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BHMND &, e SHHBERERM, BRHIARE “6 ZUL” MUHATE.

RAMND
(FEEH, BFFE)

REWEWECH UL 1007
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BNBFE “BR” M “ER” RAJEEN. EEEFRERAMNX KA, £H
BXFHIRE, REFET A E—REE.




F28 BE—HAESEBN_THR | 27

FEHH ERRERARMA
1005T
REMEMECS UL
RENERTHSS @ 03 Q
0 1 2 3 4 5 6 7 8 9
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EXRIIN, HATRE “BR” A CEL” RHLEEN,
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FREE”. BRANGE “REDRLEHA”, WEHABKHEET “EHHNES”.
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Wa, MREVEHBE “—EYPFEEFHES”, THEANRRE “EHHK0E
&7 WiE, WE USRS R AR? EEXEN, £ “FREFHNEFHES”. XBK
K A A K false FE FROES” BRE “HiE ™ A K tre HH FHIEAS . |
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F28 SE—ESBRN_THER | 33

SHEEE
BHTE—H, RIKE—TAABREMER (B2-9). XERBEHFAKENL.

| E2-9 EHFAMEX

A B AAB
true true true X HAFBER HtrueBHE, AABZ Htrue,
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B, ik BHWEM, A=BIEN true. B, RERREMH A X false, WARiL BHWER, “&
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XFRAE - BERER. ZEEWUAUTEEREARET.

(TA)V(TB)="(AAB)
(TA)A(TB)="(AVB)

MR/ RUIE - EREENIE, BE

“JEA” HF "EB", FI "A5B" BEMH,
“JEA” 3H "FEB", T "AHB" BFEMNH,

PAEXFREBRERREGEREE, FERAIES BEERNCKETUHANERIE

KRE—THEMER (B 2-26).

BRHEERWIAS - BRER
A B (T"A)V(T'B)| T(AAB) |(TTA)A(T'B) T(AVB)
true true false false false false
true false true true false false
false true true true false false
false false true true true true
%F T

WRT T ERREAKN BN, DR RbinEE - ERERT.

FEBBRIEAT A true 0 false. AFIT A, AF0Vi{THEHR, sREBHEIIZEE
RiEAWEER. B



48 | BRI

true - false
A - —A
A o V

TAEERS, XHRESERERNTBYE. RIRE—TBERANAAB] HHHHF
) “AFT APCAFIV BT BHTES, BT UBIZERER(T AV (T BN
TETHERE, XENETHES). FINBERERX (T A) V (T B) MRERKNEBERER
AANABHEER (BT (AAB) BENK., RSB

(TA)V((TB)="(AAB)

DL EmtRAE - BRI E .
AN EERREEREEREN, B THFNEBHMBER.

| FiEE

RMNBELFEITEEREN, BERUEIKE. ZHRIREDRER, ERMAEWL
BABEREANAUIR,

BRFEETHE — MR, FREERE S —HANMINE , ENAEHBARN B XK.
FEITHER, BT AT ANRE L T RAERA . TRRMB AR R, IREEH
EEEGH A LG
(@b ;35 4:0b LD

R T RGO T 154

@ KK, &=
® &L, WITHK
© &A1, BNE=
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e

| BEmEEERSRATEE

BAEMNN, PMUEEFMNL, FEENZENRLATHEEREAFHEL. &N
SR UMM REERIEN. B, BRIERGEDFHEE A F B,

cHEA RO=
- HBAB B=

£/ Al B ¥ ZATHRAUEE —TF, REZTHANBEARETRO. ®. Of
ZE.

®@(TA)AB
®(TA)A(TB)
©AAB

BREY, Y TFRBERARY e HER T4,
((TA)AB)V((TA)A(TB))V(AAB)
® ® ®
W, Fit, XESWERL. BEARETNER, —HHNXHEERARNIE,
S 2E 3 DUE
X FRREREE NG T .




50 | IEBROEF

| ESEAFEE

F£iE (Karnaugh Map) EBHAEGENERES U _HRNEARTHE,

BAVEA R B ERE R ZATHERR |

Bk TARME AR B AR A EBRASMBRENKE. R, RE\MNZEN
ZIE TR T R4 (B 2-28),

- GRLA BROR
- BB ‘AR

KT FEE (§7.08)

false| true

[®
false| v/ | vV

true v

ZJa, FIRERARSRRIT ek BB BA 18 AEHEN TR

< 1x1 KR
« 1x2 BIRIHE
« 1x4 5 2x2 MK
-« 4x4 KRR

THAHARIT EAE BT B B KM . HSEREERBERRR (B 2-29).
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28 BPE—ESBRN_THER

B ITHRE R NESIE
xR
1 x 28 P ______ i
2x2imlE || o
H H
1 x AROPHE || T
axapms

ZHTHREFEE (EHASE, BEEERIAN )

B FATHRFENEEA (TA)VBRER
XANERIERTA :
false| true
false \/\/
PR M (e SR
true v
...... K

51



52 | EFRRHENE

BIERTHREERE, BIMRBE - TRAENMASENZERER (B 2-30),

- EEHASIE, BE AN false HXE, EiBE T AXERTo
- JEHEEIE, B2 B A true HXE, HILA B ExRxo

BSERI A, FTAT@MRTERIRAA ™ A #1 B 28R, RrA
(TA)VB

WY, TR METERER, 3 “RITK (T A" BE “|IR (B)” K
I AT LA T 424 :

EEEREE, BAOEBH ((TA) AB)V ((TA) ACTB) V (AAB)
M (TA) VB EMEER. RNAAFEEAACTEERERX, XFEETEE.

XEIRMNEE 3 MR AE.
[ = AT IR ]
TEFE TR LI 1 T 154

@ KT, ELT. LITHK
® FEORXK, 447
© RITK, BOR
NOE-JSNB- CINEARSE 12
MIEITWESGE. B, 46=/ (B231).
XEEMBEAARITT. TRFARFEEEER (B 2-32). BREFUT@E:
HEA BOF
-HEB BITH
cHRAC 4dfT®
i H AB.C ] true/false FrEHAME, 7E “D%iE TREA 2T L. XRE=ANE,
E LR K MRS 2°=8 4.
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84T AT ax7

e

| SHTEREFEE ($7.19)

fase| v |V |V | V

true vV IV

false true false

EE—T B A C [ false/true 5} S R ERXA “4E67, HBH 8 MMBBAL
RRFTRERL.

T E%)E, BUERTTEAREE R AT RE R RRIMERAT 04 (1B 2-33).

RETRTHLEERRE, RIREFERSENASENZEREAE.

- BEMASIE, M2 A K false WX, EEE T AXRT,
- FhEHASIE, B2 C A true WX, EittAE C kFTo

REN EER, RIEITHKSA T AN C iBEskER, B
(TA)VC



54 | IERRBVEE

TR EERA LR, RAMELTERAFEE, BERRBRERCEHERA
. AT BE!

STHREFEE (EHASE, BEBEREIN )

BMESERTA

faise|iv |iv | Vi| V|

true v | viT—

false| true |false| XTEAEHC

BERINEBREAAN(T AV CRAEZITHRT, 2 “RITR(TAHE “4
T3 (C)” HIRHERT LLE T 44,

ERXANZEREATEE NI B. HURITH, EHAMERERTREN, TREF
®IT.

FREERHTRHUZEREN. kit 2ERERE.

aEkENHESE

2, BNEITEEHELMIA. B8 ERFHE (tue) FE (false) HWAMEFIT
BE. AEAEENE, JERENE. :

SAEAREART, KMRRBIFTRONERF. BFE2EShTRE®R, FBEH.
B BBATRER. MHRFESEER, B true 0 false RAYEM—ME.

H T FREBERRIXM “BAREE” MG, ZERE N true F false BREZ b, XHIIA
T —A M undefined H{&. undefined &N “REX”.

true =1
false &
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~ undefined REX

THERRIT—EFREZFEH true. false. undefined K ={HIZ4E.
ELRREEPEESHIRE XHNBE. RIXMKRESR R CEER TELAER.

- WHEHNZBES
- WRMHEBEN
~BE

| maenEES (88)

RI—BERBE—TZEEBEFHBES (WHMMBES, conditional and, short-
circuit logical and). FFBHERF &&, # A 1B WH&GHZEESRTN:

A&&B

RA AR B R BB &&. Fif, SEAAFRR, KEAEE truc/false
undefined =F{H. (& 2-34)
WERER, RIGEAETFALH:

« RE& undefined 8917, fiBES5 A A B %,
* A A true B, A && B F0B %,

< A4 false B, A && B 1824 false,

« A 8 undefined B, A && B 184 undefined,

MERER BRI 2-34 1T, ¥ undefined f#EH “IX B iHENIAEATEMAE",
BEED LEME EEKLRT.

cAARtrue i, FEB, BHERME AK’BHNER,

« A A false B, FAE B, &R A false,

* A 73 undefined B, iI+ENAHTEMLE, RHLFTHAEB, A& BHERtLA
undefined,



56 | IR ROVAE:

EHFLAMEN
A B A&&B
true true true
/ true false false
T&%giz;d/?g‘ég' ~ true undefined || undefined
\\ ' false true false
{ false false false
false undefined false
undefined true undefined
undefined false undefined
undefined | undefined | undefined

A%trueR}, A&BHBIELE

AXfalseR}, A&&B1EMfalse

A¥undefinedit, A&&B1E¥undefined

B &&, FC. Java UGBS && REH.

BAGEEE THHRERF.

if (A & B) {

}

A flase B, A && B 2420 false. A W true B, A&&B MEST B. XHAR, £

B A && B IEAET, MRIERG AHHEEEES B (FUHKAHEHHERE). XH

SEA T HE B A& E R AR .

if (A) {
if(B) {

}
}

M A&&B HA%ET B&& A, FEFTERRHENAKAL .
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BHF && FTURAT THKEZE.

if (check() && execute()) {

}

28 BE—ESRN_THR | 57

iXEF, #R¥K check() HIEN false, BEAIMIT execute() 7o XE M check() EH| T HE

AJ AT execute() FIYEF .

| mtkmmaE (1)

R, BIRE—T=EZETHEERN CFEHHEEI). FREEF|, BAM
B M &M REB/ERT N (B 2-35).

AllB

| BHFIREX
A B - AllB
true “true true
/ true false true
L
Eg'gxwdggg wt true undefined true
\ ' false true true
false false false
false | undefined || undefined
undefined true undefined
undefined false undefined
undefined | undefined || undefined

Agtruel, AlIBIEStrue

Afalseft, AllBFIBIE%

AZundefinedit, AIIB'IE)bundeﬁned

AN true Y, A||B %% true; A ¥ false B, A[BH{EZT B, B

-



58 | IZBERHVEE

if (A ]| B) {

}
AT HENERFR—HFK:

if (A) { .

} else {
if (B) {

}

| =EEEnEE (1)
=EEBERTFHEEM! RER, WANTEAGHE
1A

X AR (E2-36) !

| EERINEN
A 1A .
A8 &undefinedft, true false
IAFI T ANRYS
false true
undefined | undefined |3tA%undefined, TJ!Atz%undefined
EIZEHNE - ERERE

2, ZETERNEZRE. ZRRURTERNUSET, TERERA=(EEENE-FE
RERT . RIVEBRERRAB TRHANMFARTREL (B 2-37).
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(1A (IB)=1(A&&B)
(1A)8&& (1B)=!(A|B)

ZEZENE - ERER
ik
Lk
N

A B 1A 1B |(IM&&(B)[(IA)II(1B) A&&B I(A&&‘B) "AIIB |I(AlIB)

true true false false false false true false true false

true falsem i false tr;-e"" mf;lse true false true true false
e |undefined| faiss |undefined | false |undefined| undefined [undefined| true | faise

false true trﬁe false false true false true true false

false false true true true true false true fal.s:em- true

false | undefined true undefined |undefined | true false true | undefined | undefined
undefined true undefined | false |undefined |undefined | undefined |undefined| undefined | undefined
undefined | false undet-lned true ur;def;ned ;x.l;t;;ﬂned undefined (undefined| undefined undeﬂn-e;
undefined | undefined ;;-c;eﬂned undefined ur;;eﬂned undefined | undefined |undefined| undefined unde.f:ll:-;c;

BAVRBEEERBMNE - BReEBEZ(EZEPHLWEAL.
EHE - ERESE, R ifENHITUTER.
if (1(x >=0 8 y >= 0)) {
}
|
if (x<0@||ly<9)({

}

jﬁﬁmﬁ7ﬁ5
MR EFZETH W K true/false/undefined KB EZEF, HEBER P4, EHXE




60 | IEBRBIEE

AEHR. TN ARNRFREPERANBHER &&. | UXK! .

AERMVESFEHBERERN. HER. XRE. FEESTA, 437 AR

wZHE.

BHEAOSHEARN
AAB
BERER
A B _|AAB
true |fabe | false AEB
false| true | false
false| false| false
. HfR ZKE
B
Ifalseltrue
A false’
true v
i
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| ERBRTNEY
BEBETR
=k 0p oD > BEREX
EEPRBAANT
RRFHEEAML
B
HRHAN | —— BB RRIEN

RITEN AT B Rk VAN = B,
EEE, HPEEER RN BEYEEN. —ROBEE —A% =", W=
EBBRE “—HH=". T—8&, RIEAZS “HE” H&iR.

O REXIE
Z: &R, (EAFHR—2H,
R - P s
ZIH: X1 3 AFERI A HRRF AR
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CHAPTER 3

3.

%

B

— A A

7




iR

O IRATXE

ZI:
‘%i:
ZH:
FHE.
ZI:
FH.
Z:
P4,

Zm.

FHEHAR?

=1,3,5,7,9, 11

5| FEGREW 2 B 1 K, BAIBKRE?
853 2 BB,

F2! BEREN 2 BMa 0 HEs,

XH P TRR?

Bk mtig s A,

5347

RESEXBECETHANE,

| sEyInE

FERF I RBEIMRIR, .

RERRIEREZE N R T 0% RIIMNDERBRELES +.— X+ CIEERER)
WtH. A, AXR|EOTEREZIARZEENBERAILY. RN, EREJFERE
W, REMEFEFFEENEN. ,

FEAEL AN BEBRESD “REBELA”. AR, EBRKERE St HET LUER

S

BB SZINMKBAEXRNTE/YE (parity). FBUTHATREEGFHR, £

MREZERHE.

| MR (1)

| 248 (100 RUEREML )

SREEMA, M4 100 RUUFRERIL?

—RE 1R, SR, EEFHERNENY. NRSRREHH, BATRE.



BIE FRY—BRERIDE

14 KI5 21 KI5 3XFh “7 WAEH” KI5, WEEMA. 98 &7 HME%, Hik o8 K5
HEEHR. iy

M4, 100 KEEREH—.

ER: B,

| zmsmms

LB R TR ERET N,

EXE, HF0, 1, 2, -, 67HAREMH, EH—, EY=, -, BHINS
0o 1 2 3 4 5 6
FEEEEEE

BEAREEMH, 100 REHNEHEGEIR “100 BRLL 7 KR,
100+7=14%2

Fi, 100 REREH=.

RENANE—RBBEXNEFR—IHESA

B3R 100 REEHHWBEE D, ENALEREHRE, R “SREEHH.
I REREH— 2 REREH =, 3RFR " XFEMRKEBIE 100 Rt aEMAE K.
H X 100 XMUFEHAREAK.

BE, MBEHESH ‘K1 ZREHEHE” K5 EHEERBHRATHET . BF
1RPRES 1 T, 3 1 LEDBERR 3 FLUEREE.

MinREAREMIE, | ZRUEHEHSURTBREEE K. iERAIMEREE !

MZRRAG:

65
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100000000 + 7 = 14285714 & 2

EAREH 2, il 1 ZRUEREH—.

n RIGHENE, "TLUER n BREL 7 MREOR M. FhERRBRM 7 X BAMERE.

FEEN U BRI ENERS TR, RERICRMABIN BIHRIEHMER, 5
AEE T R B N B FL AR

ERAREREGERY
BE KRB
HZRBL TR EH2
FLRREHNL? | —— | FE2XREHNL?
KIBEME
W RRA 5

| BB EE (2)

ERBA RIS — R EHBUE L

| BEE (10" XUEREML)
AREEHH. H4a 100 RUFRESL?

@ 10" ##10000000000 0000000000 0000000000 0000000000 6000000000 0000000000 0006000000 0000000000
0000000000 0000060000 (#1004~0) .
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| R A EE

MR ERK 100 KUASSHEBIBIREE, 10 BRLL 7 WRBORUTHMT T. BEkF L
HTFHRFRKRT, HEERMLTE S, BEEBTHESBRAETR.

EPHEEE (1), FATENNARERBRTE. B, BEMHEIBER 2 F&
HEARER? FHRE EER M.

RMHASETRE 10", WRHE 1, 10, 100, 100, 10000---iXFE, MKKIGHN 0 Bk,
ML,

Off1 /N3

0 IRUEHERH 1+7=041 -—
1 10RUAEHERS 10+7=143 -=
2 100RVAERIERH 100+7=144%2 -=
3 1000KRUAEHIER# 1000+7=1424%6 AN
4 10000K LAJE B 2 B1%K 10000-+7=14284%4 -
5 100000K LAJG 12 5% 100000+ 7=142854% -4
6 1000000 LA i) B A% 1000000+ 7=1428574x1 —-—
7 10000000% PAJ5 I E % 10000000+ 7=14285714%3 -=
8 100000000K LA )5 i 2 HA%K 100000000+ 7=142857144%2 -=
9 1000000000K A HIERIS - 1000000000~ 7=1428571424 VA
10 10000000000KCAJEHIERAZL 10000000000~ 7=1428571428 4% !
11 100000000000K LAJ/S HIEHI%L  100000000000--7=142857142854 -5

12 1000000000000K LA HIE A% 1000000000000+ 7=1428571428574&1 ——

BREMEE! KB 1. 3. 2. 6. 4, 5FIBRFFER, BHHEU—. =, =, . M.
B HIFFRER, XA TR EE R MmE .

1 3 2 8 4 5 (KREBI7HOKE)
HEEEE]E
BATELWE R, M6 0, EMHEAR, FLEHHR 6. K 0 KIANHERLL 6,
BRAMWKEH 0. 1. 2. 3. 4. SHHPZ—, ENFIXNNER—. BH=. BH=. E
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fEERaE

FN. BRI, BT GR? REEMAL).

0 1 2 3 4 5 (AXRHEPOWAMEERLLE, BRMRED)
EEE) ) =)=
Eik, 10" RUGHESE, TLLERES 0 A% (10”75 1004 0) BRLle6, &
HHBKRECRAN. RITRIHE—T.

100+6=16% 4

£K¥h 4, F 10 RLEREHN.
&g EHN.

R

EEHEWBEE (1) P, RIVESHFHNE, BEHTEHNL.

EEHHMBEB )P, RAERAT 0 MABEIME, #HTER. FRAXFHITE,
BRI IR H BT MR BRI B T LR k. BRAVKMIRAE—TF “10'“RLFHE
%ﬁ”o

i
:

10" RIS
100000000 - 6 = 16666666 % 4

KBh 4, FUEREESN. MR, BABRHEEHDENRT W |
MU, EABEB U EREARTN, ARSI HXNAERMALEEN. 2K
AT R AR SRR T R

| ampmEaE

EEMENBER (D B, MARHRBMARA 7, WTLHEH 100 REMEMNE. W
B “RHAh 77 BERE 32 PR, ERRFHERENER. ZtAEKHE
ATRESHEELE 0~ 6 WBMFEURR. — " SBH%. WeEH 1RIEH, 1 REL
ANZIE, 7 RUETHE 7 AZIE. XA 1B E.

“100 B LA 7 IR ECR 27 RRXAKHPETHE 100 N ZIFEEIREFIER “2” XA AL



$£3E RE—FRAERLE

100 BREL 7 IR R 14, RoREHET 14 .

BOXHEHER, REEMNMBERRET.
EEYIBHMBEE (2) &, HEHT 10 RUBKERLE. BEET 10 KR,
B 1REE ‘0 A BHE. BEEWRE, BRORKATEHEKAMS 6, FHFHTXA
PBmRAE. BTREANG6 FURMREER 3-3 FREANATER G XA 046, %
10 REAE#RE 1,100 KEAEHRE 2.1000 RKEAEIRMA 3------, BIFRETFIEMMIR “10" REAR”
T n R 6 IR BERBKRS, TRATEN!
REERT “0 M, LEERNEFELIBB/ENRR. X “NH” HRSE
EEVIRRR. 57 2RI EATHRABA.
EFAT “RIPR. AR WITEZE, BATRIR— T H S5 EE.

69



70 | ERRNEE

;
EdaiksEgid

| B (1234567

1234567987654321 B(J/I\'ﬁ'[ﬁ%[%ﬁ/é. "}:I:.'? 0]

B e P

1234567 ERVEFVHEBE K. BMEATENEFRE, BTaEES, o
hug b N

Hit, BRIOEENBDPROETET, RE—T.

1234567" = 1234567
1234567* = 1524155677489
1234567 = Ig------

MRBFRBBRKRT, RERRAERTT .
A8, REXECBREERMAR 12345677 )7, MRR “MLEKHTF".
M2, RERBHE, NEEEHRERHERE!

BEMFH AR ERT EROAMEEN, REXHMRFOAMIE. HR2H, B
1234567 AR % 7 ATTRTT, REBERNERIMIBRITT, 1234567 i+ Ll LM% F
123456 7] DA H 2 R& .

RINBERRE—TF .

1234567° (AL = 7° BN =1
1234567" (AL = 7' BIANEL =7

@ 3| ATechniques of Problem Solving (Steven G. Krantz# ) FHIRIM “34798KBHBFRMTA” .
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1234567 AN = 7 BIAML =9
1234567’ 9AML = 7° BIAML =3
1234567* AL = 7* BIAME =1
1234567 ML = 7° BIAMEL =7
1234567° ML = 7° BIAML =9
1234567 IAMBL = 7" BIAML =3
1234567 AL = 7° BIAML = 1
1234567 AL = 7° B =7

HIXE, MEAMET . MIE 1. 7. 9. 3 XTOAKFHIER, AN 4.
BT AN 4, 75K 123456775 AR ERT, REFHEE 987654321 (RUL 4 HHH A
BT AT . 987654321 LA 4 KBk 04 1. 2. 3HTP2z—, ENSHIXM 1. 7. 9+ 3.

0 1 2 3
nunea
Bk 987654321 BRLA 4 & 1, FTUABRNA 7.
B 1234567581 AR 7.

| EE: AERAMNER

ABMY RAEUEETERNERSE. RARRERTE, LSRR NETHET
RE, XNKEARRRINAE. RERHIE, BT KR LB RBRA R

ERRY, KBPHYEMAAE LA/ NE PR EE

Ba, THRMNBLESE - EFXARFHBEE.

BT R AREE

AR SES R, T 3 0. BARITEE IR,



72 | iPBROEE

(D S ERENHFIE 7N BERNET (B 3-4). BRFSEEER, ERIMT.

BEALHESI R B AT

(2) BRMHERERETRX 7THET 2R, XEATRT 8T, SHMARTHFE
XETUE 8 BT (B 3-5). BEARIMMKASERE.

FERHTIBUT

(3) ERMAFRE I | T8, SFBREAET (B3-6).
B, REHFMRAR—F, BARITERZERE, HFAMEURTEABEET

RABEABRT (HEFHERBT )

(4) BAITHTRE, WESHHT, RED ERMERE “RWABETHT” 2 “&
HEEET”, RERARKITA.

| BRI RBRARITH
BAR . “BRIMTFT! 7

BEAR TR Jn T PR AR BIAT A BT 2
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RERARBT 1 BT , RSB T REEERRITIIZ “807. A, EHEMAR
BEARITEIEE B BT HE BRIV ?

BEARRGE S BAREAESTR, ERMNED | BETHIT “TH”. RITRBE—
Tix “h” Fik.

REFTEMAIBIRET 7 BB TP, BUHRBEAN . WRBHEEETE, RERE. W
REHEEEY, REAH. DEBMER, ERLH 8 MITH, RBRLHBEHA.
MARMATHATLLRUUT (1) ~ (3) ZMERZ—.

(1) ABHEEE, BA, REMENT 14, DREZAHFED,
(2) MABERM, B4, REFAEDT 14, REBZAFH
(3) MAREFEET . RENARRBH

BAMHTRE, S EHHERRNANE. WRBEBTHA, B “ WAL TH
T MRABEA, B BEWEHRT”

XE, fERBBOLTMRE “BEAMCHER. FE BEAMCYEHR” B, RERE
ARITAGE R F LR BL T

| wERR

BATH BEAR ITIRIGE 36 3 5 PO RV ABAE EI AL 2 E6100 0, AN 2 34 1, AEH
M ENEEPEFERRATER .

FHREET, BAMREER. T EAMORATRHENAGHRE “THE
fEHIEE (noise)”.

REBEARETRER 1 MET, BRI PHIRA T BRLRAL (parity bit). E*Fﬁ
ey, BEREZRNETHTEME (parity) KA REREEZTRETEEHR.
ETHERRA LR N EBIEREE, WRAEREH BN 2 7 HEE RN T4 EN.
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74 | ERREE

| SERREBETS IR

Boh, BALNXABE. 7 MBTRHSIR R 2'=128 Fi, Hh—% (64 F) RE
BUAEEA, B—% (647) RERATHA. 28 HASEAINT 2 4.

BRI B RN | T, BRI THREN 7 BT HEERTBANER. 4
BRI R, URR AT A

SRTANBEE

| BxE (IRBA)

FE—ANPEER, HIMTF (A~H. WHE 3-8 iR, EAMNZAFTERMEE (B
REANF, KERER). MFREIRRIREZAN EEHRBRE—FTA.

FRHOBANEEX 8 M THRE R, ST 1 MAEREEREZS AT, §
MNAB— LT, RMEEBMTRENN, FRAT. fl, WRBAXNAE
#GH, WMATAABELE “C. F. HHFHEAMNF.

HERFL L EBHOBEERRE: 1EW (12 MA)D, TALEGH. #HRHXA
AN A NgR, ©

| 7 sesgh

WA 2 AHRTEE GH. BEERE, £X 240A%, AN G IFFHEEVBBS T
12 K. XK RBERARERHBS 12 WEBATE A KR,
RAVEAREIR 12 kB3I, ERNBDHEET.

O ZAMAFESEE (T A7 — 47 <BEOH) GFH: OFBHHRED ) CREEH FFH. RFEHK.
ISBN4-88742-028-5)



EANMEEH8AIH FER
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RERR

12ANART (BB o kB3), BAEG.
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A, BAREJVMERBERHENEE TR T. HBECEERFT, RITK
e E B ISR T BRI

| B2E (BARTHEE)

REB—TRAE, —ERRE. B RIVEMIEEERIUKIT, 1 &R
BRACRABRBE. BENTEEH, LR

REMHEEG (—EEEEG, 3—HERE)

R AT UER R B A — . RTTILS AR R
R
Wk, WRHTFIE “EH” FRERZ A
B n 1 LRSS, FSCRAMEESI LIRS To) 5F 1 L L ROBTA 3 n 45
M.
CHFE Tin) - 80 B, FERTHEE— AR,

@R 1 : ERKIIER
EB T(1) AL
WiE 7Q) B “838 1 B A, TEETFRBE—EME". HTFREL1AN B
BARAE 1 #, E (1) Baz.
XHE, ST’ 1MABE TIEH.



100 | I2BRAVES:

@50k 2 . RAMMIER
ERAE k4 1 DL EMER SR, “F Tk BAL, W T(k+1) AL,
BHABRKR “BWIMBAMTH, FARTHHREC—EMR” R AREREL
BT E, BRE—KRal. BARBHBT BECh 1 #.
XE, BEEKHET UG BOVRA D ARA, DREXHARKI AT B (B 4-5).

BB T S RS A RE
ABIBHLT BB T
(REREIEHEHAR ) (RBERIEHEER )

kAR R T

EA “83 k MB AT, AN TFRIEIGE—EHR” MBR®BL, BTl AHK
BF eBO MBAMBT G#D, SHHRMERG. METE 4-5 TR, FHALEHE
FH 1M BASHRNETFHEMAR, XEHRALFRET, b+ S FHeaHEE.
XHEWE T(k+1).

X, SR 2 AR TIEW,

Wit E Ak, EHTEHE T) ST 1 UL ERIFAEBE  #RoL. X MEBAEH A
ANt i 75 W 2 .

| BN REA BT

HFERPEE 2N PRAM. BIKREESR I PR 2, RKEEBE. EER
ARERE PR

| BxEEx
STBRI1IEFRE. EEHTRE 1IN B2a3RE 1 HHE.



$4E BRPRE—UDERTITEE!

FRESE 2 B (B 45 . LhrL, ZEE AR, =15, FRAETHE
RE 18 WHLERIRTHR LK, T c-1=0, FFUREERBTHEMANET (B 4-6).

1H1FR

AB KRBT BAEKBURTF
(RFEEEEEER ) (HiEREHEAR )

k=1kt, AEERBFATHOBT

B RPENHEAN BB, PB, 2 RITEEEEREHI.
EIERGE, EREIAGIFTM, HEE R LR R REAFLE R .

| mEasEmE

THEBRNSERF R KA R BEHERANIE.

| B ER RSN

PR REEIBFE RPN, K LBmEREBIRERZERE. flm, R
BEE 41 irBFR—A CET R, R “IEHIKTS P(r) W T4 ER 0 DL L
Bon WAL WRTRT SR 1SR 2 MiEH, BaRZRRZREEER X TER
L n, P(n) BAL” FIEERE R HiK

provei#ll, IEBAP(n)R L

void prove(int n)

{
int k;

printf(" MAEFFLRIEDH P(%d) FSL. \n", n);
k =0;

101
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printf(" RESE 1 B P(%d) BIL. \n", k);

while (k < n) {
printf(" RIEHE 2 TLAPE “F& P(%d) Bz, M P(%d) ARIL”. \n", k,
printf (" ESLATLAH “P(%d) BELK”. \n", k + 1);
k =k + 1;

}

printf(" IEHE®R. \n");

k +1);

LS, A prove(n) ¥, SEIHETS P(n) BOLUEH SR,
%40, VA prove(0), &%t TAK T PO) KIEHERE.

ILAEFFERUER P(0) AL,
BESE 1 B H P0) BIL.
AR

A prove(l), &% TRAWS P(1) MIEHERE.

BAEFFERIERH P(1) FRIL.
WRIELER 1 B P0) HL.

RIEHE 2 LAY “FF P(0) XL, W P(1) AL,
Bk, "LAB “P(1) RALH”.

LR,

BAVEIAH prove(2), S TR S PQ2) MIiIEHERE.

BLFEFFSRUERH P(2) BOL .

RSB 1 B P(0) BLOL.

WIEH T 2 WTLLYE “3& P(0) Biar, W PQ1) Hapiar”.
Bk, ATEAE “P(1) BRRILES”.

WRIEHTE 2, LAY “F PQ) BSL, N P2) ML,
Bk, LAY “PQR) RRERILE .

LR
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M prove BEIEITERTURI, HHRESE I PERTHERA ABILORIOEN 1,
FREHATHS B2 MEY . BT CIESH int KBH K/NRS), SEFF EREHEAT TS BRIE S .
R NELEHTUE Y, WRREHTHE 2 WIES, £ATLHER PO) 2 Pe) .

FEXBRAEZE, AFXREEER “REISR1ASE 2 RERT 0 U ERER
R n” X —HOEAGIE R B T, SXMSE R R (B 4-7).

prove B #IH1TH

ST

ST2(R) '
SR ~ |
ST2(34) '

zmzaasu) '

EFREARERPNEZY], BARMEMBEIANGM. BRERNTHEIHBERA
M, ERFNANBEEANERERIERA T . YYRBAVEHESE 2. B2 4,
REMB/E P(k) RIL, HEFH Pk+1). BRAUFHAR: “P) RERABEITANRTE? MRX
FRBEMRA EIEA TR, "HERER, B3 TIE prove BEMNASE n (EHFHED)
1 prove B P F AN AR A(RENEE ) BI—RT.

| ERAER

REEBHFRAMENBRY TEFARIRHLAEEN. g, EEBEFPRER
M ALEE (loop) RAHUFIAERIEHEFTHK.

EHEREIAN, RIUBRBEAFRLOZEREIAMNEE. XMHBBREIRKNE
RAERX (loop invariant) . TEARARLERNA YT HABEHMNEERAK “B5 7,

BAFERATFIERRFENERE. ERSEFN, BE—TF “XMEROBHRRE
AR A" BEEHADHER. '
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KX ARBEAEZEME. BATERU—AIEE 5 26 FRIEIER AR,

RIBYEH 42 RF CIES S sum B, EERKHFLATEZN. S5 aray[] BFFK
MEBA, size BEXANMBAKTEY. A sum BE, 2IKA array[0] F array[size-1] [ size
ANTCRZH.

. sumEH, RHBEMTEZN

int sum(int array[], int size)

{
int k = 0;
int s = @;
while (k < size) {
s = s + array[k];
k =k + 1;
}
return s;
}

45 sum R GER T B A0 while BREA. RN 5905 10 £ BERE X MR
BUTANE Mr). BAWEREBIFFRER.

« WIS Mn) . #4H array 8T n NTTRZF, ETEFE s W{E,
RITERFPRILNE S EAREER, BRER 4-3 FrafiiE.

) ZE4- R E ok L OB EARIE TR

int sum(int array[], int size)

{

O 00 3 & i A W N =
s se ee es es es se e




F4E WRIPNE—VTERTSES | 105

12:
13:
14: return s;
15: }

EREFER 43 K5 417, s¥IMhL R 0. Bk, 35 1TH MO) BaL. M) Bk “¥
4 array HIBT 0 M CEZ NS TR s 7. XML THRERAMNENR SR 1.

HERMNELHSR (MO)RL )

k=0 BFs=0,
FRAsARIOA TR ZHN

#HBarray

FTITH, M) L. REFTESITHAE, B A array[k] KIEMA s, B itk
M(k+1) L. XM B TEREAMNERN SR 2. :

HERNEH ST (MK)=M(k+1)BL3L )

k k+1

arrayl[K]

SARIEATTRZH

{sarraylklin\s,
sEDABIEA+1AN TR Z

e EEAE 81T,
s=s+array[k];

BRI M(k) BOLHIRTIRF, M(k+1) BAL”.
F 10T kBB 1, FrULSE 1147 M(k) FRAL. XERAT F—EAEMNEETE £
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FIE
BE, %lSﬁB‘JM(size)ﬁii‘Lo B b while iIBAHPHLEET 1, MXH—EHL

M(K), £ B 5 13 4T k 70 size FIMEMIZ. M(size) BAL B sum RERESE RSN, Fi,
% 14 17 return JRFI R .

M(size)R3L

k= size

Y k4T sizeltt,
sHFBEREZM,

 BEBIR, KAMEEREE kW 0 BIINE size i3 R b — BRI RS M(K) Lo B
SRR, HHAMEEA. — R “BIEER”, TH—AL “BHERER". BHEIZ
2 M) BB TR “EEIH M7, T kM 0 Bl size BMTHRT “EMERIERF",

REGHE R 44 o, BT M) RLHFR kBMEOER. (AFRF “HE"

M(K) R, 3L i B R s 3

int sum(int array[], int size)
{

int k = 9,
int s = ©;




BAE WREW OBERRTTISEB

F T ULESRAER ME) ERRBHANBRILNER G, BREHMERTE?

KREING
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FERMNEI THEENE. HREPERIEVIRTE T 0 L ERFTE ¥ n ML

. REERNSRBIEATHENES. FEEREE!
AEFAMEEATIEN, HERREREAHEXRBENEREFTH. S 2 NIEH,
BB “TF—KEKEFM” BT, hik, WHFER “PR) FHB PHh+1) TR,
XM BEAHER BB ERTF AR EEA N UREFFERN.
T8, BAIEIATHETTE. |

O RIEFE
2. BRRiE—FBTUERE—F,
%‘gi: l]lﬁo

ZIH: RARREA —FBERHABREEREL X,
FH: BEH?
ZIh: MEE, REBTHBITRIZT . XRBEFEAWE,
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110 | I2BRAVEE

O IRATAIE

S . A RS SR S X |
2. Nk, FESHEHELE,
B4, BB FEhEE?
ZIF: HXERITIE]

B REEARR? A
EIf: EEEINETEN R Ao

ABEIRE

EERAKES “HH”. BREDHEFRPTRGES, BHE R BHRESE
B, FAuAARMER? MHSZ, REERRR. FESHEIE.

RATE B2 Y BEBMMNAR. B5, RAFHE—LAGKKHTE—NE
MR, RN, B, H5. ASSHEHE. ERAERDEYXLEHE, HE
VERIXE R ATHS HRE, A3 “TEE. FES” h5EEXMER.

TH—E5BHHIXMX R

| mimte
BAIERKAEFHBE AT

- ShHiTAYEY, BHEROEE,
- FEEBER, HUHEEE B NEFLL,
- P P EH B CEH LK,

T HRATRBEEREGER. R, B FER—FELRERITHIE?
B, B E AR, BRAEKHT FREIE.

- 1 RISREEME, H 17,

- SR 1 BORSREBME, B 2",



$£5% HIAS—RRTITRNIGA

1 RN, B "3
CHEH 1 RERIBONE,

EH U ESMEERMEIAM L, B E IR SRS ©XR— /Mo
SEBYNNERNIRE. RAESBHERNN, THEMERMEER.

E% “iﬁﬁ” *ﬂ uEE”

WS BAEERNR BT A “EE”.
BRARBEHSFTEOE, HRENER. B52, REKET “HEEL RN
i1, HAEEAREET 7
BN “BR” BRHER, BHEEETH, XE£KT—KIILK.
MR R CEE RARERTE. K2, BE SRR R “EH”, RESERTE.
RATERIN RN, SEITIORMR SRR — XN, BR, XMy R e T
DRER. MEELTH. EE/LAKMENE AEREFERT.
EHHNREAREEERN, REBRIT BN R SRH FKG “XEAN” T.
ik, DB EMEAEEARNISERSGH. RITEEX A, ETELENE.

| B E— R EEE 0

| wrtmREE

* B EE— AR

7E 10 KRB b, BB — SR 1 KM — R, A BERS O

2y 2=

MBS B9 —SHASHEE 1 KA — R R B RZERE BRI — 0. 1. 2, 3, 4. 5. 6

7 8+ 9+ 10 KA EFMH . FEik, FE 11 5.
EE. 11 K.

@ R, RXANTEEART kS,

111
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10K KB EER 1 K F—Rb

EEMR
0123 45678 910

® 15 5l

ABRFFZELKEM . FEASTRIRMIE 10 + 1=10, I RE 10 5.
BBT. FEGLORXARERE. R ERMETERFER LEEHEH R —FFTE.
10 + 1 ISR 10 F AWK, TR “HEREKIRERLE”.

SRET—RENRS
NP HFERFELER 100 MHE. ABI1ANMFHTXESHOS. 15,
25, 35 WA, BEINMEENRSESD?

SREBMER
BEHMT:

cE1MEEROS
B2 EBER S
cEIMBIER2S
- EAMKIBR 3 S

- 58100 MIER 99 S

BEFR: 995,




$£55% HIAS—RRITNTRNSA

@PRMELE
SRS RAEA 4. B, 0 AR 0 TGRS, BUEHEEEN n1 5.
RBIXREM B, MOEANEE. 3T LFREIHE, TX RN EHE R
ZAMET. K, REREEEM

-8 K MHER k18

R ERANRE RO ER AR LRSS HET. X—AREE,

TEEZOAEE, RESE LR “8B M ERRE 1 57 MMRER, REHIH
B SRE NAER, ERMEHER. .

EHEN R R IERT, RIOTUAESR. HE, FERSEETHET. BEEY
RABFE HHBAHN, FEH TN AR R SRR R K. KRRFHEN “U
TS R R . |

ROBHEA—L, Fit—FRAEFR. EEMAES, RERSD, BAFEERGE
B (B 5-2),

BEEIAREUD R R

10

RFHEH

1148

EXERE, EHEEREMALR  HREMHRER (B 5-‘3)°

113



114 | 2ROV

XA TR RE
10% Ei:E-214 nk
1193980000 | s
RS
ZHR
1148 —f— n¥ — n+14%

BAmE—R, BERRMEATFRECAR T HBANE, WRINFERE (54,

HBILE, BB MR

100003k R n¥k
‘ N || - ~
X BAEAFIE
by

1000148 +—— n¥—n+114#




£6F HPIBSG—RRATEIORNSE

ks

BRI AR ESHFYN, W LERINEER

| mizsm

©BEH
B3 TERER, B 10 RO FERM (AL 2. 3. 4. 5. 6. 7. 8. 9. 10), 3%
IRkIERE (3. Q. K)o BALkItE L b3k?

SRETER
¥R 105Kk, tn B7ERR 3 5K, 3EH 13 5.
ZBE: 135,

® fm3xEn
FEKRBEEE R, CRERAROREMEEN. EENREBT “EX” TEH
WANES A. BHM, 8% 4 U BHTER.

AUBHRTGEH =4 FuEH +B TR

WMREEES AKTREEE |4, £ BRTRYSIE B, o mMmziEMstaTLUH L
TEARER.

|4 U B|= 4] +|B|
ELET, & ARMSTARBTH, £& B HASTAPIERM.
LTBRRRLII TR A = ZDBR ST R TR AR + LD BAERE I TR 3K

HE, MEZWRERSPRBEETENFETHIL. FERNHERT, BHEE
ERTREBIAEMNEE. RIEERET —E.

o BEE—EHISTHH RS
BRI ERF, F1340%5 (A 2.3.4.5.6.7.8.9.10.J. Q. K). XH,
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BAIDHKE A . Qv K BHEH 1. 11, 12, 13,

HERRHIR A

HEBBHHEBBEHEE
O Q Q
A J Q@ K

EREME—MRE, RESEERA 1 K8, SRASBERNENEEITRE
FKo BATRIHNKIFN TR Z S0 n (1~13 HI¥EB0,

- B0 B2 B, NELT,
- £ B3R, BT,
B0 ERE 2 HEH, HRE 3 MEH, KT,

AN PRI 13 3k40 bk, HP=ATHH LD TKER?
SRETER

.E&$1~13§-E, 23’9%&%2\ 4\ 6\ 8\ 10\ 12’ :/H\:6/I\o
s BT 1~13 2@, IHNEHHF 3. 6. 9. 12, H£44,
- BL2 2 B8, XE3NERHKFG6. 12, 21,

Ft, RITHEHEN6+4—2=8.
EXR: 8k,

OBXREE
RKENABTEFERD 2 FFEEN 3 NEETE “EE” HBFER? 2 HEHEM3 0
EHRFRES (EEEHS), BE 6 BifEsk (& 5-6).




E£58 HYAS—BRITEENTSE

BREE (2MERM3MEE )

BRI
2utE8 #ﬁﬂﬁ S

LEEEE

BERR2005 %, th R 23 AL

2HEHEANE, mME3KBEEHNAINE, BREZEENANE, HEEREE (The
Principle of Inclusion and Exclusion). X& “%8 7T ER T EIIMEEL”,

£H A BRTEBE =4 KR + B TR - 4 70 B ERAKTES
MAREE A WTREEE 4, BFEETURATREXERT.
|4 U B|=|4|+|B|- |4 N B|

Bl A BIJTESE |4 F1 B GRS B Mn, BREEENITTESR |4 N Bl.
EFRAAFRER, WEE “ERNTREEL 7. XUE “AETEXZRER”
HI—MBF o

EZxl

F95, BAINBRBEHNREHIT “TTREEX” KEL

i
EZ3l

& BEE—AMKBE
B TR, Fask. Bk, T h. wELMEA. SMEEHE AL2.3.
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4, 5. 65 7+ 8 9+ 10, J. Q. KX 134M&%HK. 4, —BIIRmEILELDEK? X
HRpE T

SRETER
B, 4 MEAREE 135K, Eib, ERGEETRT TREREBH

4 X 13=52

BR. 523,

® FEi% AN
B sehi e E 5-7 BT BK T, B Bt A BRI FERFE TR T .

| ShFHESIHM RS

133

(BEEREEEEEEEEE
ojlo)lojlojojlelo)lojlelelojele]
IBRHAHHARAREARR
w| (a)aflajla)(a)a]lajla]la](a]la)lajla
Z| Mz Ee e e e m e
oJlollolellelollellololo]lole]10]
{A)2)3)4])s5])[6][7][8][9][10][s][a]lK]
QEIEIEIEICIETE I EI IS eI LS

TR 4 MR, SREAYABE 13 %K. BIXF “HUE7 HERE, EER
FEREEEARHEER. XX NHHEMRER” —H6.

X AT RN .

B AN BHEAMES. NERERES ANFETESES BTG TENASEXK.
KHAAHBEREFNESHTEEHRFTBHNER. RINBESANTEREE
|, 54 BMTEREN B, MATENESLHRE

4| X |B|
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NESE A FES BHERH—ANTREA—H, IEXMASHESEHN AXB, T
RINA

|4 X B|=4] X |B|
B A AN ERIERKES, B AN REERNES, BAXETRIIEWT,

EE5A=(41tk, Bk, Fk, 16E}
$é3={As 21 3, 4, 5, 6,7, 8, 9, 10, J, O, K}

T 4A AXB FIEWTF

EEAxB={
(4Itk, A), (48k, 2), (48, 3), -, (D8, K),
(2B, A), (B, 2), (B, 3), -, (B, K),
(FR, A (FkR, 2), (FA, 3), - (Fk, K),
(#7%, A), (183, 2), (183, 3), -, (3, K),
}

BT RE 52 5k, ErnE 5-7 BHEERIN. Al RERFEER T
XTEHMER, BB EIME OB B R R RS, BERIERMEAT V. T ERATRMALL
g, '

S BREF—I3 M EF
¥INEERT 13 6 MBTHIKE, BE—A3ME, HEERSDONMEFE?
(Blgn, B 5-8 BinHEsl, FERES 255)

8| HIUMEINETF, MRS

5 5

AlEIE




120 | IZFE RS

SBEFER

FBIMETFAE 1. 2. 34 4. 5, 63L 6 FhiEm.

5 1MFH 6 PESAENR, 82 AMBRFHE 6 MriEm. Fiher2 f8F#
BH6x6MIFR GRIEEND.

BIANBRTH 6 MR, SZHMNNE 2 MTFHRHE 6 fIER, TEkLER LS

BAMRTXE 6 FIEN. B3N TFIHE 6x6x6 MiFR GRIEEND. HEAHE

6X6X6=216.

BE: 216 1.

& BEFH—232 MTif
1 MTHEZRR 2 FRAE. B8 32 MXREATHEER—HE, NETE 2 OMERER,

ALEALLLEL VOLLLELE BLELEBEL LWOLBLEL®

SBREIER
1 MTHARMK 2 FE,
52, 2 MTREERK 2 M. Fit, RE\EFR&EN, 8278
7 2X2 =4 FER,
TI5E 3 AT ¥ F AT 4 RN ERMK 2 . Eik, RIEFRZEEN,
BT 3 AMT W3t 2X2 X2 =8 FER,
HREM, BAT—EWTERIE 32 M, RRERLE

2X 2 X s X 2=2%2=4294967296
24

B2 4294967296 Fir.

RAMTHEERERS, A 2 MRFHBER SRR S0 EREF
08BN 1 (2F), FEILA 32 ArATRRKBUE K B ECh 2°2=4294967296,
WH n A2 HHIBET AR RN BH BB 2". XEEFRNERPEARMIR.
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A9, BATREEEE R »—EHH.

| B

& BEE—3 WM Bk
B A, B. CiX 3 jkk#4%E ABC. ACB. BAC-----ZJf5H%, BMatHL
/DFRHER?

SRETER
S BE, BRAIMIE 3 KEILH 6 FrHEE, WHE 5-10 iR,

| SahREOHEE

[alsfc] [a[c[s] [Blalc] [slc]a] [c[a]s]| [c]B]a]

BE: 6,

® Bik .
WAL, & n NEWIRIARFHEITHESIFR D B (substitution).
A. B, C3FKMIEREY, TUBELTRIRAENH. _
B1E (REZLMMED, WAL B, C3 KAk 15K, B, 5 1 3H8H 3 M.
B2 9KE, MBIEHAIE 1 5KMELISMG 2 3K IEH 1 7K. B, S 2KMS5E 1 KME
R, 23F 2 MEE.
B3 IKEE, NCIEHEEE 1. 5 2 5KELIAMK 1 3kPIEH 1 RE SR TR RAE 15k,
Rt R EEEIXTK). B, 553 MMEE 1. F 2 RskEExtE, S5095 1 fikE.
B, 3 FKEHMPIEHSITE (BEROEH0, WHUESW FiHEAH.

51 KM X 55 2 IKMAIEEYE X 8 3 SRR = 3X2X1
=6



122 | EEROVEE

XK, BAVGME S K. 55KE (A, B. C. D\ E) HELRAHNREZDE? B
A3 AR

- 85 1 3KE0EIRE 5 7,
- B 2REEFF 47,
- 58 3 kML EH 3 F,
- 84 EERE 2 7,
- 8 5 kMEEF 1 7P,

Hik, 5kKEHERSEENT:
SX4X3X2X1=120
2=, 120 Fh.

LJolE
B A L B 5. A3\21ﬁ#ﬁﬁﬁ%§ﬁﬁﬁ XRRIEL
“Eﬁﬁﬁ%)ﬁ%ﬁﬁ&%,nTUiThﬁ

S1=5X4X3X2X1

51% K% 5 KBS (factorial), REFRFEMHRBBTEL. S KEHERBERA 5.
BATREFRHE— T HRAIE.

S51=5X4X3X2X1=120
41=4X3X2X1=24
31=3X2X1=6
21=2X1=2

I1=1=1

0l=1

HEEREOHETO0! AR 0, THENHN 1. XRHFFRNME.



58 HIAS—RRITNTENIDE | 123

n IR S A — R T RS ARETR .

nl=nX(n-1)X([n-2)X-- X2X1

Y
n

4. AH40 2 11’?

2. X2EXo .
S XANERBEIIERE] BEE O HIZE 0 A X
ZI. XHNIETERART EF—KEKETRNE]
B, ZKIEER?

. B Z/FHRBIMFAEDEXHEITHEE,

| BEE (R )

& BEE— R ER
KB EMEER 527k (NMEFEEM Bl—#, HFEZOMEE?

PREAER
KR 52 KK ER, Fib
521=52X51X50X -+ X1
= 80658175170943878571660636856403766975289505440883277824000000000000
%3 80658175170943878571660636856403766975289505440883277824000000000000
FBRBHX AKX T

R5-1RPFIHT 11~ 520 KK, BB n (IR, SR n! ISR ZBEUEK.
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1! ~ 521K B 5

5!

6!

71

8!

9!
10!
11!
12!
13!
14!
15!
16!
17!
18!
19!
20!
21!
22!
23!
24!
25!
26!
27!
28!
29!
30!
31!
32!
33!
341
35!
36!
37!
38!
39!
40!
41!
42!
43!
44!
45!
46!
47!
48!
49!
50!
51!
52!

W ouoon

120

720

5040

40320
362880
3628800
39916800
479001600
6227020800
87178291200

= 1307674368000

20922789888000
355687428096000
6402373705728000
121645100408832000

= 2432902008176640000

51090942171709440000
1124000727777607680000
25852016738884976640000
620448401733239439360000
15511210043330985984000000
403291461126605635584000000
10888869450418352160768000000
304888344611713860501504000000
8841761993739701954543616000000
265252859812191058636308480000000
8222838654177922817725562880000000
263130836933693530167218012166000000
8683317618811886495518194401280000000
295232799039604140847618609643520000000
10333147966386144929666651337523200000000
371993326789901217467999448150835200000000

= 13763753091226345046315979581580902400000000
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523022617466601111760007224100074291200000000
20397882081197443358640281739902897356800000800
815915283247897734345611269596115894272000006000
33452526613163807108170062053440751665152000000000
1405006117752879898543142606244511569936384800000000
60415263063373835637355132068513997507264512000000000
2658271574788448768043625811014615890319638528000000000
119622220865480194561963161495657715064383733760000000000
5502622159812088949850305428800254892961651752960000000000
258623241511168180642964355153611979969197632389120000000000
12413915592536072670862289047373375038521486354677760000080000
608281864034267560872252163321295376887552831379210240000000000
30414093201713378043612608166064768844377641568960512000000000000
1551118753287382280224243016469303211063259720016986112000000000000
80658175170943878571660636856403766975289505440883277824000000000000
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TEEELAITF. i
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54
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Kl
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24
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O RBIXHE
24, GNU BHAHRES?
EIH. & “GNUis Not UNIX” HIFEE,
4. 7 BE 1 NEE GNU BHARNESR?
EIF. BBE “GNU is Not UNIX” RS,
Bl “GNU is Not UNIX” is Not UNIX,
4. ‘REGMHRXDIENE 1 1858 GNU BHANSES---"
ZI: AER “GNU is Not UNIX" H%ES.
“*GNU is Not UNIX’ is Not UNIX” is Not UNIX,
S REANKE-
ZIfi. X GNU B4 7258,

FEEINE
i

AERMNFEDBH. BAR—MFLHBELE, B “FHAECKEXED”. Tkl
HEERFERLEFARLA.

B, BEIUERBEILRENBAFT —MIFER. R, UKNTR. EETRELET
(Fibonacci Sequence). Wi =4 (Pascal’sTriangle) © Hfl, %% FFSERAR. &
JENBLLE A AR ERITE RS TEE (fractale).

FE, RINFINEFREEFRBIBIAGEN.
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“POEE” R— I HBFERZEE - 5K (Edouard Lucas) T 1883 R BARIWER. i%
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Bitn, EHLEE 6-4 FHO@NOEOD (K 6-4).
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p-4  ZIBIAERMHME

MAZICEZI3K
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MCEIBB 3%
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BRBENEKARE, EX 2 MEERIEFEHALL. mHEXH “Bai 2/ MEK” K
FERR “2 BOGEE” Wik, U ERMERTRARE, IERGERE “6 EIGEE” M3
RETG?
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“6 BILEE” LB AT EKREH .
(1) &%, ¥ M EEMAEHBE CH (B 5 EXHEE)
(2) RE, 6 zPRANEEMN ARHLEI B
(3) &G, ¥5 TEEM CHERBE B (B 5 BEXEE)

ER AL

(1) RS RN

(2) BB XM E &

(1D # 3) FMKTIERRE “5 BOUEE” MfgE. A THE “6 ZOUEE", TE



F6E BEF—BCENES

FE “5s BOUEE” ik, REMRD “5 BUUEER”, “6 BIUEE” Bl mi. me
XEBNKREEDHMEE. AKX AR BAHEEBRHIEEN ASBE B, i
K LT 5 ANE&EAEBE C .

R BB LIRR “5 BOUEE”. flm, #5ARRNAEBR BENSE
W

(1) &%, B4 TEENATBE CH (f&H 4 BEE)
(2)%)E, ¥ (5124 ) RAHNEEMAZTHE B
(3) &F, ¥4 1TEEMCHEBE B (R 4 BER)

“4 BIGEE", <3 BWEET - LEFRORE. <1 BIEE" REBH 1 kAL
MERT -

WX BE R, RATTLLELH “n EOGEE" 1R

U, BRAVREM A, B, CREHETFHAASLH, THIEYx y. 2. B x. .
s FERFIRARE AN A, B, CHMHE—A. x DA, y b EARE, 2 hHk,

SRR n RS WSB, BRI 2 A 0 NI x BB E y 7 BT

Bn AR x A, fiz P, B2y E B BOGEE) i

Y n=0H,
RRBAEEINE,
% n>0H0,
cHE, Brn-11MEEM R, ZdyRDE, BE 2 B -1 BXEE ),
cRE, B1IMEEMNxBBE Y . :
‘&5, -1 1MEEMzE, ST, B2y B -1 BXEE ),

MUESBR &, R THEYNn BIUOEE, BEH “‘n-1 BOIUEE” KR,
WA, BATSKARL “n RIUEE” IRKNROBINIREERA

H(n)
Bitn, B3h 0 MELHIRE N 0, A

H(0)=0

147



148 | 2B REVEE

TRz 1 MERBRER 1, B4
H1)=1

WRIERE n BEOUEEFTAKP R, WTLEBIRE Hn) B TSR

H _Jo (n=08)
® {H(n-1)+1+H(n-1) (=1, 2, 3R
- EETRAR, BXn=1, 2, 3--HHRXTREEAS M.

Hn) = Hn1)  + 1 +  H@1)
RHnBIEENBHRE Bl 1BUGEERNBRE BB RMELR MR B thn-1 BEEE B R R

BATEXFF H(n) 1 Hn-1) FIXRRZARRAEHELAT (recursion relation, recurrence ).
HO0) REMH, B Hn-1) W Hn) B7ESERBAR, FHit RBER RS 6K H

“6 ROUABHTEBEIRE”, Bl H(6).

H(0)=0 _ =
H(1)=H (0)+1+H (0) = 0+1+0 =
H(2)=H(1)+1+H (1) = 1+1+1 =3
H(3)=HQ)+1+H (2) = 3+143 =7
H(@4)=H@3)+*1+H (3)= 7+1+7 =15
H (5)=H (4)+1+H (4) =15+1+15 =31
H(6) =H(5)+t1+H (5)=31+1+31 =63

R 63 K.

Prda )

M _ETE I H(0), H(1), *+, H(6) &R, WTLLHSR B Hn). BIATLL RMEH nRF R
H(n).

Wt R H AR FTHIIKER,

0’ 1, 3) 7, 157 31: 63y oo

HEREHHARACLKE T T



0=1-1
1=2-1
3=4-1
7=8-1
15=16-1
31=32-1
63=64-1

BRI BAR T ARE

XA RGER n R Hin) B30T MU RRAR SR, T DURI B2 IR B i g A A E A

H(n)=2"-1

| MRS

HITATRE “fRd n BOUEE” PR, CLMATEFNGRET. BEEHN, A
CETRMEIEEMENEF AL RT

| UEBRENERF

F6E BEF—BcCEXBES

#include <stdio.h>
#include <stdlib.h>

void hanoi(int n, char x, char y, char z);

void hanoi(int n, char x, char y, char z)

{

if (n ==0) {
/* Hratm A */

} else {
hanoi(n-1, x, z, y);
printf("%c->%c, ", x, y);
hanoi(n-1, z, y, x);-

149



150 | I2ERe0KE

int main(void)

{
hanoi(6, 'A’ , 'B', 'C');
return EXIT_SUCCESS;

ZREFSRE 6 BIUAE” MBRSE, R4&WT.

A->C, A->B, C->B, A->C, B>A, B->C, A->C, A->B,
C>B, C>A, B>A, C>B, A>C, A>B, C->B, A->C,
B>A, B>C, A->C, B->A, C->B, C->A, B->A, B->C,
A->C, A>B, C>B, A>C, B->A, B->C, A->C, A->B,
C>B, C>A, B>A, C>B, A>C, A>B, C->B, C->A,
B>A, B>C, A->C, B>A, C->B, C->A, AB->A, C->B,
A>C, A->B, C>B, A->C, B->A, B>C, A->C, A->B,

C->B, C->A, B->A, C>B, A->C, A->B, C->B,

i

i
]

g
1

ETELTE

FELE, BARE— T OER KA BB .
BAVEM “6 BOUAEE "N, SSREM M THARER 3 MERE 3 BIEE. RE,
AT HRHERFEBERIFRINE UER T UT i,

[ EABARSRR ] RUER “n-1 BIXEER" XB n BXEER" A58
[BRARX] £/ "n-1 BREHE" WBIHRECRRT “n BXEE" BBHHRE.

& LRTIR, BATLA
2 n-1 BIXiEE, RKREn EXEE
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HIML R R R

M, TEMAFEFRER, BFHARE.

BRAERE T —ANRE. RITHHER “WRAELSE, SREEER" KEE.
FrLlixet, BATEBAEBIDEE, #TMTFES.

“HES 2 B RREE N BN 8 B Y ) SRR ID ?

XELRIBITH BT

St FOEE R, RN n BREEESRA n-1 BOUEEKFE, 7S HHE
g, BRERMBRGENRE, BRERHFROERRE, JHEay “Cmet”
FkizH.

......................

ZIRBALGH
nEiNiEE > 1BV

......................

IRRE T XMIBALH, ETRURERAGWEILBIEAR.

RBALHIHFRILBEAR, RAAEREN—F. WREG DS HETBREN
B3, AEERTBFENN, RBUEEAXBRIEFFAN. FErEREHAAHTH
SR, FNBEEFRITERBENAR.

DUEER BRI EXE, BAVEE “RUBELEH” HEH, BATHHAE.

RAVESE 5 EPFNALHR. 577, BRITERERNFHBITE X




152 | IZBRBUEE:

| mREREEY

£
EBESED, BAVEn BT n ! EXWT:
nl=nX(n-1)X(n-2) X+ X2X1
BRI TN, “0 MHTR" BICRHH. Hik, BHELT o=1.

CAE, RNEBWTRIAMEHE. XAHRAMNRABREAR. XK E SCBERE S M
0! ffE, NEEEmE EETHE “-” #as '

'_{l (n=08%)
T aX@-1)! (n=1, 2, 3---B)

ZHUBEHERFEXEE N “EFHTHR (n-1)! KEXHFE . REERIEX
B T iR i3 I3 g g 2

------------------ L RMBASM

n! 5 » | n |x:i (n1)

ZREBAGANT A SKITEN, BAASEALHE. T 0 U ENE—BE,
s AR BIH, BERMER T al E—BK (-1 KE X n!
Bitn, MBFREAE X HRRE T3 o Wil X

31=3X2!
BRI R AL 2 | TR
21=2X1!
BERIEIS AR SURFF 1 | AT
1'=1X0"!
BEIRE “n=0 17 #5 LATA
0ol=1

KU LSEREMETER, WTHR.
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31=3X2X1X :vL
OIRIRFF &R

1!%&%%?&4
DMETLR

Zt, KFEMAT 2RI A1 TE. &O0AR 1, BIERFZT Ed#RE X,

Fi5h, RERERIAM R T e XM 4 BT R EHZTMIELBRLL? n=0 14
BT HFREAPERP TR 1 (ER),n = 1 S TSR 2 0390 FRSKERERITHTT,
“IEFiME S 017 BT “HIfRIEEIZE 1 IKEKEFH.

| m2E ()
SREH
BB n 2y 0 LA ER9BES, BRTEIATT AR XM 0 B n FIBEHZ H,

SRETER
KM 0 B n BB B E S(n), W Sn) AT XITF.

_ (n=01t)
Sbo__{n+S0r1) (n=1, 2, 3,-H)
® fRtTX .
HsE S(n) MERT R, BAEVHREINE S eS8 N4A.
S(ny= n X§n+l)
ELEER

_.J:—:ﬁﬁﬁﬂ]ﬁ%ﬁm%ﬂ‘lﬁﬂﬂﬁ)‘(ffﬂﬁﬁyﬂéﬂ&‘fﬁﬁo Lhr b, 3 (recursion) FJA4H
(induction) 14T L RAFH, #R2 “HBEXBFEWN”. Hla, 24 EPRIARLER
4-1 M CEBEB RS TEFAGERIER, HLhmERIEER 6-2 LR RRE

© AVHZAE, Z%Paul Hudakii The Haskell School of Expression (11.1 Induction and Recursion).
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prove E .

L3 U275 2 (E A prove i SRAE AR 82 19 40 i

void prove(int n)
{
if (n == 0) {
printf(" R#FELHE 1, BH P(%d) BL. \n", n);
} else {
prove(n - 1);
printf(" R#EHTW 2, LAY “F P(%d) B, W P(%d) AL \n", n-1, n);
printf(" Ek, ATLAH “P(%d) BRILM”. \n", n);
} .
}

BIRMEG, RRTRAAR. “ N—BERENAHNESE R KRBT (recursive)
KB T “AABIMERTRE DL — MBS R” KRZEM (inductive) HIBAE.

s umnns)

EMREBIAEXF, FH (-1 RKEX n! . EPGEEEEES, WRE “n-1 BX
W RMEH “n BIGEE”. ARCEEREE HBH” TIE? B4, BFRBRITMKE
H—TFEATRMEA,

8 ( FHTEEAIRY )

*BE-
H—HEhd), BHE2 RERFFHUER 1| REEEEER. RRFE1R, 1
RX#EREY GZPRIAE, W3 REEFEERD.
AX R, FAEZHA?
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SRR
IR BE, HHME.

[£1X] 2% 1 254,
[#2X]H1 &Y, BEEEER. &1 R
[#£3X]&£1RN1 5%, EE1MER. 812 R,
[#£4XR]E£1 X071 Az, XEE1PMER.
% 3 RHANBRANYIEEEETR. 8113 Ro
[#£5%] %1 XML 3RN4EH 2 AU EBEE 1 1MER
% A4AREEN 1 AT EEREER. €115 Ro

BAVEEHETA LR BE L REKE (B 6-6),

F1RESSRNEDE

- B S O 18
|

2% @—q --------- iR
|

$IX () ——~<--- 10 S— 2R
| |

AR (O~ O (@)~ am
[T

#5% —©-0-O-@-0 58

BHATIAgIN, TAEEME “% o RUFILR”, T TB%:

« Fn-1 RUENY, EH 0 REEE,
« ¥#B, £n-2 RUBTHENY, &% 0 RSEE 1 MER,

XAEBLAE R 4 B AR
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SREEER
R n RE, “BER, WS n-1 RUMEHEKSY” MEEF. WH, “50R, B
58 n—2 RUGTHAERZIY” <& 1 ANMER. Bt FRE n ROSPWEBECH Fin), W

F(n)=F(n-1)+F(n-2)

(n.%J 3, 4, "’)
F(n) = F@n-1) + Fn-2)
— — —_—

BRI B 1 KRBT Bn-2R AT A RS
FEXE, HTik FQ)=FQ)+ F0) &L (BPik n=2 i, PA LA, X

F(0)=0.
oAk, W1 RE 1 RE3MWA F(1)=1 K. BEABUTBHEAR
0 | (n=0H})
F(n)={ 1 (n=18%)
Fn-1)tF(n-2)  (p=2, 3, 4, H)

BEHTHEBARZE, ROTMATLUM n=0 FFEHE Fin) HET .

F(0) =0
FQ) =1
FQ)=F(1y+F(0)=1+0 =1
FR)=FQ)y+F(1)=1+1 =2
FA=F3YF(2)=2+1 =3
FS)=FAYtFG)=3+2 =5
F(6)=F(5y+F(4)=5+3 =8
F(I=F(6y+F(5)=8+5 =13
F(8)=F(7)y+F(6)=13+8 =21
FO)=F@®)tF(T)=21+13 =34
F(10)=FO)+F(8)=34+21 =55

F(11)=F(10)+F(9)=55+34 =89

%%3 89Ro
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B35 11 RoAEREERAWE 6-7 Fin, Hp-Razsh¥ (ReER). ZNMEHEHA
MRNKERR! NFHRE SR 2R EK.

EAPS

2%
#3X ~ )

H4% —

? = .
ik

o NERPNn
= B

BIR
ME 67 HERBE “HERALEH” TE? MTERR BEHFEEGET —AMEPIKE.
A, EMEEERAR, BERE BT, REE -1 EXEE 2 E.

b |

nE L amaes

v
1
m
N
am

| RS
i B B 505
0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, -

RIE 13 LR FREWIF (Leonardo Fibonacei, 1170 — 1250) KIH, Fitikdr4ah
Lk, ©

@ WHELMFL, w1, 1, 2, 3, 5, -
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ERARREF |« HREZFREF . TEELAFT.

O 1RFE L
DER 1X2 RADHIRE L BBURA T RS HFMBZ KT AR NN 2. BRBEK
TG HIRRACA n, 12 3R R F WIRE K HIHRIEA F(n+1) Fie

B x 2K /MNIRE IR A2, BHKAnH KT TRES

n=0 | 1%

X

T 2 SR SIS LR A

FRREREE. W 6-9 i, B n MIBERR T HIARMZA.

- ZINBINE 1 BREESKE , HiaEE ((h-1) B ) MEREER .
- EIWEBINE 2 RERAN , HibkEk (n-2) 3R ) BREE R,
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XS E, EFREERERRESIREEAR.
HWER, A TBHARBL, ¥ 1 REELIEREE (=0) 8 “15” &t

@ ERERE
BERAEEH 4SRN0 ETHTATROETZE 20 ETHFHRESET2M4EF.
BP 4 4 FRFT 2 AT A RGBT 1 40 2 55
EH AN ERAT n ORI, 40 TR 2 ERRETE, WA T H Forer 1) 52
FEEMAHEERE AR . » ENERE, BUT 2 WBEREMENNER (B 6-10)

s FIT 4 DEF, FEWHA n-1 AROELE,
o 3T 2 HEF, RREH A n-2 HHNELE.

BRUbLASh, FERSESURAOPEEMEIRR. ETEM T HIHRE. EMBMERKE. Uk “—kE
1B 2 B, T8 n BMBRMITTEL” FRET, MEEINERFRETINEZ.

R4S BRI ERHTRTRIENR

n=0| 1%
1 17
2[]] 25
a[JJJJ) [Nd_] 4 _[)] am
[0 (U] (T (1 (T3] sme
s LU0 QL] 0 L) (1110 (1414 ] 14 L0 [ 131 ] (4 14 1] e

R =R

| AR RS R
HILE 6-11. XANABERMMETE=fHK. ©

O XHHE=f. —HEE
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AR R=AT, SIMTFHRELTEERBKIRGEZN. B6-124, AFLERR
H P BRI AR IR T 1]

i =fk (AR TAEHNAMSE )

EHFE—-THHF=ZAK, IESFPTRER “HEHRHZN” HEX. £=4
FERIP, MBRE 1A (BR=AREAWLEELE D. '

MR =ARELURER LM METESES, MEFL XEHANHRFEHLEES
BERRIM “AEH7. ELE 6-13. KB E=AA Ck (A n AMTTERFIEH £
HEBHD MRARER.
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4 CLEMARIE e, LT RENR. T DL RIS “H4s
B2 R KB, B AR

O+ =fAR P HRASHHNEREE
W2, BARERA—T, Atamfir=AR+r2HRASHNRE?
BB R =ARME—L, BHE-TTEXETROBENERBLRILFTED
FhITIETTE?

B

N
/\/\

NN\
\\<:>/”
| S _'\wggwf‘v \

RATHERR ST B 4 SUS EAR M “ MR AT BIAR S S LR B
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A€
O
<N

EAHEMERT R =AN ¢ ERREAEN” KRR BEABKES XA
KGOS ﬁ%ﬂﬁbiﬁ%zAﬁXﬁ%%ﬂﬁZﬂ(ﬁ%M&&M) ’
%/,E%ETE

S

MEEBIE S, RESRAETROBEEZOER? BIEL SN, BHIT S KEAR)
5, BREE (L) MBI, 75 KA, DARSROMEE 3 WAL A BBIXL A,
BB T 5 ik 3 WA

51
C=Gaymr 10 |
XEREIHM T EEHNERBIRSHBERT. —MraEmik=AKERE
AHE, B “H4WE MM, B—FEIE “n ik tWAEE” Hik. BR 2 FHHERHT
HEXEHEE, FUERNZBHER. BT, HAAWEHANSRNWmEE=/Aa%, T
HHEERER

| BRERASY
HETHRRXT. XRHAKE?
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Ci=CHi+Ck

XBEM C ®RWFR=AK (B 6-13). B THIRFEERMBTRERS M. 1
KFHAEm, BT —ATHH.

FEEXF, XHRAT nMEAWANAZE, FELELBEED. RENAZEH “BR” 1
AEBRETRAAT, ARAEHAHKEI?

ERHAKRZR n. k, MALHRAKNERZERER 1, W n-1. k1. XE5TEEEM R+
BB A e AR F ALl REA LS TRENES, Begls “Aa8mridEe
X7 BAIRE—T

WnFEHREES, FHRO<Ek<n. ¥ CIENMT, XHMAAEBALIAE.

- {1 (n=08n=ki})
"lekck,  (0<k<nBt)

| A mgrmRE
BAVHFZRHR—THA.
BFANE TEHATF.
Ci=CHi+Ct
WATFIE, HIB—FHAM B,
CrRnwik k AEBE. B, EXTLAUTIXFRER.

“nPEERASE” FT ‘r1HiE I RASE” WL ‘vl PR LRASH.
HXH TR A BRERRIE. MARMNE n=5, k=3 RIEEREE.

“SHIE3MARH” FT 42 ASH” mE “4 k3 KNASH.
WMRERRERRIT I ARRATB T EIX A ?
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“MA. B. C. D. EiX 5 Mp¥H 3 RMOASYE” ST “A& ANASE” ML
“REE AHNALH

RRBE T 53Rk 3 K0, HHK3KMEAR “BE AN K", B4R “E
LR “FESANIK. BEIRBFAS A REF RN, TETREES, i
BART A Ak

TR “EE A MASE” |B? BT A REEN, ERETHORENR A LAY 4
BB 2 WARAT T . B 4 ik 2 B A R

TR “TREA A AEH” B2 BF A LM 4 SRR EH 3 5%, B 4 ik 3
A RE.

BU_E BN AR FRTHF T 2R,

Ci=CKi+Ck,
AT, RELTEIKISEIE, TR 2 5k PEU £ REERD AR

S HTRER HIRS TR, MR
REI1 o -
Mnkshik kA S KA
TSR, MR
SHIN- 13 IRk
Has
ck _ cxl . Ck-
—_— = —~— et

MniksiEiaicpas RN AS FEfERNAS

WEFR, RS RAANARR TN AN RRAE, TRBMAAES
FHER LR BAEERAAGHEEI A,

Pl ERK B R R AL KB ARk —. AT REERABEPREHBIALEH, A
— RO

* NBREE P REIRDEM (185 FRERHEM )
« HIMTRIRE AR BRI DR K EM,

RREFER, BRMNB—MTAEEE—T. BRIAEZRHABETRZR%H, T
APE T B BREAT
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* M n EHBEE PR ERIE,
- HITRIREIBARER n-1 EHER,

KB A IR A G B

AEHANFE B, mEPBEAHE. LEERE. k. A88HREEE40.
KERERD, EURABKBOMEZRAHANEH. —EFEEEBRINBHEHWH
@ﬁ'c

EFRAKREE “BHER”. REGRHLHNER, BRERBETEHS RN,
HEE 6-14. MREEMN IR HIEINLHIG?

MRER, ATURANBEZERIF. HTREEE, ROME—TRPRRN “BEX
%m ”o '

KATER? BIMRBEEARINI N, BIMFXNEEREESNER—HNEH. B
ERMNEBFREWE, FRWAMEE PR XERFBALEH.
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RIMAZE (80 n KRB “GBARRE”, B n REWBHIKRAD. XH, “Fn
BHIWE” ST LUR “AR AR M HE n BRIRE, FERBRTRIGERS n-1 BHRNE”
KR, WEKLRRSGHEMEDT .

R L

\ / el 3\ ) ; (oY A
\ SEnERpE [ 2@6‘ g%
“ C mmmeen R

SEnERHIRE SEnRTREL

T3 0 BHIME, s “HHathAim”.

ELE:

BEAREAHEKE, RITMRERA WSS, S FEXRE— T, el
ERRAETE L — R, R ARER . X, RITLAHE 615 Ft 41
St

- forward(n) B SHEL (EHE n FHRE )
« back(n) Bk n R EL
- left() ER—ENRE
- right() | tE—ENAE
5 malEEmaRE
forward(n) b Eﬁffé;gﬁ B A %igg(ﬂ)‘lﬁﬁ
Biittnib3EE L ack(n)

FEnSRES an

PAF 24 n BRI drawtree B4, HEREEE 6-3.




| {Hn B drawtree SR EL

$6E BF—BSENES

void drawtree(int n)'

{
if (n == @) {

/% HABTg */

} else {
left();
forward(n);
drawtree(n-1);
back(n);
right();

right();
forward(n);
drawtree(n-1);
back(n);
left();

/* E¥% %/

/* HEES n BERE */
/* HEE n-1 BRRE */
/* JEiB */

/* B */

/* F¥ */

/* HEZE n BRRE */
/* HES n-1 BRRE */
/* JGiB */

/* E¥% */

| BREHE= T

BAA—NEEERKE F— W /REHE=/AM (Sierpinski gasket, Sierpinski
triangle)

WREGE=AE

167
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WEXETRARIAEH, ReEmT R

RMBREH LN

3
Bl
v

=" ="
S1BN S BN
Y

.......................................

RBGXSHHR=ARPRTHNES, RHATEHRPHFE=AK. FEER
B!

BATR XM & BRSBTS HE.

| REGBRXSMEF= AR PHSEIERE

FEFEITA “BR” BRRCERBENTE. RERDIETREN “BHEH",
MEEHIL S HEEE AR EAR. RARRRBERFRASEHNEY, —REBL
BAMR, REGENEHMMIBEIRNLE.
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HENSSWBIENLH. MBRFRABESE. WREESH. XML BE. REH
FEESHRAERIASH.

MM RE KSR TTR . USBANMEKT AP, RBERBIBALEHE RN
SEBRK. T—EPRIFREHFER—TE.

O RIEXHE
R4 EREMRXRIE?
2. ! EEXE
Zh: BALBEME ‘2R BNEOENRED,






CHAPTER 7

e
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172 | 2BRBIEE

O IRBIxtiE ,
Z0H. BISMEFT —KEEEZRNEK, EEN 1mm, WSO REEEHEILT HERE]
BIREBEEAR?
F4 ., 100 ARERD?
Z . K3t
2HE REFEL?

| sE2INE

FEES] “REURIET. PTIBRYE, HILAREKBE. HEUBERERFEBEAY
K. MRBEKAEHRTHEEOBERELSMERT . BA—BABARLE, %A ET 6
SRR S . MR, FRITUAA “RERE", SRBARIERKNE
B

T, RIEEIBERENRS, RESGKXNMAETRETF. EEBIRERH
PARIZR T HREURIERE LS,

HERLIMAR — T SR SER BT IE.

7 (ot )

& BEE : ,
BERAEF —KEER 1mm F4K, FKFEFERK, TUMFEHR. G 1
K, BEEE—%.
EAHEREE AR 39 H AR, HHNITE/DKE FE B A BEER ?

SRR
EAMRBE EEEARBRIT. WM Imm FFif, REJTEERER “EH0F
®”, BERLOUCTREIE 39 AR,
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Imm KT 1 R, EERN 2mm. X472 K, EEER 4mm.

imm ¢ I

2mm I F ) FHF1R

4mm I @/\mm

TEHERT, RAVEEBRMT—FHIFE D RBEIE AR, 100 FRATLAS
T? 1 AREAZE? RIE/XTHTILKEENE?

ORETER
XHPTIREFEE RN R T,
1= 2mm
2=~ 4mm
3— 8§mm

4— 16 mm
5— 32mm
6 —~ 64 mm
7— 128 mm
8 — 256 mm
9— 512mm
10.—> 1024 mm

X7 10 RIGBEER 1024mm. HELRBUXA X 1.024m. FHEH KA BALIE,

11 = 2.048 m
12 =~ 4.096 m
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13— 8.192m
14 — 16.384m
15 — 32.768m
16 — 65.536m
17 = 131.072m
18 — 262.144m
19 — 524.288m
20 — 1048.576m

X7 20 (KR 1048.576m, CEHEIET 1km WB! ABA-ee AT KB,

21 — 2.097152km
22 — 4.194304km
23 — 8.388608km
24 — 16.777216km
25 — 33.554432km
26 — 67.108864km
27 — 134.217728km
28 — 268.435456km
29 — 536.870912km
30 — 1073.741824km

BT X7 30 RELAEE T 1000km. 1% HE—48 X 2 8] () H 4 FE 85 R 900km
Eh.

31 — 2147.483648km
32 — 4294.967296km
33 — 8589.934592km
34 — 17179.869184km
35 — 34359.738368km
36 — 68719.476736km
37 — 137438.953472km
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38 — 274877.906944km

39 — 549755.813888km

S 39 IEE] T 549755.813888km, XEiiE THHEEE (439 AAE).
R 39 K.

KT 39 K, Bhik Imm KKK EEER T HBRE| ABRKERE, KAERIEAKE
—R R E “HFR”, BFREHBE, SRREBH TEEERNET. RITEEXMET
DHEBKNERRN “EEURE". ZTURNEEBIERE IR ER (2 KiEHn
BRI, ORIE LTI, BATURY “HEEK”

HAERK MBI SORSE, RIDREAE. BHRTHTRE, SMEREE.

| STREEEXRE

B (mm)
90

80
70
60
50

40

30
20

10

0 10 20 30 40 50 60 70 80 90
FHRE

MFETIH, fEERPCRELRT, KEGILFEET v B, 3 6 ENANBIAE, BE

O Y&RERGRE, WML,
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BERHE KN, RESRBBEGUEK. ih, EEBRYETHERPEEK.

| B —— SRR | B R

NI BRI R : B EEXT T LR, BREREAZIIERE ARRKIBER, SRAMT 39 Kt
BT, SBRAINESKMEER! HildEXA. |

PRGIE R H B R E R AR —REURE. BASEHREGERKAE,
EMELRRA R, ERAEMUMER R, BRSREAEUMBR. BRI B i
RENPZE, MERFEDHEETTN\TR.

M2, BATKRBE—TEM “THERE" BB BIERFATEMRER?

BRI EIRD
BEFTHEEHEFSTH “REER”. B 72 KFBALE.

G BRI

4% Option] % Options A, EATEES HYIBBEFRAE (On/Of). HEH AR
HISEHE, BFRPITHEFIAR.

B RO A O RNREF R RS EMEST. WRURAREE, EFia6
B (crash) BiEERR (freezed. HETWRERAIMHH, TIEMRERKFEL.

RFRIZITREE R EER N SR MRMK. FHit, Fafgs Il “Optionl 2§ On,
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Option2 % Off Bif, F2FIEHIE1T. MM Optionl 1 Option2 #F & On i, EFHB” K.
Bk, RLZIRYE W EERMEFER, NEFETREMNR. £THRTULERARE, FH
ZTFH.

& BEE
BB BRELETTHE 5 NMRBEE, FNMREERET Ov/off AR, BERKXBEE
TREFE RS, TEJLKR? FR SRRSO 30 MRIEE, ERNEMA?

& BETER
Eh 1 MEEEGFHEFRE, BTl o ANEEERIR KSR

2X2X eee X 2=0n
\———v——l
™
FEEMR 2" K. XEFE T FertrEN,
LESAMEIRERSG R

2X2X2X2X2=25=32
AALIAVIALIAL
' A4

BRI T EWR 32 K.

4HE 30 NEEERZERA

2X2X +++X2=2%=1073741824
| S —
304
BB ERR 10 12 7374 J7 1824 K.
BR: 4F SANEGER, FEIK 32 K.
4F 30 MNEEER, FEWK 1012 7374 77 1824 K.

@ [o] 7
30 METRAERMARES . TR SR RN “ER” KEEE RS
T AEREmM, WK 30N EIETMM A RN, MEZE 1012737477 1824 1K,
% 1 RVAFE 1 240, 1 RtEERBEN 60X24 = 1440 (k. —FE&HEZL 366 X, LA
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WA 1 B LT AN 60X24 X366 = 527040 K. E5EH% 10 12 7374 77 1824 RMIR,
FEE 1073741824 -+527040 = 2037.3 ELA k.

gk, E—ARRGRIEEERKATE SRR,

Eit, EBHEERGFRKPAFETXN “—ARE” HEEENR, TRRBkkN
ATREXT ThREF R M AT RN XE, R HERRNEEEREREEN.
EAEZ T, FEMURZFRL, WANRE L 2REHK.

| FEEUHR “HRE" RTRER

i

HRERREHTT, RAEERE. —ERERIURBIE, REETRETENIE “B
HILPEMER” T BREREZH, BRAMETRERSEFBUR.

FEEHTRLE: RRRELURE, BEHRFRN. RELHENLEET, &
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BFRRERTHN. HE, FREFEE ‘FaRBESBENETRZHFHHS]".
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HERF RS
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W, HARMESRRTHIR? HEE—T.

TRISIEE
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AR “RIEE” KESFHRET .
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BREBIEHERE FTHR.
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—RER M WM BEE" AR,
2, BARTRAFEEZDNW,
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R
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BHEE “EHLEE",
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ERHLLT “UER” EIRMIHTT .

THERRIEEIEY “FAEAEFERNBEESINES” —RATHK.

B “FrRREHARFERNEEHSINERS” BRATHN. B4, HEEHE “FE
REFIRR A B BOBIR . RTTE IS AR TERE, SRR RvF B BB 51
BRE A RARFEBNERSSINER”, BNENESERLTRESHET], X5
FETFE. Bt “FraRARFERNEREIINES” BATHK.

¢ BEEER

SARIEERAERN . $5E, FHAXARIEET M — “BHE5, 1
NMEE “MARARFERNERESFIR” b. B, FAERIEXNMEHEEFTIH
& “REFTEPERNBEET)” (XMBEREEN A SHNESRATHE:” —4
A SHERE D o

Lk b, “IARFRNES” BVHN, Bt “HAERARFERNBEETINE
&7 WRATHH.

L
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O© #FEHBER (Alan Turning, 1912—1854) KWL “On computable numbers, with an application to the
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TERE—A “BASERSMLLER” WEF. ©

i 2 m::ueq*%

Datal Programi -’ ﬁﬁfﬁiﬁﬂ'

BRF—HaG LETEAHER, AIERNESHITREBMKALEREIT.
ZRPIBER.
HiR F | *K'Eﬁ%§ A

Data2 Program2 HRIET ’/'

- EFRATALRUTHEZ .

- EARNERERIETT,
« EERNBEARERET ( KRERET )

XEFEE “FREE”, £ 1BER 100 ZFERLHE. LieFENEK,

AN

RERAE

BRI AR A “ZER AR A FRIET”. ANMEMALRY, BFERSREIFERE

17, BATEXHFIERIAAT “EH RN ANERET.

“RAGHET” NEFARHER. FELRBEAPRE TRHGS, Bas

WHRHEL, ENKEHEAHEH “REER".

ER

AARGRSITHREFRRLBARE, ERRASZMESHR. fim, BFFEEUT

.

while (1 > 0) {

}

XE 1>0 B, ZBEHRAKAER, BFE—HETFE. XREMBERERER.

m%ﬂﬁﬁ”"ﬁﬁﬂ%mﬁﬁ,ﬁA—E#ﬁTT

O E—whhfER, ABEEHTRE. AP TIERRERSERRIANS, A “4R” . “GR” kKA.
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BFEREELBMALRER, HRRAANEHEER. fli, WTEEZE xR,
while (x > 0) {

}

XBARMAERERE x KT 0 WEBATLRIER, MAEZRE x /T 0 HNASEATRIER.
HISLTTS, EAHKMEFRETSEGRN, RTEFRBEESERMANESRE.

| nmEFHER

BENE “REBRFWNEFR. BREBRTREENFERE LOEEE, FitdhEE
FrEIFR PP & AT A4 50 B

Bln, “4i%2%” (compiler) BLREEEARGRENRETF (FERE), BEEHRBT
I ENETRNSES (BERRE) RER. RIEEREREFHER.

T, B “BRIEKESR” (source code checker), B REIEEEFEMRIL, RESFR
FREFHEDN, mEMFHATAERKGS, BESHBATLRES, BEaSEELE
BITE

HA “UREE” (debugger) HEEF. BEREEEITTHER, HBEENESTRET,
BREERRREFBITPRRE, REATUELEREENRESF.

bl BN AR R P AR R RO TR |

| tragEnaE

AR — TSN, EHEE (Halting Problem) #t2
KW “REFELATYIET, EESEaRMERLERET" ©HE.
IRAE LA U T HRARBRL T ERE, BRI ALK BEBEME.
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* ZRFRAEFREST

ERBFEBNAWBRGET. THARIMNKRBERAGRE L “HEEFREBTLLERETH
ﬁ}?”o



218 | IR RBVEE

HERM, TATKHIXAHWFEFE 4 X HaltChecker. B %t EE 4 HaltChecker $24E AT
MARRFREE (K 8-4).

HaltChecker@J24~ ¥ B

i
Programi
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DEREIT
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EEi]
Program2
\ HIEER
IR 18Data2ifi A
HaltChecker Program2f¥,
REERIET
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Data2

‘TS HaltChecker I FAR#A %A . HaltChecker M\&ﬁf’éﬁﬁ%%‘??ﬁﬁﬁ‘]ﬁ}?Aﬁﬂﬂ@ 7
TV GE R ERIELS € MBI EMUR BT |
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Fk, HBiFEF HaltChecekr, Tﬁﬁﬁ&ﬁﬁﬁﬁ%ﬁf?ﬂeﬁﬁ%ﬂﬁﬁ H AR5
BRARER, HaANERESORACEER HANER.

SEpr b, B EHAEA RIS EE, XF HaltChecker R _ERATTEEE HK M.
YR 2B EHLE HaltChecker, Xt REMALBIES HKA.
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- EEREFAEE, BTNHNESERET. RASFAHXMHAF LB
o

o Eml\qﬁﬂ(ﬁiﬂﬂ
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B SEE R A B T 52 TR AL ]
B 3 T LA HH A W7 F2 7 HaltChecker. 72/F p #1308 d %1\ HaltChecker 2 /7B i) 45
R H R DE

HaltChecker(p, d)
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true  CHdBIApH, pR7EH RN EAFKRIZIT)
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2. 5 SelfLoop &F
fR¥E HaltChecker, 5 H T SelfLoop ¥,

SelfLoop(p)

{
halts = HaltChecker(p, p);
if (halts) {
while (1 > 0) {
}

}

SelfLoop & FH 44 5E IR p S H BT HaltChecker(p, p) K145 (halts). TRL RN true,
# 4 SelfLoop AFANTIRIER . X BIFEBRWRMNE HaltChecker FHIERRE p.
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ProgramA SelfLoop BRET
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SelfLoop, TRFELLHIEIT”. .
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“BABRE RPN ? SRR,V

TR U LGRS, BRATE “BREHUHE” A4S 1 HaltChecker. FHR
HaltChecker Z7FZERT, WITT AR RF 2 MR AR UL 9] B .

B, BRELEH T BT FermatChecker 25,

FermatChecker (k)

{
while (k > 0) {

<HEBRERNLANEH X, y, z, n, HFx, y, 2#0, n> 2>
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