUF3
5000 RELEASE 23000 RELEASE
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1.4 FR KRR AR

B 18) # A i 1) #H 4

23500 OUT BUF1 59000 RELEASE, OUT BUF2
28000 ASSIGN (BUF3) 64000 ASSIGN (BUF3)
31000 OUT BUF2 65000 RELEASE
35000 RELEASE 66000 ASSIGN(BUF1)
38500 OUT BUF3 66500 OUT BUF3
40000 ASSIGN(BUF1) 68000 RELEASE
46000 A5 69000 WEELE
47000 RELEASE, OUT BUF1 74000 OUT BUF1
52000 ASSIGN(BUF2) 81500 il gk
54500 i e 45 1k

P 8 B AL 7 A A 1B 2 81500 ; 7 6000 ~ 8500, 10500 ~ 16000 LA K& 69000 ~ 81500 i (&) 3 BBl i+22 411
R R, RE Y, B389 25 IR At E] 2 205000 ; & tH B4 7E 0 ~ 1000, 46000 ~ 47000 LL K 54500 ~
59000 = IRA, BE U, B ILA0ZS (R AT E] 2 65001,

BEE A A PX X R — N2 45 6 26 0L F RS E—sh 2= .

O o o o (o) ) O O o (o}
BWiHEg | } : : : : —_— — —
AAAA A A A A AA
HEV HHHHH } } | } } | } e
RRR R R R R R R R
[\
I
=
ﬂ%
(o]
b
T
&
X
=

=224 A @
B R B
HHX O B3l

B 27 BEEASEHXaE (I 9)
10. [21] REAWAZEWX, BHIE 9,
1. [21] BINFEA—-AEHK, BT &9,
12. [24]) BRBBEXHHSENBERATRAMAL, I AMBERELE—KE L 80 5l
AEBRENS.” WA AR 1k R0 B Z 0T 2 CONTROL 264798 % (B8 1 B FIR % B {d/E 78
AR T AR R,
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1% RAME

13. [20] RIS MR LN BT H L, W7 E X compuTE 224712 ¥ 10K B M 4%

f+Aat8%  IRIRITEE B E A XA 2

> 14. [20] B ATE ASSIGN fl RELEASE Z [0 35, M &4 4 -+ ASSIGN - ASSIGN
-*RELEASE'**RELEASE HIBIMEFS . XM FIEXHRANBEG 2R &0 fEH Fing?

> 15. [22] KB B 100 MRS 0 BRI IR IEE | W— DB vIx BF, AR
RAZAEWX, XYM SRR R,

16. [29] DIBUITEXTARNEE MM ENER, R ITEREC - EFBA
WE, —THRTHERE, — TR TFHE), RS MR K 26 PR EH % - 8 - 40 - %78 %,

17. [40] L2 EMXEEBBULSE M B EEEP @RS ER AR TA KL
EMATBEN T L. BEREXNEEEEEREIT, RN S RIEEME kT
B R FBUSERGIRIER | o

» 18. [30] —AEIAX MIx BF" FE v e Mo Ao i, 400 1 B i AR RE . IRTEA
BT 5 R IESE PR EEMNER AR & B, {5 B0 Fx St B 1% £ 1 A8 & “ JRED” 5
£

FE) MIX FRRPE GRS 3099 NI AR T, BIEAIE - 3999 Bl - 0001, XANHLESA KA~ A
FORER" MV EFREFIE SR A BEFRSET, #0399 2 - 0001 AR fRiF 5 5 i AN 77
Bon, B MIX i EVREE —HE T, YEB—AP e, BT RIS &, BT
- 0009E % - 0001 41X B ME T MIx MFFRIINE, rA 7 - 0009 F; 1 2 6 7 - 0008 T
- 000351 51X 7 - 0002 H1; 55 o] 8 56 (ov) BT R F (CT) LA R F— A5 4 By s ik B 4R
TEHE - 0001 71, 30T Fivm

ov,
+ TS o1 r]

FERH T R BT 2 B B — A~ BT A, HLAS I AT HDIR S

BT - 0010 4N [E) - “A4h” —BESNAE : A5 08 10000 BT [E], HBRAE X D BT P RSB0 1, 24
255 0 B, R A S S BT - 0011 BT,

B MIXHEACINT”(C=5,F = 9) TAEM F: () IEHRET , RERED - 0012 BTHYH
Wi, (FRt— A LR LARIE — T B, LA Rl — 3 B e AT 45 s INT At Rl
TER L REESEF T URHEENX S RERRAE R (D) ZERESRES T RE MIx K7
FREL M HLTT - 0009 £ - 0001 25 A FHENLHEAE R RS, LT, EEHHERT, INT BHUT
i 2 2u0

FEHEFRETH LA 1IN, 00T B ToC HAHTE L0 BAESE AT L RIS | R— AN P il RIS
BT - (0020+ W& S,

T FE P bR ZS B, 0 8 0 B 4 (] AR W A R R R " BB T — 4 InT BB 2 )G, WA IE .
HREBF M —FIGS WIS W &L PH .

> 19. [ M28] A S 1 R BMQ AR IR R B0 sk & MO S e me, B R A k. IR —

MEFST nz2 MELREBRUT IR BAT TR B & 80 FFREEA, Py =0T
TEBS ] w2 4 + T BTSSRI TAL IR ALAERTA) o) = w, + CETNERNZE PR B K, X4
WRT P ABEIERA RS —E, W HEREEkE LA AR K ES — D H N L 7
PMAER 4= (k-1)L(modulo P), 1 TALFERAFTH, HHLEE,HF I<ksn, y=v_10
BANADERE,FRST N<bsn, 4,20 yo
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1.4 R REAHHHA

FAEABSERATE o, BRANTTREMET+ C+ (n- Dmax(L, C) N EFZR? R HHT R
INBXRERS N B —RREN, M L=1,P=100,T=.5,n=100,LL% (a)C=.5; (b)C=1.0; (c)C
=1.01; (d)C=1.5; (e)C=2.0; (f)C=2.5; (g) C=10.0; (h)C=50.0; (i)C =200.0 BF{{AALR
AL

1.4.5 JPrsefIscHER

7E 1.4 TR EUR I KER - BEA TR AR AT 3 & AR e 0, (B X 48
TEBOR VI S R TS A . 785X BRRAT B IE R AR e X J7 5 A9 B B 2 5, %
ENTT LIRS,

TRFENEFRAANBERENOTEF RS, 7E 19 14, Charles Babbage 2y
B DTS ABIR T — MAEF (S R Philip H1 Emily Morrison 47 fJCharles Babbage and
His Calculating Engines (Dover,1961),56]; T B, 3 {17 LA, 2§ Grace M. Hopper T 1944 4
£ Harvard Mark [ ERE T -1 E sin « B FREFN, MBRBEEAS TR THEL[SN
Mechanization of Thought Processes (London: Nat. Phys.Lab., 1959),164 ], #RT, X ££5EFR
ER TR FEF W ERREFENHHEAR - EFLH, MAZNEHEELE,
Babbage AT AR HIHL A8 2 B ZF FL -~ 54 4 /Y, SRR 4E Jacquard BYZRA AL L ARKE ; Mark
IR i—FERK . BTN+ ETSROEMERITEL.

EETHERFIAE, FWHEERISHIRM AR Bt /) 78 FF i 5, B7E M
Herman H. Goldstine 1 John von Neumann T 1946 41 1947 £ BT 2GR R 1K
i+ EZEPIHEH; 2 W Von Neumann #Collected Works 5 (New York : Macmillan, 1963),215
~235, M BEFTHERT, ARE—ESEFEATEFES, MAREELEH
FREIFFMRT . EXRE,A. M. Tuing 7 1945 FRRIT TR T FBRFHERNEMS
MK 5 2 W.Proceedings of a Second Symposium on Large-Scale Digital Calculating Machinery
(Cambridge, Mass. : Harvard University, 1949),87 ~ 90;B. E. Carpenter #1 R. W. Doran %%,
A.M. Turing’s ACE Report of 1946 and Other Papers ( Cambridge, Mass. : MIT Press, 1986),35 ~
36,76,78 ~ 79, M. V. Wikkes,D. J. Wheeler Fii S. Gill FT B # i+ EHLBF R IT a9k -&
(Bl 45, The Preparation of Programs for an Electronic Digital Computer 55 1 bt ( Reading, Mass. :
Addison-Wesley, 1951) 8 EZIRBE — & IZ 807127 B RAWE.

“HATRF—IARH M. E. Conway T 1958 FF A& M, AR EXMERZE, ik
HAREEMATHE - MLREF . KAER —H#,]. Exdwinn #1 J. Memer t78 57 #1
PR T 178K 615 T —EEE % “Bilateral Linkage” #3830, B M B % A A B EB X
RTURAE, S RUFAFEX RIS XHER G XTHTRFHMEN L -T2
FFeY AR, 1R 8 4 I T Conway B 3CEE “Design of a Separable Transition-Diagram Compi-
ler” ,CACM 6 (1963),39 ~ 408, SLFr b, AT EFHEEN TR AT L2E--HEH
f9 UNIVAC 9 B [ The Programmer 1,2 (1954 £ 2 F) 41 EAE R —A BT RITHIT#
FIRE IR ) o TEALT ALGOL M5 F P 1778 )7 HI&E 212 %5 2 7E Dahl F1 Nygaard 9
SIMULA I[CACM9 (1966), 671 ~ 678 [R5 ¥k, B F FEHERIKITRF (AFEEH
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1% AAESL

HAFRRFE )P T HEBIAEf O. -J. Dahl,E. W. Dijkstra AKX C. A. R. Hoare fiT 3 B9Struc-
tured Programming F155 3 &,

Sk — AR R AT AR B ABE R, B — A e AR U B B R LA
R, ERIREEIESTHEN; 1R ARIERL SRR E BB ELNE,
{E5:% LT HA BT £ H Mauchly T 1946 5 7F Moore School I PFIR A1 4R B9, £
BELANRBET, FERBRMHTTAERBENSELA, T Whirlwind I3
BHL(C. W. Adams F B A ) F Dliac 13TEVL(D. J. Wheeler AEAB A R ) BF
WARFE . ERWEMN T X —HFF5T ;0 Pilot ACE HEVEANMBERFEEMNIES T
Ehy, B3 20 e 50 ERMBERRFHEL, S T M. Bennet,D. G. Prinz
M. L. Woods 918 3, “Interpretative Sub-routines”, Proc. ACM Nat. Conf. (1952),81 ~
87; iS5 I, i 25 [ 4 B 1015 ZE W 55 BT (the Office of Naval Research) 1 iR #Proceedings of
the Symposium on Automatic Programming for Digital Computers (1954) EMARIXE,

BTV R R 09 B AR AR FF KHE 2 John Backus 9 “IBM 701 HREHIB RS [E I
JACM 1 (1954) 4~ 6] XAMERRRF M I/RBIELREN V. M. Wolontis FIH it AFH
VBT B I E HT R E B IBM 650 b i TR AR P BUE “IURBR R VR
# 1 A. Newell,]. C. Shaw & H. A. Simon F 1956 4EFF #3 2y -+ 437 [] #4 [ R 4 o FH
(I 2.6 ) igite PLARALZ. B 2 ATREE E. MFTE 1.4.3/ME
31 hRFI  MRRE NI E, 2¥ 7T E I DIRERE = TR BUE A
TR R R SO 1S WA/ N TR TFFI ) 2 %8 S0k

SL—AMEBEEFEF B B Stanley Gill F 1950 4E 4w 1l 1), 7l 2 & {1t & 3% fEProceedings of
the Royal Society of London 197 #AISCE, A 48,206 (1951),538 ~ 554, L2 EI M
Wilkes, Wheeler A & Gill %A , 1457 FA T IRER 00 iP5 HR FF o HEeBERHBFEH
D. J. Wheeler FT 5 ) F R C-10, T AFEEHFA—NEFRFRMEG BER, &R IIT
TREF,RE SRR, E— BRI RN R TRERFNEERE
4y LB, EER R B PR 9 B R A M TE )45 E HOMLAR o BULYEE BT, AU Y
HE B85 % EE H. V. Meek fJ“An Experimental Monitoring Routine for the IBM 705",
Proc. Western Joint Computer Conf. (1956) ,68 ~ 70, BEitiE T X — G YLEE M ER PR AR P, T AE
XENEFRXA N EREENEES . IS TRERTNEEACEKBARMER
M7 2 DL RO AR P M RE A MR O B R, IR R PRI EZ —EH E.
Satterthwaite B 8, 3 B % 35 #ESoftware Practice & Experience 2 (1972),197 ~217 Eo

O ph R R R B LR M4, AR T 1.4.4-3) RO 7 XL B A BE |
R B 5 A B P BB 8 b X AR % B IT 2000 ~ 2099 MIVE R, M AE A T — A iy & B
1.4.4-3) 5 S BETER GFT, 76 20 40 40 ERARH, X T HEF 151 A A A8+
bR B UNIVAC RIEF RIT R K (B 5.5 ). BLW TH 1952 FATX

VO WIBATILS  BS B R ESB TR R I E VLS 4 W (Eastern Joint Computer Confer-
ence) W35 o

DYSEAC 11 #1[ Alan L. Leiner, JACM 1 (1954),57 ~ 811 B T &E— A RBFFE1TH,
V0 B4 E RN EATEEH AIOE E R A PR RN EE, XE—1TRRE
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1.4 R R£E/FTTHK

RECEEL TENHERE BRATRTAF . ERINIERANELTEAFEER
K= RFHICIR, G T — P BEITIWHITE; S I 0. Mock # C. J. Swift £ “Pro-
grammed Input-Output Buffering”, Proc. ACM Nat. Conf. (1958),%6 19 Fi£3C, LA & JACM 6
(1959),145 ~ 151, (HWMIEE XPRXELE KREB T AL IRIE, TR HL
BB A BERRAE . 1ERJACM 6 HARIE B9 I8 SUK 276 B5 Bh A o ) o B A R #1928 wh 15 1)
KRB — MW RS, £ E. W. Dijkstra T 1957 41 1958 4E, £ [7] B. J. Loopstra % C.
S. Scholten # X-1 THEALHY CEE Ik 57 4 FF & H K B9 [ 2 WComp. J. 2 (1959),39 ~ 431,
Dijkstra #1118 3C“ Communication with an Automatic Computer” (1958) 318 T 28 ¥ R ,
EXMIEL T EHR TIEEKGZE X E, H X8R FEE Y R KEMITEILRY
WARL B ENXEECE N FRRELT . BRBEXTEEERR
HEEK—BHI1Z 5 4T (semaphore) B . T X T FT A R R L4733 B 403 801, T A (LR
TR ARG, HREREARN B F. Genuys 4 B Programming Languages ( Academic
Press,1968),43 ~ 112; BIT 8 (1968),174 ~ 186;Acta Informatica 1(1971),115 ~ 138], David
E. Ferguson #1183 “Input-Output Buffering and FORTRAN" ,JACM 7 (1960),1 ~ 9, iR T 28
i X B 3 X — IR 2R R RO RS R rh B R 48 TR A TR .

About 1,000 instructions is a reasonable upper limit

for the complexity of problems now envisioned.

xtF I BE B B b B B B 4 M KGR

A2 1000 #7564 26HH LR,

—Herman Goldstine 1 John von Neumann {1946)
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F2E B4 M

I think that I shall never see
A poem lovely as a tree.
#HEK AT & LE — 15
SH-BRH-—HTEZ,
——JOYCE KILMER (1913)

Yea, from the table of my memory

I’ll wipe away all trivial fond records.
AU, RENK BB F

HEREEZH —VIHTREHTZR,
—Hamlet (Act I,Scene 5,Line 98)

2.1 5| #©

HEPUER Tl RN — 8 F BRHATERIE. ERBHEIER T, XELRH AR
REATEMRESEA; EMNSARETRZIAEEN LMK £,

FERFBMERT, A RATURTRM— M RMER, XN ENH RSN
AT LM IR I T XA — R A E R B TR R RFHL—ATTR? BILER
BEEMTE? BETEETAEN—NTRZAMZE? EXMIRFAEEZLATT
#o AMEEXFRE R KB LM FO T, R T LM KA TROERGEL 2.2%),

FEEEEMERT R UR—AZE SR (— MRS, A — T —1
FIHgEN) BB R EEER n (HH 0 E5A ;BT AR MEH , FRBRIE LK
FRERAAMNEE KB ER AN S EHRSN, RN K+ HATAT AL EF]
AR

HTAEME A SN, RS EEMFETREARNSWER U RE—F
HRVARRRIEXESERRHERRAR,

AEHGRAETEEEHNREENTE L. ARLREH OB SMATHESR, #1717
AT B AL BUR R R R, DA RS U R IRABIR S5 BAVA R .
TEHATX — PR R P, RO A A TERRGIT R LT BN T &%
REBRR R o XL FEREIRFMER ST E RS H BRI R
Ap it AREA RAVIRAE LA B RS G AR P B AE RERIN . RATBT SR LA LT 52
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2.1 3l

ERE— BN AR RROEE NIMFRIARERHERGELIZEME 10F
AR,

FoATRE TR 5914 22 64 R0 U 4 51 2 (List) b3 R AMTE B3 TR LISP X
B—ERFRITRL, LT E TR A0 —REREW TE, (SEX—FM
“List” —18BF , B R 2.3.5 /NI R M — RSN © . REIIELB RGN T
KREMBEREREE AN BEIDSREF RN FEEFIELTHRE BERGREEA
CHRETFF EEEAATEN T R RIS MBS T EMNANE L. FEMNR
WEAMARAEBINFLEERTPERURELEFABEABOERNERERSL
BE - MHARHNFRFES), FARBUERME MR, A FH# A5
R, RITEED M FLAIEE RGO T ERB LB E SR, #0560 E xR T
1B, XERARENMEFANRE FH—TEERS, AEELEEALHEEEAE
S F14 FORTRAN, C 1 Java XA BUET 5B F , RIS S ER 11,

BB T v HEVR A BE RSN — L ik, R BEFMAEEF
YY) MIX BB F RS B /0% I TE MIXK NP RR GRS B — )k,

EXREEMNEENSEHEEFAMNETRENLS., —kEFHNEEH—4
WA (B EAEERRZ AR, TR S BR ) H B B R R AT R A T s TR " U
BRWR. B YEABRTEIREN—TRENEENFHR, BI85 B R
FRMMETHRD . AREENERT, T TERATIR-THAENE BETR
REHZBNFHRHN TR EA-NERBHHF, BRERINITEAEEHTE
RFRINFERE AT LAE 0 BUH LA F BL——TAG, SUIT, RANK, NEXT P & TITLE Y
B F B

+ TAG | SUIT | RANK NEXT

(1)

+ TITLE

(XA TFAD MIX FRAE. BZ—TF,— P Mx FHRESFHM—M55
HEGSL 131/, EXMRFH, BINVBEEBNFPHIRSRE + ) —PTTAN
Wk, MR — e B ERTT AR R ERL— T FRAFET, ibEE
AR FRAFE IR, BAE AT A A 18 (58 2 I, , 17T 8 3k B g — A 48 X Y Y
FHIT,

T RAEMFZERYNEI UARRE F R SRS E T R TR E M
R, B EREIFAHXE, A0 e A BB R T LA BLTE B8\ 4R HR 7 X% AP B — L0
TAG = | F/RXIKEREFA T/, T TAG =0 F/RMEBEH LAY; surT=1,2,3 5 4 25
FARMAE A A BEE BBk RANK = 1,2, -, 13 "R — &, B &, -+, & K NEXT XX
LRI X TR T IR R R RS 4 T TITLE BTN A X KB AN EFRL
Fo MBI —H ARG T X

* List EIERPIR W list 1B HE. —FHE
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B2o% 15844

EMuN: ) HEHER

100: | +]1]1]10] "a
3 101: |+|u 1 0 4 C
2 386: [+|olal3] 100

¢ \ ; ()
’ 387: tly u 3 u S
\ ‘ ¢ 242: [+|ol2]2] 386
L Z; 243: | Tl u u 2 U D

TEITENRR PR AR ITTEX BHRIE 100,386 & 242; X Bl F M5 E117 LR
EREE R, BN SRR E T maRGKME . EREET S 100 FHRF %
“NENTEAARGHIE T A RFAZHERE I TR R S6E A HBE
T 100 FEOIHEIE 10 RXAM TR T E A M. EXMYLEEA, A AR —F
RHBIE T AT LA 2 R B R ER AR . AT —MUBE , BUA 1 R BL7E 0 BT
LR AL SRR I MIx B PR EEEE 0.

BBEHHETRNFENSIARTENEF O - M RAE R B8, 5%
RETEREWHRE, YERTAKITENFRE, BF BT SRR EERR
TIER, XEEQBEEI A

TOP—{ + oLJ—[ 0!4‘|3]|;7 +1L[1o|ﬁ 1 (3)

+uu2uD +u)u‘3lulS +ulOUC

+

SERREY LT 242,386 A1 100( ENTRAX EEZM AT LM TR R Q)P — I "HH"&
MEBIESERTFRA-NTHE AXEHRTENGN. REFEQ)HEL B TOP"H
ERE LR FRTIRA M, X E ToP B—MEEMRBIEGTEN 42T, NHER
—NMEENE R, X—TRF PN SR ITE VI RER R E R I A T B (B
BE B SE B EMR S E R TN AT RIH#TT,
RAERIMTARCSHREEH S, NHET ENFERAT . X R S S
FE&  JEEE BN PART T EEN SN — MRS AED), (2)F(3)
®RNE
RANK(100) =10; SUIT(TOP) =2
(4)
TITLE(TOP) = “LJUI2UID”;  RANK(NEXT(TOP)) =
B R ﬁ%ﬁnﬁ%M?@ﬁﬁ#%%?ﬂ%%ﬁﬁ%?$ﬁﬂ%F%ﬁ%ﬁ
LHE PR, R BARE N ER, AT SR A FIE— ik m 8 b 8RR
A TRER R — N R BB 1, FHBUE NEWCARD B — MERA &, HAE A48 M3 .
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Al. & NEXT(NEWCARD)<—TOP, (iXHIiE X4 Mk 5 B B 19 o)
A2. B TOP<-NEWCARD, (iX{# TOP {R¥FHE o)X LHAE MY THHT, )
A3. B TaG(TOP)<-0, (XIEXFKEIRICHTEE L) |

A—ABIFRUT#EE, R HATX HE R TR

Bl. & N<0,X<TOP, (X NE—TBRETE x B—MEZEEE.)
B2. W5 x= A, WHE IF N B 4 R R R TR
B3. B N<N+ |, x<~NEXT(X), H#E L5 B2, |

FEAEXEREEPRINGH NI T ARNEEFERTH 52, 0L E % (ToP,
NEWCARD, N, X) I 3 8 % (TAG,NEXT) . AN ZBEXAHE. R FE—-FERAM
LEAR— I EE N (LR EE; A FRFAE—- N EE—EAREF—NME,
FRAEE RS — e s R I LA E M

TR R RIS A6, ATERE R F S BANE S, LMETE bk T8 7 AR B 1Y
B B # TR,

a)CONTENTS BRFER—TEFZN AN E2FFE., HI CONTENTS(1000) FRF
ERNFEIT 1000 HFME, EREAXMEN—1MZE, R vE—I T E, N con-
TENTS(V)FR/AREH vV IITEMECRE vASHIE).

b)# vV BRE—THNFRITHRFERNENEM LK, N Loc(v) R IZBITH Ak,
& v E—AER, HERRTFENFH— 254, #1A conteENTs(Loc(V)) = V.

R MIxaL Wit S ERMMEE 7. BREXMESHIRE MIXAL ILRIES HRE
5o AIEERT BN EBGHRIE TSP, FEH vIx WRERTFEROEIERER
SITREMTER. Hlne] B EEAEER A BB T XA

NEXT  EQU  4:5 X FILHRFEFF NEXT F B
TAG EQU 1:1 1 Tac FERAE X
LD1 NEWCARD Al. rI1<-NEWCARD
LDA TOP rA<—TOP (5)
STA 0,1(NEXT) NEXT(rl1)<rA
ST1 TOP A2. TOP<1ll
STZ 0,1(TAG) A3. TAG(rl1)<0 |

HE— BBV LURESMRA R FEHTXEZE X HEAERIT M
SREEEHNEERE,

AP, BIMNERR 2T ENRENTR; EHER—-NFERFIMANLE—
FB. BKRNTTUS

CARD<—NODE('TOP) (6)
H A NODE B8 CONTENTS —HEBE— N FERUWH, RAL EHEMERBANT A, mMEHS
CARD B—MEA (DIHELEMAENTE, WRE-NTAEPRE c NF, 125 (6) X
FFH e MEERENES .
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CONTENTS(LOC (CARD) + j)<-CONTENTS(TOP +j), 0<j< ¢ (7
FEICHE R MATRETICSZEA N EEMNR G, HTFILMESRBET
PLER AERE S 8, AT MIxaL PR MF SRRt AR, Bk, 7 (5) A B
S 455 Top SEBR b FRIR 18 ) AR AR RO FE 41 78 A7 P A sk 1k B 7E (6) F(T) LA %
FE(S) AN BT L, B RR Top W44, BITR AR T S At . TC4RIB S ME&IE
BZERXNEZNZ W SWRT R TRE BRI ISR kI8 7, £
RABAR M T A BTN B 5 292 WA AV

3 &

1.[04] 7 (3) iR A9H L T, 4 & (a) SUIT (NEXT (TOP)); (b) NEXT ( NEXT ( NEXT
(ToP))) HI{E?

2. [10] EXHIEN, EHFLHMRT coNTENTS(Loc(V)) = v, TEH A KT, HITE
LOC(CONTENTS(V)) = V?

3.[11] S —ANERR EMBRE L A RSCRME B B I R T OB (A0 SR 40 MR
ZZH9IE ), T L NEWCARD B HiX ok B B stk o

4. [18] BHERMTHEE AM— TR AR R CITH K — KM & 30 T H5U7E X A 88
JRAB(XHMTTRER M) o

B 5. [21] 4 SEPR ERERRIAIRE 4 BORLSR89— AN BT (BT AR 25 | T L JR 0 ) e T 2
To IREVE BN 238 ICEBR A, T B NEWCARD 453581 T ., (XM ELER AKEIEX DS
A AL B A o )

6. [06] FETAMEMBIF ik carD BR— AR L, HEWMFEE (6) FIREER B &,
#:1F cARD<-NODE(TOP){E CARD M T B 47 I B % T X A M AR Ry AR M (E . 23X ERIEZ
J&, T 3140 5 i BB L X 3R T8 A B A9 78 f: (a) SUIT (CARD); (b) SUIT (LOC (CARD));
(¢)SUIT(CONTENTS(CARD)) ; (d) SUIT(TOP)?

7. [04] FEIEXHIBF MIx BB (5) %, #EHAF B Top BRTFARICHIES £ Top KitH
HlFEF. BETFBREWQ), TG FFI K — R4 NEXT(TOP) M 7728 A 7 ULHA
AR AT —AFFFIRAIERR?

a) LDA TOP(NEXT) b)LD1 TOP

LDA 0,1(NEXT)

» 8. [18] BHixIp THE B H—1 MIx BFF,

9. [23] G HTRERAEFFIR, FTENH — A A MR BN TFRL N —1 MIX 85, %
TITEN—3K M8, X F B T AR RESHEER,
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2.2 &KX

2.2 &R
2.2.1 FR.BAFIFNSREAS

HAEBEFHEWER, LERNEEEESEE - S ENPRRN 8T E
FRE. GIN,FE E—FFRE K I EA — 4 NExT FEORWEEXA
MR AT AR E T |, (HRRITBA REERN T ERR BT 28 (RE NS, B
CIRGATEAME R L& RE R KA E MRS REB A, MESRRMNEA
PR 1 5% 84 $h ST RS ) K S BURFIE - 400 75 T IR VT 401 5 FEBURE O B 1) B, 4R AL
EMRIXR, ARX SN G T, 5%, LG, XHEMEHLE R SHEEHT
AOMAARR BRER RIOAAHFEFMEAEBSHERL T ALEM, HE,
MNFRESHIUER B, RATEA T ER BRI F A FL; 180 FE&, B
KR I LR REE T BEERAFEN,

NVEFFE R TERLARER £V EWERRERNTOE F; LR 54
FRARAI VIR o i SRR AT, AT B ME X BUR E AT A . B, X F
EAT RGN TN B NI SRR T BB X FHAIEEHTH 5
TEFPE s BAHLFOR B BT T3 BOR TSR A ThE, AR B R EA R, B85E, 0
WIRESTE A958R A — AR UL X THOTH R R R R E AR

AT H—B AKX BATE BT EVE AT — M . — & EN
AY T 38  Br Kh “BEVUF B AE S, IR R MIX B9 EFF AR SR ARAE s SR B 1B 0 Ry
a8 ", BN Y @8 KR ER KRR SE — M WEH S RIS 1R MIx AREA
B, REE ARG S B RHREE LR E R BT e B — A LB
AR, BE M, BRI R A A SRR AR RS X T BRI (5 B BB ERE
A EES E R RV, %%, SMEMSEETMIERNLER, M e
T BARAF (B AR BN 2 55 BT R X SR A 0 R P A8 VIR & (BRI B BA1A B B9
TR EAT BB BT AR

—MERAR 20 MR (1], x[2], X[ n]B—AFFF) , H3XAFF 5 BT A TR
L BUFE — AT R B, 3 51 ) S B A 500 5 A A O (L AL B T 2 [l o AE R A2 B o X
TR, AR OHE—FHR, IR 0> 0,x[1]RE—AF AT x[n] R
B BTG TAR 1< k< n, U EANWERET k- 1 ]ZETMETF [k + 1128,

X LR PR A AT REE SEHE 015 B AT FE B a0 R X L

DUITERBEE kAT R UB R/ RAE TN FRMIAE,

DR kDT RZAHZFHA—H A,

i)W ES kAT

WIEFNRE LML ERA SR —E.

V-SRI RN REZHE,

vi) B il — MR,
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$2% LM

vi) B ETE — R P BT A

viid) 2 F 7 sl B T BB R BT R R RS T

O)ERPERERNFERPREFEEN DT

E i), i) M i) U BRAE A AR BRIEOL k=1 Ml k= n REFLZFEEMYN, BA—1
St RA R — M B R — A SRR L — R TUE 5 TR 2. BEAEPRITERTTESER
B vii) T ix) , B X SR 3 3 R 56 5 AL 6 BRI R

BT, — DT E YRR R BT X SRR 1E, B R ARSI, RiE &
ZEMBTRRENMNE AF LT ARRTAMER . W TRERRERIT—Fra—
BRI TT I, LU R T AT B I S B R AR R = R R B A0, G SR TR SR A R B AT AR A
FOM £ T B R AE B R A, XS REALAT b SRVTE--DRERIOE b DR, R ILEE
1o Bk, BAVKIBEEMATH EZRAME KX LRI, B I0R E 23513 AR
BT EALE RS R IR BT AR K8,

RIVREFBRHWEERILPEEREER LNV RABRE - RHETEA
TR R R O R AE , BB AT BT R I A 5

BEBTA AT ER (T EL@ % BT A R U5 IR IR 4R ) R 7E 3 (9 — m AT B9 — Fp 40
o

A3 BT A B9 ATE R A — AT, TR A B M BR (T ELSE % BT AR B R IR 4R ) 78
AT — MR

3% A5 T BT B3 AR B (T L@ % BT 7RI IR 4R ) 7E 3R Y W st A7 ) — FH R
6238

BRI M X A 1) EE AR B BA 51 B DAy — i 5 & F— 2 R S Lo R 1 o , LRt LA [R) R )
TrARRHST o BT o34 sht 2 U BA 5 R iy N 52 PR XU BA L, B 4 31 b AA A —
I SR VF M BR AN A o
FER LR R, B — AR 1R B RSCT EH, DUHER Z ST AT ER 29 4E
FREIR . TR _EHAR BRI IE SRR R HEBALI o SRT, A 45 RTHE
W RUANTHOSAT S5 %A% DU AP AR 55 5970 P BA S , 7 FR 5 L (8 1 “BAS "X — R o
A, W07 E. W. Dijkstra BT 22 BIAREE (JLIE 1), & BY T [7) 2k B 22 405 1 % 1) 199 28
be, SR EAE— MR AL RA R BIH . B 2 7 B X X BA 51 A B ) BE o
XHF— AR, RATERM 2 HBTTER P “RFTA "I, AP AT AR B A il A
BT, Xt F-—ABAFI, MBS R, SR £ “ B 2 170 1 sl B TR AUF B #EA
T AR A o
WEINRBR AT BRI A, M X EATR T T A RH 2 5 AR 80 4
TR, RIAFEER B (cellars) , IXEAF 2R , HE (piles) , JHHEST i (LIFO) 3R, H E
B (yo-yo) K o BAFIA B MR AP B SE#E S5 (“FIFO” ) R . Rt AREEMEME
BESG AN SE SE X IR B AR (R NITENETF B RN TN AT . ASEF—1ARIE
“BRT" (shelf) , BN A T4 1 32 FR XU BA B , i e A\ 32 BR BA 5 AR A “ BT (seroll B
roll) o ZFREBHHASHRAE, B ERZTEREWERMAIESRE. RMASIX
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