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BAEBHEE R BN RITHRE. 83 BB B KSR TR LA LT HE.
BERMNZFELEHERHEP.

BEENER: AERBAR, BHFARE, FEABRPPREBMNRE —F L
MBEUAR, BURFRELER-BAMHERLTRER. AF, HAELRES
EXARREMAE. EdBEAFHARTE, EMXBZANKE 0 NEELURE.
RGN EWERES L NIRRT R ZATR AR SRS R A
ﬁﬁ*%%&%Wﬁﬁﬁﬂﬂﬁf%ﬁi%*ﬂﬂ%ﬂ#%ﬁﬂﬂi:ﬁﬁﬁT-%ﬁ



FHSEER, ClIURRIATEPERNHLARES .

ARRABFRNE. BAERLERE. ®#7. BRTENRNEEME24E
FRERELY, BXL, ABEELELITRETRETENER, HHamink. 2F
RUFABMATE. Mx ! PHEZERESRUERAN—12%, RAMEH T WH
AP R TR RSO0 45 4 7 T 0 R

B

ABERE-BPRHEEFRLCEBEAT, ARER-MATUF XL FMHK
. £ "RT, REFRETHAMER RS TRARSENFHAE. BTLLAABY
W% (www.programmingpearls.com) FHBIXEERF, KEFESTHLSH THR. #id
AN AF R ARES, P EHRA S HAARRE . BARERFRTUMNN L
TR+ B, FR AR — 5 R R A A R B R A

AEMBEFERTEERABRAR: GEEE. BONZIT. A BRBEBRBE.
EAURAEREPERTEER, BEANTREAREMARAMR. BRI AT
TRHREHEEAOT &,

FPREET—LAEN CHCHER, BAZHREBRARNBERE: X
AUEHBROHREFEEAABENEE. B fori=[0,n) i M 0ERH -1, X
FRIER for R P, EAAKSRAFARMER (KEFEEARE), MEAHES
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RSFHLDHETHALN. F1IENETENFAMENAL. #HYPAHEZASE
BHRBEITHES, BRT-ARAZE. BEHYTABNFOLIE: ALSE
GHEEGRAR-MAAGF, FARTREERPEFULA,

FRoEXARTZANM, BRATEELAER DT RIARER TGRS, #
3L T AR M AR P TR RMAEA.

FATRHBAREANRE EARBE-H L LN, £F 0%, & 11 £URE
4FF, SEMNALRELR (REEHRSE) R4, RERARFIH 2. &
5 FOHAFAFTEANALTEALRYRDP AR LWELA Y. ENEABFEL
ERMENRLK, RAMEHFREERE, AKX ELBE,
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BERRH MR ERA R, “RENARACHRTHF? 7 ERN AR RESE
A REEFRKA - KRR L8, REG AR - RHEBBEFONE. BEEAR
EXAREYE?

1.1 —RREBHRXE

REMERREOSTHRRANOHE., REEHEBANAT - TOAERE LR
AHEF (Merge Sort) ZH, BEUBLHT —THEEREER, EXHFEHLAHR
B TR LBEXLNERERBRRZIE, TARE—PHED. BRREMHEART
RITREDETNEBHFEF. ZHEFAFRAF 021 BE, 200 TRFRE; &
FHERTRRXERDRLEREFR A B HHE,

RERCEMARTHENEE, BROANRRIBEIE TR RE. RAT2ZHHE D
THR, RYRERAMEEER.

LG EREBEEECHHFRE? I 4R ER BRI TR

REFEBE-ANRERETHETHSF, HETHEATHBKHRA, RFREHEET
HHFER.

BEAFHNAERERNL? XHEPFEDAR? FPERKBENL ?

ZXHAEESL 10000000 MR, BEEREE 1 THESY,

BT, BOXAFLPIE, G AEBEBRBERBEREFE? S 478
BT E BT HEFW 7

RENSAERE MB HLEME BREZBFDREBRTENKERE DN —54.
RELHFELERTHRET IMBHZEREE.
 BREHFRER BN A G 5

B RRER - THEEY, FHABFHMKXBRE, EIMEETLRGHH
_.ar_n
B, AERAAERNT. £XE, LESRAI LRSS 7N EASE4E
Bio BITREEHRKS 800 MAERATRRN (R XES——LKEREE). LHEN4A
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REFSHEEEASEARNGER, ARAREESH,. RITHEHFSE (FNFEIL
Mo, CESERITESUERNEFEPAE). AP anmaat, $%,

BEREERV—NMIMIREAE (comner) FAEX—REBE, BEBTH
FHESRERLEREESE, AALSE—IMEBRIR (HARALENRT), 3#
AR~-SHBHARAU LER-MER. FHNAEE-IMREKEEHE, XAUAE
WHRBITHFOE. SERAEANEEXTHERR. E5RERITENTNLIE
B, APARSEFIANEERAREI —W. EXRERZH, AP FEHE
#i%. ALBFREARAK, BEEXEITHAL 10 B4,

1.2 FERIIOERR

MTFBRFRKG, RERREFELRELH: “OITRTHREXHET? " EEFE
RENMVELZE, URNFHRLBUFEHOERLTERSH:

BA:

FRARR~AXM, EX2EF oM EEY, FPEBRTENT 2, KE n=107,
MRBARFE—MERHAT HR, WP E—DRADER. XBB 5T
BAAKEK,

B

UHRFEAR L2 HR ORI,

HE:

E% (KD RE IMB MW HEH; BRTHMETAERXE. BHHRES
RARLa%: 1084 _RBEEENETHA.

AL A B E—TFX A RERAE Y. RERSLERER — SHARN
e ?

1.3 BEit

BMAL, ZBRTEHEENETHANSHEFAIERS, BRANERTTH
B, URBHRITHEHFENX -G, TR0 E sk 200 TRERD T L+
7, ARNEREORTEEERT. EARNRABELENS EERBERETEER
i
ROTRRATREZEMABT R FREOSE AL, DERSISRERE
THFHE, MARMREBEATHE MR DAEERH 143000 MET, TEMER
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BN SERRR 32 MBEHRIE, BRI TUE IMB ZEHFMH 250000 5.
B, RIVSHEA—AERALEDEE 40 M BENER. EE8—- EEPEE 0 T
249999 Z MM ERIGEBAEY, H (£E£) ¥ 250000 MERHTHE, RE#kh
M5 SWH P, B AEIERN 250000 Bl 499999 2 M MBHEITHF, KitEE,
EEE 40 MEE, SHEHF 9750000 B 9999999 2 RASEH . tREHF (Quicksort) £
EEPHSER, ERFE20MTAB (RNBAB L EPEIR—A). ALBNMNEF
R 132 REAENTER, FHZEFLE - A ABERSEE, PRNALEL
EHTMERTHRTE. BRAENE, ¥ TTHAZIEF, RIS T RREM M
A 40 AR
AHEFEFABAT—RE LY, RAEELEXHHNRB TETESE (B8
LTHEXHEHITEREREGENRE), 2RBEHTERTREENBE.

-
Tt
?G_/
<t <
1. 1
BATH Y | it

4O MEEMAEAER TR, FESRERMA T8, BREFT R4
FIEARLE,

40. 1
®ALH RERF—» g3 i

RITRER AR FERREAR. BATREA TR SRS H RS, ©
S ST — UHRPE, 3 ELFAE P o S0t

: L=
AT MEHF TP

SERBAXHRRREERAR A THN EERATE, RNFRXaH, &
HEZABRAGABRNREUUEEL —F AN FRERRRE KA NG T TH L0
o EWRE A CHERER - BASEN T,
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1.4 SHNE

BMEBMHARMARE, FAL, SEMABRERL CIINRFIAERE
MAERATH T . BATTUER 4 20 IR RERT—MARBANT 20 IR ER
4, P, BAITUEES(,2,3,5,8, BIERETEXMEREP:

0111010601 000061000000
REWRIEFNEMIBEN 1, HHALMHLLHEEHERN 0,

ERLAED, BOBERN T M RBBFRRT AP TTIRRE. RITEE
A—ARE-THARMFRERFELM, TEERRT, YHOYEEK | fFR s
B, i AMAITH (BA D. (BFRERE 200 FAAFREM, AES FAFRT
FERMEE IMB ERNFEAN S, XHEREEHTXAIMEE GEREEHR N
BHIRKERL) PH=AR#%: SANEEAMEN—%, FEEFESEERE. ©
HERFHEL AN BE LSS — 0 R HKEE.

B TR XATPEREGNMNBERBENSE, ROTUEES ZREFNTES L
SAMERNE. BT BRXARENL. BERSMELATE. F - ANERECH
PRGBS, HTFHEMNMG, BYZES. FEANBHESML, MEEME
I, REHANKER, ATRCHEFMRHIH. IR o BREPAMKE (EEH
& 100000000, XF2FF AT LA D08 FROR

/+ phase 1: initialize set to empty «/
for i = [0, n)
bit[i] = 0
/+ phase 2: insert present elements into the set /
for each 1 in the input file
bit[i]l =1
/* phase 3: write sorted output «/
for i = [0, n) ’
if bit[i] = 1
write i on the output file

(BEEB—TFTHEPHERE, fori=[0, VTR i M 0 B n-1HFEER.)
NTEEFARE, AFAFMRMKAECL2E8T. EdiCgmEis s —sgn
AWBIANY, XEERE 2, SR 7HETHR,

1.5 RN

—MEFRERETARFRT FTREMAE. EXG— 2K, RIOEBE
AEHEE, FRAVERRSR. X, KBFFHTRRLHTRE, #THE



E1% FE 7

MEERER. XEETREDTRIBESENRERETRGEREIE, EREARE
MEEFRE, ZEFNETEEEE R, SUESISIFEESETE 20, &
ERFREERBRMASEARBFENR NS 5, KAR 109, ERIGE TS84 E
FEXNITNRAGE, ZERFHRITRZMLLTETH,

ERRFAFPRANTURN, FEHEFASHE—HIE: FHLH TS
AN AUHRERRMEREE. AEBT, BLSEHNERTRI, EHTRABL
K. @R ENETREEDT —ME%. Chunk Yeager §F (B—A4 KT EEE
EEMA) R M. BOMERE. BTEP. FEUHT SHOFLRSES
M RAZL. ARG TRERE. R, DEBRIIEHE LY %S,
RFNRESHEETERH. 2ARTRIEHEBHEN, F5ET FEHHSEEE.

BEAEE, AENEXESXGEREN 90%EH . iEARXNE, BERHIR
ATREFBREE—MEF. WRRRS THLMTE, W8 10, 1/ 2 REEEYT
MRE: ESFRANBEZN, BFERE-FTREHE.

WEBELH. WREEMRETERETOHE (dense set), H— P TEEH M
=%, BERBHYERRTERLR. DEREERBEN FNMELELETELT
SEGEE), HTURBAERETORENRERS FRAAEARNKE). BELAE
b8,

FHAE (Multiple-Pass) Fif. ZEHYAFEMGARKBENEE, S— K[
RAEE—F. EE 13T, REOBAT—AAE 0 TUNESE, HE s B R FF
B ABEE.

HERIEHL HRE, —E2FTRE. 5XHARZANENEETRAER.
BRI EE A E S 0BT ETE SR, fl, RIS BERPHBRNE ST
THFNEANAE, DELEEE, TR, REMNBETHEL R, RAOBRETE
IR 8 Esk > S AT () i BB 8 0 42 MR K Mgd T B 038 70T 1 25 4]
MELFHEHRARSERABR: 5 A B MR WD Bk I B B R b T
HFRRREEEFPRARLERA D, BT LUR S LA I 1528 0B (74 ET
REVGER BRRREEBREN, 40 05 N AR5 458 2% 5 h e

FE8785f. B FNH S BT Antoine de Saint-Exupéry if: “#itHgE
RERFRBRREEERDENH2 KA, mEMAREENPRER ALK ELH

1Rﬁ(mm&n#ﬂ?%ﬁ%ﬁ%lﬁﬂﬁaﬁmﬁEﬁﬁHﬁﬂ&ﬁ%ﬁﬁﬁﬁﬁmﬂlmﬂﬁﬂﬁﬁﬁﬁm
Mﬁﬁ%ﬁﬁ¢ﬁiﬂﬁﬁiﬁoﬂﬁmﬁ,Eﬁﬁ#ﬁ%ﬁﬁmaEH&!&EHHW*HEﬁﬁEEN,&Etﬁ:

ﬁ$§$ﬁﬁmltﬁ%ﬂuﬁﬂ%ﬁ$ﬁEﬁﬁ#IlMﬂ—ﬁﬁﬁ,EEEMH&ﬁKEA*ﬂ%%WH&.&m
HHEER .
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EF AF NG RX MR ONR MG, SERETRE MEETEXEEN
., £4, @ONFHE, BENEPHOEENER L.
EF @I AFTRTHES 124 WHFARBRRITLR.

1.6 (o)

ABEEERAE S ENRTRRE,

L MEAFARR, BRONATH—MES (GESTUFRERETRAEFES)
KETHAE?

2. R MM AMERER LR RE (W “5" BH. “B" Z8UE ‘B’
aH)?

3BATHYRR ABREORER, GRTENRTLLERGHRE, BEE
AP ERARFFHUREETHR,; SEAHFREOE 1 TR FSRMLE, X
FEFEMAT? BiE 0 BT 10000000, 3 AMACHEBREE 1000000 48,

4 WRENEHRBT FE 3 GREHNER KM F o HEAES BRI,
BE RN TERR M A FEE . X MORNEIEES TE MK AR 1 i 5
BATHE, EEAREEHRATFHBTHE. FEATHER - E kA BXY
X, BRQEEHARME 0, FHE D o-1 2B HIRE, KR ERILE?
EAREBH —MEERKNER.

5. EFREMT IMB HZERANE, BRRNIBMGSHAEE 1.25M, fTulHE
BSMYZE, B—RABREH. NE IMBR—PERNIRE, REBEEAHR?
FHEEFRRENETERRED?

6. MREEFAERAEIMERZLRELB 10K, AARE- 1 BET LAY
A—RK, REBRFRAARNBUR? HREOBRTEDMED— T RERBRE?

7. R Weil T ABRBFE LA K. ¥, CREFDANELERLSEE LN,
MRF—-BPHRER, RRENAHRR? EBHEAT, 0T LR TEY
URAERRYE? AT 0. KTFRETF n HEREHAHHE? WEHAFE
¥, MEAH? BRNZEALBREHER? BAETEA LA 4800 H 0%
? FHA - FUREEFHERDIERE, SENIBHRUREBEITRANER
IS Ah

§. BFREAMKAEE XENFEERRESHXEHE 00, 2R IRALER
800, 877 DR 888, FHEAR K. R/ IMB 20, KA LHFHE0EH2m,
HUMATER - MR SBESUAFLHEREER, ATRELEN 2R ERETAN
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LREE L

9. HEZNZEFRHERESHNRMFERH—MERE, MHEETHEXGTEE
MARERRE., EAR-TUAEIEMEFZIANMEE, UEEERVIAXRNE
HREEFHWGBER 0. BOAENZFEARERTHBLERE, UERE HEREE
MO e f [R), R PRI R B/ L I BG4 8 1), ER R it 1 B A ]
RADVRLHEE, FURBESHRREE, SALRER, TARBLEHHN
WRTERFER.

10 AREAERBAONAHALN, FHEAUZPESRETITL, FiITHS
LRZREFTREET. BIENEEFETHEEZF G SHENTIRITRE (X 4
EHCHSHEFELEBETR—E). FUNTARBENEEE, UELTEIEAN
FRRITRE?

11 £ 20 2 80 FALRH, BRABELF (Lockheed) i) TRITAIERFEH A
BEAEEMNENEZEMARRIEMNRRER T F R EHBB B (CAD) E4E
BB XA (Santa Cruz) ks, REREZAMERRE 5 5E, KELERE
BEERA—/PRME AHFRAEEUR UBENER), BXEELR 100 ETHHRA.
FRE - TEMERER TR, FHEFELRNRE. :

2. BARARBERINBRERERAERBHASHEDHERTRGLENE
B, H-URETHBNHRER, TERTHETORAZE, £EEMBNASA)
EFF & — BB R AR SR A B AR X U4 I, 9 0B (T 8 v (R RE 1) il G 2

1.7 HMEE

RIRAMEIREFXRERRAE T SEFHEEXNEASE. ERA%EXEL
®fE%, WSEF Michael Jackson FiE M (Software Requirements & Specifications)
(Addison-Wesley T 1995 & R . S P E = BRI, 35 B0 — &/ EyTED,

EXBHHBORAMSH, BEFANIENEFA—EEEA LN, Bopgos
L FABERRBER—MEROE, FOETERESEE. BRTHEL L mE
B, MR- NERRNEE, IERNBEEEMYAET . James L. Adams Fi %
%) €Conceptual Blockbusting) (=K C 1 Perseus T 1986 2 1K ) 3T Tix Pl F,
BHEEATUHE -l RSB ENAAGENER. RECTRERERRNES
HEN, MREFLREHRNESTHENE. Adms HEAHREEE LN “ 5B 5
BRAECHRARRERREREMOERRE", HE 10, 118 12 SRRTHERRE,



S8 WA Hik

FREENFEETENEFRAERERAHN. AXZIBERRAEREEAEE
ERGEFNDRURBAFRHENER., ERANETFRIBEARRAEE LREN
BeMANRERAFLEEZNRR, EAURDLTHENE, MWAMRTHTHE.

HENFLRERAMBE—HEEXR ¥ THEERRINNGRERACEERER
PIEM . £ST « MEBGHHEM (Ahallnsight (R ! RAL—3)) (BRABKHZAHHEL
HRAREREH) — 89, R THR-BEOMA: “BFHR¥ER BRI LRk
ARREE, FHARTREABR . SREREFEA—HNE RFHEL 2
BB A R B R A TR A LNER ) . EABETAR . SRHTUR
HEEARRENEFARTRERHED,

21 =Z7T0E

I—BER, ARFER=AREETRIT, ERENEZ 2 AE B XS E,

A BR-IEF 2MBRONMF LA, w2 REAF 02 XENES, HE
BRAK RN, BER MO TEESN 32 (B8R (BLHHF—MRE, 4
fra?) ERRSEFNRRT, REmEBRxA 88?2 R ReT U & T4 58I
MXHETHEFARE LAY, REWARRIA FEBR?
- B A ATRN BB LER i E. fi, B es, =3, B
A R & abedefgh fE¥ 2 f5 4205 & defghabe. B RRIDEA —NEF o MR P
Bor n BENATSE AL . RT URAER L 2N AIFE, TER Y o B LB I iR
Rhgs e BiG?

C. R~ ARFE RN, BREFTERRAFL, FlI, FEH“pots”, “stop” “tops”
MEZFRRE R~ MANEANFRERFNTHEN, FLXEaHE 2 RgRER,

2.2 TCHAAENZHEBE
HOEME 1B 100 2 AHEIER, KEBERBA. 507 KAT. 757 AKT.
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UG RN KM, HEEHRFENRA S E. nRRFBARERYE 1 Mo/,
WARTREFER logyn K. ME n £ 1000, F10KRTT, WHn £ 1000000, FH4
RESFER 20 X,

APERT —HEAXZHERNBENHEAR: Z48RE. BNRVIEEX -—HEE
—~AMAENTBHZN, FUREEFRNENEAELEMENTY. RFTEELE L
AEEMENES. S BRETESRNLHTEHETEACEN AR B Z g, B
FAURERTRIENS, BARMNAELWREAFSLHTT REN. SRR
RMETEERMAS, REEHETREN, WELEHR.

ERED, ZHEREFANNAREAEFRATEREATE. WREFEER
FL kR 50, MAHERBTUTEHRN.,

26526131131(32]38|38(41(43|46]50(53 81591197
f 3 4T

“HERERFEERE LR, XCEENFENKEET. BIEEE 4 S
RN EREFHAHE,

RERF o M RBEMRDRTERKE, MTERTHEHFT 02 KL, T4
BRNERRBRADLEDL log n K. REREMELTLSHEMRAMEE, THXE
BYEMEAMER (Communications of ACM) B “TWARERL” BRI, HBAKRMM,

BNA—ARE, CA-KRENAPRITARER, —F8 K8 1004,
MEREHER, BEFLHEHCPUNEELA 03 £8, RERBEINK
iR, AMAAAEAMEREATEM, REEABERIRA oK,
SREMHERT.

RERSEMMAAT BRI SRR NRE. BF R —FE05 ] 6 58 580000 s 5
BESGH. MPEREFHRERT . WREBFEBAET, FANERTHEARER
THOBRESET LR M.

HEFX A BRMGEHRBEUREERHTRETEHR. Roy Weil fEFHE—4
BE KLY 1000 TRBAIHHAR 7EHA, X 1000 FEEE - BMHGT, T2
MR, RMIFBE-HEY; REELETEF -84, #EI - ER2HENER
RETRH, FAEERRILAHONE. LOHEERARNRBET KRR D
BIFLTABHTNERZIANEE, EENKBRERAST, RBERT—#. Wei
REFLBITERHRERE “TX HIE?
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FTEE “HRE8)" ZINBTURRAE A T. SAR—PMRFEXE GEER
— PR AR, REMATUMIELR, BALABER CHBEERAE). ELH
ZEAET A0LANRFRENRE 2 R BITEER M EXHPHATFEN 2R
o (HAH—3F 22 MR 4294967206 A XEEMEY, FUELL2HR -4 HE). nF
AERENEE, AMBTUERAE 1 EENABLBEZAR, B 536870912 1 § L F Y
HESE-MIE, BRTRAEEEANEY. 6, AEERD. WERELEENN
FHURETERBGELH, RIZDMERIRRMERE? A THE 488K, &
BFEEE. RENEFITENRREUERERFE, UHEBE RS T
WIS, HA10 LB AR

EMNEGERA - ELEE-MAREENBYRFFIERNEE, LFERNEGER
BERARENXARERZLE. XBETRITABL ST HEFAEM S
AKREMNE VR LTREZELASREHATENEN— %, BALSRENE -4
BRETR, FURIM—-FREANCEASERARAE. SUREMNASELH_S8#
HENNABIER: ETHERLNELHILEREE T, % Bd Reingold B
WA AT B R,

“AERERETENTRA MR CERERATN - SEERD. REEEE
AR BEESEATAERTARE -2 HRR; YEMF B Y = 4%,
ER NI PRNEFRAEHNER A TRETIY, RENEZTE-QNHERERN
WARZEES, EREAMRR “BHL” —48R. ZABENEOHEETLERY
BEMULRBFRAR (BF-FRKBTEN, GLEBFERNELE, DRIHES
AR? Do NZEFATFHRE-IETUEY, THENBEASEENELA -4 ERE
e, IRRARFREMET - Hém g

2.3 RiENAHE

“RHERR - IFRABNBRTR, RIREREFN— RTETRIS R
g, AEBH~MRH o M URONE x AR i MIE, BRLES o R, #
HRAFENLTFHHOBSER. BMAELSBTFEASGMERE, TEEEETH
B TR AR FEEE. EEENR, HHS TR AR KN R
LRft AR RBRLARB A FHEATAGE, REEEREFLHBENEL.
EFEZRNRARFT, HERERNARERREEY,

AATRSBLTHKGT BRI AE: FEH x TR | AT EEHI
HYAT, BEERTH oA TEER i MIE, REBEN i A TEAGH AT
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HE x FREEMCE. AMEIPTREHT i MHANSE, XEEERRATAT.
mER—PMARFTET, RIMTTUEX - RERHE x ALRE— M (HRLESn
RREEBD: BRI AR &, BEX KRN,

EEHBRMBETRAZNMAENE, RERAEFZEEMEL 5, §4%00
TERELYNRHEFE: 58 <01 IEMNER th, REE <[5 x[0]F. x[2i
BE (], MRRE OF x PRHTE FAREX n BUE), BERATEEIM x[0] 35
AF, FLERHRITEN c PRETE, REAXTIE. % i3, =12 &, ZHE
MUTHEHNEFEHEINTE.

JREEREEERCER

MREAEARBEHARNLE, BARMNEN x[11FHEB, —BRKAFF £,
BB THANTEN HIk. WE 3 ERFBXMBEERREE, FE5 0!

ARNHFER IR BN FAEE: BERE x SFEREBHE b HEA T4
Bhrkoa, BRaRXx Wi ATH. BillatibE. BoHHB b A b, # b, I
KEMa QKA. THaMb, #abb BRA bba. FHFEN 2 OECHRARS
T BTEATRATAT LUR R 135 86 b MBI T . ety 85N 1 800 B3 1 0 —
B9, BTARATUBANS RRTRR. REZMEETUEH M ERRBHER (&
RIWRT Gries F Mills MBMAMRF ), HRUSLEERGEAN, TEERAN
B, LWREFEFERONE,

EREL W " R, ZAEELRULRER: RNEEIANEE kR
TR b EBRKA ba B, BRNEHRERNAFERAPL EEE RS TEDRE,
RAVEM ab Pl # B a8 2, EHE DB aY, REEHFREA a'h' 18 F(ab"y,
Lhr £ R ba. XREB T FEEEREEMNMARE, BRERT abedefgh [ A Ed: =
PHRERER.

reverse(0, i-1) /% chadefgh «/
reverse(i, n-1) /* cbahgfed »/
reverse(0, n-1) /% defghabc +/

Doug Mcllroy %1 7 — MR % 10 M TENMA R L S MrBEOFRER T,
RRELMERAD, EFAEAFELE, WFANEGE.

G BN AN EBRER, FHRR A GRS, 84 /A% . Brian
Kernighan #1 P. J. Plauger % X 1981 5/ (Software Tools in Pascal) o IF £ 1 EBA
BEXKREBRTEHLTH. Kernighan ARSI WITHRBABNETENT,
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TR F e R ME S . BT RRAKBALFEL bug. REABLHELL
XALERETBATHEN, SEBVBHKBAXTENLA%HE%. Ken Thompson
T 19 FRET HERNEENAG, EARUNEER R, FRTHARERIT.

== e
=] =T IXET N\

BREF HYET CER 1.3 113

24 1B HE

BELRMNZREE C. AE—ARFRAAR (BMGAT - 8FE, THERA
PME) BRNBARGFEREMAL. HBILAAE0E RRERNBFIEA W E. 8-
METHARL: ZRRFREFHFEANASHAIRIALDESNER. $-/8
BAERREY: BaL, EREREAME—— A 4IE deposit”. “dopiest”. “posited”
PAR “topside” RABAFMADG? NRXEEGMHERDERE, WE 6 HART =M
HERETHRLE .

BT ABRFERRTE, AARSERARE, FEREER. TfaniE,
ARESBOAKBEN AT XN LZROFEESR, BAERrERERKY. 27
“cholecystoduodenostomy” GX7ERHA MA £ “duodenocholecystostomy” #2547 )
AE MABAE, FERRERE 21~1124x102, HERESSRELNEER 1 &
PRAENTRE, XUFEER LIXICBHIE. 28N “ s BETLAZ—-HE"
(EZH 71 %) HRAN LIXICPRTE. £ARBLBHFRAMMTEER
KB LEDPEET —MEF-—AEBRBARD, KAF 230000 )87, FANF—K
MG AR ES U REE BN, BN RERERREE.

230000 /837 X 230000 3K HE B/ — 4 Bid] X 1 B/ — B H 8=52900 X 108 4% §5=52900
B~14.7 N0
i B4R 1 7 e 8 S bR G SR By B 5 g 2

T W REBTHARFNGMRARHETEL, SREE— B RE PR 83
SREMFMNEL, REEAAHRAZZ0ATRRE—&., KRS ER0BAE i E
RRAIWDTRE: RS, REAAHASLNYA. €852 iEs

=%
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BEE—TREMHE.

WFE—A W, ROTEEHFNER LRSS B BT LR P K E R,
“deposit” MZEZHE “deiopst”, “deiopst” H & “dopiest” LI & %L H ML E H 1AM
B, hBRE-AAE, RNTUEBENHEL2EFZEA 2. BRKELHE X
EAMHEMEERRE R Tom Cargill FBAEE: AXEHF (FKFES)), REH
BHEHF (FEEED). F28TWHAT ZEE—HEH,

2.5 RN

#F. HFRRENHEREERCHFNEL, SRTEIREREN 54,
BAED D —AEF (ZFEREASABARBNER) HEE&M4. BETMAXA W
B, SFEREAAR: RNATHFHEEHASHTE (EXHERATRES) ¥
A&, PEELANALER —BFRRGE: NHAFNNTEERTHER, XhE
MRARZ W ERRET M HERER. A B LR LB HHNE, R
FRBRRERETHES, SRR YR~ CKE 8, FaEalEFrs
XHPHEE. RITEE I EIRLREHAHFZMEE.

ZAEH LCHFRTERREA TRNBEIEE R, TUE L MBS R,
KM IR ARV AREWN, FAELARMAEHTHR. BMIREETH
FRENEBAEHERE HUNNESE.

FE FRRREXTEIEN, EX—ABLRBREEBN, IREPHE—
RBRERFANER, MHLMEMEE, SEANHEASZEBETHFTLERRALE
E-rE8 ROEENELHF AT ERTFREAREN AL H (FL
“mississippi” M LR “idmlp2sd”, WREH | BFRAED “idmp2sd™), BEE
HRE-TRE 26N EEHBALRREN T FERRBOF L 54 0 b
ERERERARERBTRIBANTEURMN T RIIFBLIFERLIE R HERX
A—FMEFAE HRERH Soundex #RINE,

£ ¥ FEMNLER
Smith 8330
Smythe 3330
Schultz 8243
Shultz §432

1 REFRHECHEAZERIHERT, FREHEMED o REME 20 142 60 #18FH.
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Knuth ZEABEFZ W) (Sorting and Searching) —BHIH 6 EA AT HEMNE.

HEEX. BRNES 1 EP2HRY, dGEIBEPREA P EEEBAARREN
— N ELAES. AENFEARRABE LT TSR RIOEEAT 4 RERE R
ZEERE? B -FEHHEAT, R NRESLSE - ENEAZE, HRED
BEEE.

HEERENEA, RBENERFRSE A, AISFEHESLE, SHIBRN
W, TARTHBECHE—BBEMRRB. SRXDASTEE D008 BT
WIOHRE. BRAFNBEARET XM EYRGEMARE. AW HRSHEEER RN
L O R 4 ) e R A ST B AR T B

2.6 (AR

L BRE—THIG TR FEE XA WE. oR2R48 T 8RR,
IR S R BRIX A FIRIWE ? 7EEI B A W2 BT, 0 R0 AT BU7E Seint ] F0 28 fa) b B — F iz
W, ERXEHE? -

2. %% — T 4300000000 4 32 {7 SRR AR SO, HEKRDATURE -4
DHRT HRRB

3 BMARTHRMAENREESE, CNHFERABRE, FEHTH YRR .
R i Mo MBAAABREALTAERFE N

4 HEBERY, REZMERAEIBEONSSH o KEF, HRAEES
MEREREXEFENFE: CHEARRRATENRRRE K, THEEED
ERK. HEXRFERHLE LAR - FREZE, HRENWES: RREFEATH
2 SR A 1] A

5. MEBREREHEFE ab FEH ba; BRDWARME abe 58 cha B? (X
THEAERT WML RIFBEATRNTE.)

6. £ 20 L T0FEREH, MALREHET - “APRENUIEEHR B,
VR TN SEH B EERA A B EE e,

? 3
ABC | | DEF

1

4 5 &
CHI KL

MO
7 B 9
PRS [ | TUV § | Wy

0

OPER '
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EHRREGE WA F Mike Lesk 0 EH, REFHET “LESK*M*” (HHl “5375*6*"), &
GENSHEAENSHE. X—RENEHLTL. X -RE4E—1 a8, TREFRANA
FA AT HRAMRARE: XHHURE Lesk RAEPE AN, EL2BRAPRAELN
FR. §& ~MRWATXH, WX EIEE, Rl ey < #iRmee”
WE? ({8 Lesk EIXH K IEW LA AR, ERMHRLERTENE 0.2%.) K
MK e X —2FHARE, RERATMELELZZHESZ - IHRER?

7. 7 20 4 60 EALEW, Vie Vyssotsky HIEAMBERF R —EXE, ZEFAFEY
BN EHTERT LY 4000X4000 £ (B—4idRBHEARAMER, HAF/LH4F
THRMENRAFRRYT —MRFTREFTELR 504D HIE TR A | Vyssotsky
R T fr] Y53 4T B () o5 b B S /N RO UE 2

8 [J. Ullmen}$s € ~ M RAFE n M AENTHE. —NERtUR—IBH k, FHAF
WREMBE ZLERERGHFE—RE LM LENTE KDPETENRNEL DG
H to

9. WIFERN —4ERMART ERE AR B2 60—, 28504
mEREY, BERTEDRZSERA RN RHTHEE N REE T H0 2

10. £ RFHARMBGEDE - BOERFOF—K, ZREBEMRE A%
BT RANAR XUFRAFHIZSARBLE T LMV ZE, BEMEEERE 150
MHER. ATEBH, BREREHT “BiE 155 L FEX” HER LREAH
I ?

2.7 #MEDE
RIS THRTIIAEEFHMEH.

28 ARMIIEE [AEE]’

RERMEMARFAARZRAN Bl 48, P BFnmLI4tse
FABRFMNBALS. B ARFHAARTES, BARFEHCE LM AT
HE, MEAEFUEA-ARLARTHEARAKEIA T, FERCAE
AA IR KR R TR E RN

: EREEET. REMB-BARBEAY, HNEABLEXHFL. REENTRYENERSDS, AENG
BTHHNY LER. R, CNHRES—ROEE. $HiEn “HAHH"
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pans anps pans a1ps pans

pots opst pots a:;ps sm:.p pans snap
P g [ PO, |, OMOP #E > opt
snap anps snap opst pots pots stop ops
stop apst stop opst stop

tops opst tops opst tops

ZRUAET=ARAHER.

T CEFH sign BFHRERFANKEAEL 100 M8, #FERMAHRLE
SYRARAR. (A, REA-THOMAASTRAHE, ¥AGFETHB Y NEE
&)

int charcomp(char #x, char =y) { return +x - #y; }

#define WORDMAX 100
int main(void)
{ char word[WORDMAX], sig[WORDMAX];
while (scanf("%s", word) |= EOF) {
strepy(sig, word);
gsort(sig, strien(sig), sizeof(char), charcomp);
printf("%s %s\n", sig, word);

return ;
1

while #E3 — T — 4 F R B EE word b, HERICHARKN Hik. stropy EHABHWA
3] 5 12 87 sig b, BE AN F C 38 5 AR v FE P ) qsort 5 300 2 T A9 2 R AT HEFR ( gsort
REHSHRGHFHEA . BUEE S M EFANE T U R LR B RN R B LR,
EXRERUBBTANER). BE, printf ERRAMBE L. RiAASHRT,

ER ot BERFBATHAS LM AT HEELE —E; squash BREH TG MR
MTH

int main{void)
{  char word[WORDMAX], sig[WORDMAX], oldsig[WORDMAX];
int linenum = Q;
strepy(oldsig, "");
while (scanf("%s ¥s", sig, word) != EOF) {
if (stremp(oldsig, sig) != 0 & linenum > 0)
printf("\n");
strcpy(oldsig, sig);
Tinenum++;
printf("%s ", word);
}
printf("\n");
return 0;
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KBS THEKHSE A printf BAKTEE; HTFE-IMEAT, EFERGNE_NE
B —428. ifE0HNEL 2 BNEL. Bisig 5 oldsig (C4AE) REKE, M
BT (HEZURARXETPNE —FER). BE P printf BB B —MBAT
.

FHEARBA AR TXREANBEFZE, RUBATENGSHE— /T
ANE.

sign <dictionary | sort | squash »gramlist

G S WA dictionary 48 BIFE/F sign o, HEH sign MR HEAL sont B, REE
i sort K% i f54 squash, BJEH squash BIBIL BN X gamlist F. BEFERFT 18
B sign T 48 sot 7 11 8, squash T 3%,

RACSE 230000 MBEFNE L LETRER, BRZAARETESREN-s B-od
. TRt 8h B iRk,

subessential suitableness

canter creant cretan nectar recant tanrec trance
caret carte cater crate creat creta react recta trace
destain instead sainted satined

adroitly dilatory idolatry

Teast setal slate stale steal stela tales

réins resin rinse risen serin siren

constitutionalism misconstitutional



BIE BiRgimir

AEZYEFAREBEHERESHES, MAZEENEFASRRAECEBRE
H—MYREHRRF, ZERELREFAZED. T4, BR, MENKEHEBHM
BERK. BAAN. AMAENESF. RELLITMER, BT LVAS B BPLLT R
R R '

iF (k= 1) ¢D0L++

if (k== 2) 0024+

if Ei.== 500) ¢500++
REEFEFEMERNAFERUERR L, BRALBREMZANEEN | F 500
I8 - A R SO P B R BT . A RFRASNABRET 1000
T. #RAFYBFRAS LBARAY, URVAA-AFRANEEEN-—1RF
500 M EMPA——FMAE 500 MHRMER, BLEH-MRHFREREEFE LKA
MEFRTURRZES.

Wik, AEHRENS CHA: SENEENEREMNETERF. AEHRT EHD
FIfERF, BdEASNHAREE, FRESENRNE (MAELH).

31 REER

BITBERANT I EFEBET R -HEXFHFLTATHRTREHE . ¥
TR ERW T ROR

Total US Perm Temp Male Female
Cit{ visa Visa

African American 1289 1239 17 Z 684 593
Mexican American 675 577 80 11 448 219
Native American 198 182 5 3 132 64
Spanish Surname 411 223 152 20 224 179
Asian American 519 312 152 41 247 270
Caucasian 16272 15663 355 33 9367 6836
Other 225 123 78 19 129 92

Totals 19589 18319 839 129 11231 8253
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NFG—IHENS, BEHEESCHEEZAERB TR, HAFRARS
FERLRE. THEMREFNSL, REFTHE TTUREIT, BRERT 6 3,
FRBHAFRAHBHER, NEEAED. TLFREED, F255, ZF84H
MER=ARUKAERE: HPRANESERTHEMCINER, B—-4PREATF
AR NEMLN. EFEEPEXERETNBEGHNE, LNELNLEE N HE
MEENKE. §—HHETH-MERATER. LRDIHEE 0 B THBY 0~7
ZRIBHRFME (F 7 ENR B4, 2B 1 858R (-2 2RHEH), £H?
OFE#E, %%, HI4LHS.

BRFAMREANAMBER T HERBEER: #RRMNIZEFET TN
R, MG EEEATRT —E0BET. BTOMNET 2 EREERM X H R
T BEFRAF 0 MRTANERE—25 FIXT X2 W, TREHZ T, 48
FEST -MERRANBERE, RBREE TS ML T 5510 0 s 45
B.XB—T, BEFLERRSRER.

KEHUREETHER X FERLI A, U TFT- e EERE &, ¥
SRR G GEERERN 3 MR, FHEUR 2547 RERAEN GEEREN
AR, BB RAUREAZ AR MRARTARL? RFGRMER, Xy

EAUBER,
RENEREERYERSAN e

———
1 1 1] | ]

= v o — e = o — = ]
¥ 1 1 ] | 3

P I L L
[ R R R
heed A L}

]

i dm o = o

[ ] L —d=d
b b

U ERATERRATR: EROBFD, ZHNE (51 SETERER THEBRY
At BYdEn TEBMB/L, ZBFGRT 150 THRAR: S0 fTHFHREE, 304
RTF-ERFEANBY. 0THFEERMNE.

THEEFNRARERFEER NS LEMARER: BMSASTABERA YA
BRENTE. RENKERST—MERE, AIREETEROER, SRNERFR
RERR. BTWRERY. REEE-NETAAER, BEES5ANEFAL, B
MEFEBITHEANERTHNELT.

BRPEFRBTEIE, BANMABFALELREAERR? ER2 —RER
FRHZE 2.5 WHHRMOAH EER0EE: OIS EALEE SN0 S —RREE 1
. BRERFHEBNFBHRT, £ ERENTE: £BFRD L EHITHN
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EET, 4 REGEEF - THRREVRLFEAEERNERR. £5 L7 WhiH
KB James Adams T EEF, A REF RM TERZSHRBHAAE ‘B LOER".

HREXRMWEFRSFERFRAZENER. ERALETEEN, RERE DM
AEEFAET R I EBUOE . EMAGERRA S MEAR, BRE 5 1EA,
HAH 0 THB. KPR MRTLUETRN:

ethnicgroup = entry[0]

campus = entry{l]

1f entry[2] = refused
declinedfethnicgroup, 2]++

else
j=1+ entry[2)
count{campus, ethnicgroup, jl++

if entry[3] == refused
declined[ethnicgroup, 3]++

_ else

j =4+ entry[3]
count{campus, ethnicgroup, jl++

VI HA offset IR 0. 0. 1. 4. 6. 2 )5, B LMHE 6 TIHEBRELER 40
A,
for i = [2, 8]
if entry[i] = refused
decYined[ethnicgroup, i]++
else
J = offset[i] + entry[i]
count[campus, ethnicgroup, jl++

EMABEHEERD T M RERIEERE, LERBEFVENMNALEER.

32 REFHYRE

FRIACERATHENER, UBRIAGPENBYER, RHELNT — T
BT BRI T

Welcome back, Jane!
We hope that you and all the members
- of the Public family are comstantly
reminding your neighbors there
on Maple Street to shop with us,
As usual, we will ship your order to
Ms. Jane Q. Public
600 Maple Street
Your Town, Iowa 12345
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EA—IBRFR, FEEZRRIEDIENAREEST T RRNELFREUT ¥R Y
-

Public|JanetQ|Ms. (600 |Maple Street|Your Town|Iowa| 12345

BRBEFZLAHREBN RO BREECRPHERNEHMN Web RER? B
B RTRIRER THERFHRSER.

read lastname, firstname, init, title, streetnum,
streetname, town, state, zip

print "Welcome back,”, firstname, "!"

print "We hope that you and all the members"”

print “of the", lastname, "family are constantly"

print "reminding your neighbors there"

print "on", streetname, "to shop with us."

print "As usval, we will ship your order to"

print * ", title, firstname, init ".", lastname
print * ", streetnum, streetname '
print " ", town ",", state, zip

X—RKEBRFREA, BRRITE,
FRNHERRRE - MR T TEXENELFEIER (form letter schema) (¥
RBFHERHE (form letter generator):

Welcome back, $1!
We hope that you and all the members
of the $0 family are constantly
reminding your neighbors there
on $5 to shop with us.
As usual, we will ship your order to
$3 31 52. $0
§4 %5
§6, §7 38

RRES RRLRPHB i MR, HOUS0 R, %%, FEMHGERRZHR,
ZRGEHEE TRSFREMAERFE XSS,

read fields from database
loap from start to end of schema
C = next charactar in schema

ifci="'y
printchar ¢
alze
¢ = next character in schema
case ¢ of
'$' printchar '$’

0’ - ’9': printstring field{c]
default: error("bad schema™)
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GRAEBEFPHER T M KO FRRE, £ZH4d, XETHETHFER (Pl
MEAMRAESERITEEZEMMGE; RADT LA E W Slastname BHMTR).

SHENEMNERMAL, REERBTRAGESENHRL, BEBENEHPSE
FRAMUEHRAKRZSE: WRFREFE T, BATUEL RGBSR PREZES, $
CANEMAEASEROER L,

REEINMSTURARURE LA —EH 5300 TR\ COBOL B
FFo GRFORABRT —IMRENHERE, HBBRE - IR%E, [ATEREHR
BFRRARRE . HEHTFR: 120 MIAFE, # 13 TE LA 400 2R T, 300
TRTHEERAREONE: 800 FRATHE; F4 200 TATHEHH. R 4200
THRHABITUER A 2L L HTREHEBEFN— 400 17 HR R,
BRBULREAE. BFURHERAREEFHFLN COBOL RBEL REERK
MIZH2—, FELPERUENES.

33 H4AnF

Fa, BABERM Visual Basic BFNA P T LA G EA RATORETRE, B
ERET -TAEMRATHES, RARPE -IER, BAGAPE N\ EER
ZEEATERE AEHERL ARG HRBN, REA om0 HEKE SLUTEHRRT:

sub menuitem0_click()
menuitemld,checked = 1
manuiteml.checked = 0
menuitem?, checked = 0
menuitem3.checked = 0
menuitemd.checked = 0
menuitemS.checked = 0
menuitemb.checked = 0
menuitem?.checked = 0

item] (RAELAF 24, HALLFHR—#80.

sub menuiteml_click()
menuitemD, checked = 0
menuiteml. checked = 1

item? 2 item?7 R —# K. B2, BEEEHEHE KXY 100 FHRE.

RHCHBFHEELIRE, —FH I ELPRAEFAIR, RETLLRAEN,
SREMEF=A FOENMURUBHRE, RERBEBSHDEN LS, BEFwR
BRHBREEL.
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EME—T, RNIHA AL SACHEEE R 24 5 ¥ uncheckall 19, HALH
% — checked FRFBREHN 0. Z2F, F—1TPRERENS.

sub menuitemd_click()
uncheckall
menuitemd.checked = 1

BRIMGREH 74 KA RL B
FEN &, Visual Basic LR RBTMA, FrURMNTUB T EX —MAFORAHE 8
R RY

sub menuitem_click{int choice)
for 1 = [0, numchoices)
menuitem[i].checked = @
menuitem{choicel.checkad = 1

BERANREIN - NMERAMBEPERBEHE 10017 R T 257, MBS BRE
BAEE AT 44T, BMT - ERENENES, WHRRSER THEHERER
. RREE/LTRE, ZHFERBLETREONE.

HEHE I RAEFABETNEAFIFrE SN RER, FRXEEENETE
AEbrRHEARAE—E: B2 ‘T FERBT AN BB XLEREHE,
BRNE—BE ‘B HAM “TH” AR TRITUTEROEE. =4~ HETH
HEHBMTETER: BEN TE HREBEAEFRE, R ENABEREE
BEE.

AWGH. BeF—FUREFEPHNE—Q, BEEFEAMBPRETF,: fwm,
2004 {95 61 KL 2 3 A 1 H .Kemighan Al Plauger B7 % [1{ Elements of Programming
Sle} — B, ARBUEFBR T 155 TREMER, ZEFEENA M ANS
BXA. RERNXEL MR 26 M ERMOBA, FEESRET -ARF 5714
BEER. B4R BHEREPAREERERHE.

2. WEHEHBREEN B ELEETHNOLEL LK. £5 138
FHRINKBED, HEREBEFUAME “EHHE Cuffix stripping)” F IR H
e BIEERADEE “laugh” HAXFRFAHKRER (“-ing”. “-s”. “-ed”,
EFE). BEFFNX —HELERH TEAEMN (substantial body of rules), 7 1973
FHEE -IMENTAEESHEN, Doug Mcllroy NIRF ZABIES TiX —H M,
B, fRAER 1000 7THIRBRA—A 400 FHEERE ZBF. XEAFRELFEME
M REGHEFN, K& REH 2500 17 FSM A B K 5 B8 010 20%8 T £ . Mellroy
W5, BLHFMESME, REBTUEEAE 1000 THREESZRY BHILE., &
REHCER ~TRUMAMERE, ES0EE 5.
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3.4 WEHIE

fraRME R HEE MENRRES, M FRUERS LT, EiTLE, #
BEENEIRAEERRFNTELYR. —BEFAEREERL FTHARS T RR
BE ME ESRSRCRESWURERENNESEHE K. BNELSTHR
AR &N insert B search FEMLRHBE SR BERENRE. BREBTFRITY
RAMASHER L LB, David Pamas BT EHE, OREFELILEEALR
AEEYAE TN RIFEBRERTEEN T BE AL,

‘HHMBRNHE” XRTT—%. BFRA¥LSTERIF DR REHELNNE,
At AATHE-—HERSREELAEH, HANBPRELSRA Y. #0 Smalltalk
A CHERMET ATRINEREN FHEARD, £8 13 EPRIHAES (et)
F A% AL A e R

35 HIRMREMENBATR

EREREHETE, BFRUBE - MEFEHTENLTS, IRUNTASR
FR(UREMA) BTRERRTUMBEREBHNHER, K PTHHT - MG
ANTHRFIR, CRRZEHN, FR-IRENTHAR. 8- A TAFNEE—%
EUARBUE R EOXRELNHDE. #0 Visual Basic. Tel LR EMAR shell
FESRUETHTEERENEN “KA".

BXE. 20 HE 90 FREH, UMERHLTA Web ik, MM CD-ROM
HBE Web EMSARMET . BRUEDRZBAEARE: FREE. Wk, &
£, LEE, HRIF. ANB, RESETH, CEEBNAR, BEBLERPT ¥
LT AEBR, BRFAREEENHPATHRASLARE. §-/) S8 50T
B, 4K, FERROEE URELER) RERE CD M Web TR, Bt
AEEFZ Web JIMR. RUFRAFPESTERE, MTUREREEIHEUNY.

LH-Ex, FEREETRATNTHROHEZE,

xtitle The C++ Programming Language, Third Edition
%author  Bjarme Stroustrup
¥publisher Addison-Wesley

¥city Reading, Massachusetts
¥year 1997

Visual Basic REUEM 77 B 88 R L 0084 WL L AR SCAET LUER LT R
(B FRE (B BT8R,
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Height 493
Left 0

Multiline False

Name txtSample

Top 0
Visible True
Width 215

GRBMIAREY 36 0.) Pl BEMEZCAERNE, RTUERLFHERTE
EREL%: RERA-IMERKER, #5525 REEASTFRBENYR.

txtSample.Width = 400

ERFATEERT BT ERE AR AR REDE URBROEN,

BTEF. CRANARHMERRRENPRERE, HTIH, RY%ELHE
T=MAEMERF, HPREREN. RENBFERERAET—T, SXEETHY
—MRFRR, EWAT Visval Basic FHAANBY . BARENTLIEHHEER
FREMHAR, (MRAASRBEURREAYAEEFNE BDYABLEAR LA
R, E-FLRURERERAERB R TEEZS.)

HEE, FEEUM, EXHFCRETHILTRT At RBSORAERZE,
—REFRBOE BHNCRMBMAEREIER. AERMLENN, RESRIMA
RERNEREA, URTIHREFGETHEBNEA. EEAHE. 40, b
A—TRANBCERFEARTREES, RAGE LR TN S M
PRIRZAEXEHUHEFERERE.

BfFENEE. BRRPRE (GUD AERBTHLHEMERNIAES, ©
RERANNESERENAHAMREA. SLF ERBEERRA KU T AR #0%
FATH, RERFLAERHRIFERMENT T8 Rk E.

n = 1000000
47 » n « log(n)/log(2)

EAERHAREERN ARG RANA S RIS e R AR, R R EK
UTHFRREERITHS.
(design or architecture) and not building

ERUNRERLBITTRTRBREEN, RETURBA+F8XARIES
(HTML) R#E. X T -BEMPRARE, ETTRERRT T, BRAEIIELY
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MRAGRRARE IHFE.

3.6 RN

REZEDPHAENHERB/LTE, AP RIHEHES, ARSAMRENEES
R—5 W0 THPEFNEHPEREARF. KL HEWEHHIE T ¥ Polya X (How
to Solve It} —HTHRAIRBFNRRIMNS: “HES KL, BREETHELORRE
B MTHRERR XEEREEEME— 2 HERANHE, BUHEES -4 E
MERGERER, RERZEFNAY =23 HHELEmEE.

EERENNATHBENTREN—ATR: BARFERNDBF. HREH
RERBFEEENEN, CEHERSROEH. HWNABEHEMTET %, Fred
Brook £ & (Mythical Man Month) —FHIH 9 % [T S HEHEHT T 9%, ERF
RINERERAMEENEFRRR, KA —& R ENEE,

BERESZERZEGEA NN, BELNERBHAE, Otk EEM»
A RANHE, IRORHNEFO TR, AFELGHRGHE,

TR ERELEENFRERR LA,

HERUEABATHHA Y. CRABRHANEREH—RE —RRR—BTK
HARURBETREHRERER.

HERZFNEH. ARRE-PEROBELAN, ERRENREHERTREY,
HERLRERTR -,

RUAFREABRLR BIAR, BB, ATRE. ¥BE. B35 RRLA
TRERFTHRERNHE TR LYEANTA.

URBELHERF. RAENTBRUABAHMBEHLBREARHRB, XL
EEREAMERNMEFRNR. REAVEYT, BRIEPARE. ARERE2
W, FHEFRERHEREMUZEFNFESOMALELE. RUKBLEHYL
R ESEEH.

3.7 6@

L ABE_RBELRE, REMAMAFESS S AFRG LR, BEKAAR 40%.
R EEAER, LEAFHE. F—REBRRELHTUT 254 if B4, Ah—4
BHMTERTE 1978 EXEBRFBE. LEFF 0.14. 0.15. 0.16. 0.17, 0.18, -



EI8 NESHET i

R R 001, &M HIFE.

if income <= 2200

tax = 0
else if income <= 2700
Tax = .14 = (income - 2200)

else if income <= 3200

tax = 70 + .15 » (income - 2700)
else if income <= 3700

tax = 145 + .16 » (income - 3200)
alse if income <= 4200

tax = 225 + .17 = (income - 3700)

eTse.-.
tax = 53090 + .70 « (income - 102200)

2 Rk ERBEHBHELT —ARFF W TFHR:

8y = €y 8.1 Colp.p e +Chlp ke,

EXBEF ¢y - o BEH. BREAER, BAK 2 vy ae oy 0y o Al my
Bt oa s o HW-MEFEM S0 Br@FRTREFAAERBANEFHLL, F
AEEFERAE?

3. WRE A “banner (FREE)” B¥. MA—AAREEE, BB NFHE4A,
EFHEARBRTRBLEFE.

4 BASGHATHARRNENRE: SERMET, FEIBMNE TFZRBEE
REXABT BECE-RATRTELR: GEXERER, UFREANER~4E
AWHER.

5. KRR E N4 RS F AR N0 R I . T RO A
BT ~BUEY c FRYBANEREFFER:

et-ic al-is-tic s-tic p-tic -lyt-ic ot-ic an-tic n-tic c-tic at-ic h-nic n-ic m-ic I-lic b-lic -clic
l-ic h-ic f-ic d-ic -bic a-i¢ -mac i-ac
P GRS DASEE ERERFHRT: ATRBTEFHEE “ethonic” (N
“h-nic™) F “clinic” (AW -MN, EEBHA “nic”). MBEEFABHE S, £
€ — PR, RBAURNEEREFIER, AR ST TRR B RN 2

6. WHE—1 “RATFHERR", EXEFFERBUIHHREFINE &0
- BERE - EHAIY GXRREREHY CMASH MR, ERT DR
AFMALE, WX-TEFNEHE.

7. —REEREAFAMNEN LGN E L, W20 858 T —FRir ANE R RHE
RAERNE R FRAERAFEAPESURERSARYHRAL. Hit—TFTag—4
BERF O 1y 1020 3050 84 134 210 ), (LS Ak Bl B 4 8 0
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8. [S.C. Johnson] LB R E M T —Fr RN 0 1 BB F Bk

U 124456 |HY
B REE R TRT TS,
3|:}4
s’i|6

HARE—AMEF, XA 5 MEBEFEF—A 16 £ (bit) HEEH., RLERE—
PRESAFNHHA, ENARE) OB i BITFN, W jdheRi4 g1,

3.8 H#MRE

BEAUWERF, HERTEHNEFRAGHEAENKEZE%L. Steve
McConnell Fi & B {Code Complete} B MM T 1993 FE M. HAGERBRERT
XA 860 HEI AL 4 Practical Handbook of Software Construction. % B4 # 3| &
FERTEFAVEE,

REEIE 2ERXTHEN, MEATHEXLRER KA. McConnell M3 i 75 B8R
EREEERERNERAE-ENMAACERENNER U RS E RN RN &
FEE. OB ARABTEEXRTRUFEN, $HNETASHIE.

HWE-MRESERRENRREERL, AR MRS Mg R gm L
MER4ME. RERER (Rapid Development) (MUEKHARAL, 1996 ) Fi {Software
Project Survival Guide} (R, 1998 %) L& 7T —&RK, McComell £ B T B
MR DA ZEM R Z BM AR A5E. CHEFEENEEEE, BERRFLSE
LR BLERZ FHHINELR.



$4E HHEHNER

7E 20 42 60 A0S B, A4 — H A R R AF K ABTEF IE B 4 BOTE PR A DG R
AEMRE, EFERLTEN, BPHARR, RORRLELRAHURITERRANFH
B. R, RERAKLWMEE, FXEFREVANHRERERIRHET L4
HENRA, XEEFHEEARE—MEEFHBRTTRERR “&” £F "H” &
BT —HERMNMN T ENRECE - EARERT .

AEMBEMNETHERTZHELERNATUEHRELPOEFAES EHAE
oA E R TR T RERBEF ARKMN BN KA RE L “WEN
B, REHUREEE, ik QA RERIE) M QT (REME) 4B bug HE”. &
BRBT —ATHEMNTE. EFEETRIAEEAS LA, ROUAERBCEE. #
BHEAWESRE ERBRFH— MBS, KBMESFETH=8PNTE. mBzEX.
FHERITURYESHERE. DRPLELFHRTRBHBHE, FLHBLEROAH
—RRR B CRERT .

4.1 “DBLEVHS

BIfFE TEAFME, EFAEELILIRERANNE. 2EREXT I E
RERDLRBRIRE: —oERk. EANERNEFAEHERCE, RIGHEHR
iF IR 55 R

EF 22 FPRANEGHRRWEEZANET; ROVTERTCHFAHEA x[0.0-1]
EEASBIRTE t. MEHBE, RIIGE 020, HHE x0)<x[1]<zR]<x[3]<$ <
X[n-1]; 25 0=0 B, ZRARFH. ( FIRELE x MATRHRIE —FI: BN TEE.
FRBRTRFNEANREEH. BETHER ) () F: p=-1 K, BEHR(AE
x[0.n-11%, FM 0<tp=<in-1 F# H t=x[p].

CHAERFATEREEPES (BM ERETFHENME) HLRERANTR

P RHEFARYETRER. —FERIEMEXEL. BRGBURKRREEES REH, RS NEH
SIMEERSL, LRAENTRHMESADREAERBARXRN.
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KRz E, BY, XMEERENEA. BEHENTELER c #TIR, 8k
WHEN R NER, EEET LR, ERFEREPRAt MEHEREAREE
t HEEAEER BIE. FEF n M nEHEY, Z0BERKXGEHET logn KILE,

KERBEFRTAR, T LRMRELIRS, RERBNEESET. N8 T.
EAE, BOSZETAERY Y, FEECHRTEAB. FAAE.

RELERBHFETREN M WEAGEL T UBRFG . FAEMNET R /N §H a%
BRIt B e fR BB BENBRT MK, R EN SR T,
LPFREREFRBRENAT N T EREEFHCHNE. B85, ROET=T98K0
i A AR AT AR, TR R R WA SR AT R AETFHS, K48
100 BEFRAD, ERATHER—HBHN: A2 THERREANNEFTHE
BT bug GFEHRE-EWENLER R bug MK EHKE),

RBWE, STH2AMBIN T, RERA 10%KELEFRAGES FRBREH
BAMERF  EHRMNIARE - RIER—EEENA: I 5 £, Knuth 73 (Sorting and
Searching) —HHIE 6.2.1 TTp#RH: REFE N D ERBEFET 1946 EHROLAKT,
HEZE—ITEA g S ERBERFE 1962 E4 dH.

42 WEER

CABRNKXERSETRIMARNEWR XA x[0.0-1]PHEL, Bagd
EExMEMEEST. RIMEAR SR mustbe (range) ERMP t XA, BLE
R range o RAGUFHEHERER LREX A ROBRE R HEFER,

initialize range to 0..n-1
Toop
{ invariant: mustbe(range) }
if range is empty,
break and report that t is not in the array
compute m, the middle of the range
use m as a probe to shrink the range
if t is found during the shrinking process,
break and report its position

AR S ME loop invariant, EVAHFESERRNGBE ., HLBHEREN
EANH S (assertion) ¥HRARERX (invariant), RAES— R BEHRERHNTEALERY
HAEE (te); BRBAUT RN LEBANERER.

RERMERZEFRTHEL, UBRFTHNESAXAARERMLE, RIS
B H) B — MBI R range RRFAE: BRITEERFITH I A (BHUEFTR
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MER REFERE Lo (FI3FPH -4 ERRBARRNENKERTIE—TED.
ZHEN mustbe (Lw) Rn: MR ERATFHREL, SL2E (HER BE x4y
M.

BT —% LIERRTEAN; VA u MORET A E A R IF mustbe (Lu) 2 EMR?
RS, WiZZERE O M n-1: mustbe (On-DRFWRtE x 7, FAEBEDLE x[0.n-1]
, FERBNERF —FHETHEIN. Eit, WEAIERRPF 1R o BH 0
Moo-1 8% 1=0: v=n-1,

T-MEFRERBRERARZN, #HEFHEA m. WP u, WHTEHE
Lu REN ., RER{TEERE-1 FEB ph, FNZRER, B,

ifl>u
p = -1; break

break A1 K1 H AR . THAEDSHEERT S m:
m=1{1+u) /2

“I" BEREABERY:: 62%T 3 RN R, TERERNCEHTIET
HIEF

1=0; u=nl
loop
{ invariant: mustbe(l, u) }
if1su '
p = -1; break
n=(1+u) /2
use m as a probe to shrink the range 1..u
if t is found during the shrinking pracess,
break and note its position

T—ERENFEHEPOBRE=ATHTHNL, KB R R x[mlFiTI, #
REESNMERFERER. RERAEFARE LT~ —RER.
e
- x[m] < t: action a

x[m] == t: action b
x[m] » t: actionc

MEEMED, BARIICEHE tMUER m, RIS p REN m HLULFEE, B
AEAMAMFRENEN, FURNBEFAFE —MER, HARNHEE BN
BAEESHNT B RERRIBET - FhERER T ZABOB %4,
RNME, WR xm]<t, M4 x0)<x[1]< - <x[m]<t, FiLl ¢ 0] 47 x[0..m]F.
FHABAVERE ¢ AT B2 x[L.ul SN, B0 3R £ 75 x AP SEARBIE , BB B0 REFE x[rot1.u]
P, B2 5 mustbe(mt+1,u), BERATH 1R E b mt1, TR L ARER mustbe(,u),
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BREFABEANNTRABEEATRAE T RANEH.

1T=0; u=n-1
Toop
{ mustbe(1, w) }
ifl»u
p = -1; break
m= +u} /2
case
x[(m] < t: T =mel
x[m] == t: p =m; break
x[m] » t: w=ml

KRE—AEEF A8 10 THRBR-ATEINE. BFRENEFRARRR
BRETZAER, HERNGEE - TRBMETREURFEAZENL. ERINEH
HEEERENEE, XRERMROIFNRL. XIS PERNNEFET R
EL, BRMRAREATREEFEHER. SHEETREZE, HE/La MR
B #N— FEABHRARTSRERE 3.

43 BERER

HEM PO REAEN, nRNAEIHTE REXSZRAEATER LY
RIB. EERLEARTEFERBERHEF EREREL. EHI UM 4ED, B
& R &R,

AN, RIEURERENFECATRED LN =2 BRAEHRIEHTF
i, EFLETHEFRFBHSFELXPBE. T-AREF () KBBER
THEERE, AMESAKTRURSREBNAEHHNERER.

REMRBHFRRETE FRHCGEA-RBSTFH, B5ERILE 17T HAH),
BRXEMEREMTREBERE LA RIOHNHEABT TG, FRelImp—g
A LR % L

&5
FHA - HRRITENAR.
RS B B KR i, 18
BheE 25 44 5,

BAENS LAT~B 3 778 B - 1THEE 2, KM mustbe 115 X, mustbe(0,n-1)
REMN: MR LERAPHEL, BLELEEE [0.0-1)P, B2 THFHHARMEE
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B =0 LB u=n~1, XHEAB-TABEETHS: mustbe(lu).

MARN KT —FRAHS: B 4 TEE 27 FHHHER. RONEERME MR
AERVRT, B-AFFERARER BFHE.

P, BEREPRITH, FERAK.

#F, MEREREER~FRRETEBBFBONT, BaBHEA RN
T2, BAERMERENE.

HF, BHRBLL, FRETMOLE (EXAERT, MBZENY p BET
ERIE). BRI~ a8 HRERFaHsine.

MEMBAEY, RATERE, E3TPMEEAE S TR BN, 3 THIE
AR, RITEMNE S TRE—HERTRS 2717, Wik S 9 7TAE 21 17 (break B )
B, RATEHLL LRI WERCINBERIE 2717, RYR~TAE 5 T R—REN,
BT A BATS B SR A7 .

1. { mustbhe(0, n-1) }

2, 1=0;u=n1

3. { mustbe(7, u) }

4. loop

5. { mustbe(1, u) }

6. if1>u

7. f 1> u & nustbe(1, u) } )
B. { t is not in the array }
9, P = -1; break
10, { mustbe(), u) 8& 1 <= v }
11, ma(l+u) /2
12, { mustbe(l, 1) & 1 <= m <= u }
13. case
14, x[m] < t:

15. { mustbe(l, u} &% cantbe(0, m) }
16. { mustbe(ml, u) }
17, 1 =ml

18, { mustbe(1, u) }
19, x[m] = t; :

20, { x[m] ==t }

21. p =m; break

22, x(m] > t:

23. { mustbe(1, u) && cantbe(m, n) }
24, { musthe(1, m-1) }
25, u=ml

26. { mustbe(1, u) }
27. { mustbe(1, u) }

MRE 6 THANIME, BLABBHE THHNE: MR ERHTHEL, B
WEBEEME Mo 2@, #H v, REFLHRERTE S THEL: « REXA
o RERMKATUERE p b-1 205, #E 9T ERMA LB
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WRP 6 TURAEY, KNHEAR 07T ATXNBRERBERNBFTELE),
FEBEAMAKRKT, BMNDEISu. ENTEn BB PTEST 1S o BFHE
REXES. BYPYEGRLERNMZR, il m &ATEEAT 1, FERNBIS
1217 S .

FI3ITRE 27 TR case BRHT 2T, REFHERT R RESDHE—
MEE, HPREANHES 19THE - case TR, BT E20THEHEN, &
TIEmSES p B m, FHREER, ERBHL LFENFIMEPH—A, BA
MERERMALL TET, FURAL T HEFRS L ERE.

FT—ERATKSH—THE AN HFH case BRI BHFRRBHRMNERNET
F—A83, BERNEIERASRE 2 738 26 THARE. BFAFN—TS 2
THHWNE . - FARAER, TAPFE QA EHRARR . B D tx[m]<x[mt]] <.,
Sx[n-1], ATE A FRAREN, HURNME ELZEPRTRETF AT m-1 BE
MiE: XUERRBEEEHRA cantbe(m,n-1).

WER LR, R BEE I Huzid, #ARREnREm2 L, BACLHEE
[Alm-1 208 IR o7 x FREL); BRATE 2417, RS 24 FREMT, AIT
FSATHIEE 26 THRAN, RRRBEAME L. BHREAD case BRI ETEE 27
TEFHYTAER,

B 4ATEHE BITHHNTRERR LR -HH, £HREAE case B =T
MEHREESHTT . HP—PMEYHMEETHE, BHEA RETEATR.

MRERBO LRI EY: GHRLENCEEp PRE-AEHNYG. RiT, 1
RAURHALRER THELE, S UBFAERSEFEN SR R,

AL LHEAETRNEATUZHE Lo, ZRESVRELE —HRE A
(n), BEMBEITHRTERAASCSEATENBERFAL. BHY TRIFHT
SR, RNUIARER - RBAERZERERLEFE D . £ 12 TE5HER m B
RELHBEEZN. BHRIFEA case B K (8 14 fTAE 2217) R m R B
MEHEETHRE, ATEENKAZELEDLT 1. BREEFELEAL,

AT RETRMA, BNRNTUE - SEIZMRETHLEELT. F—ERIT
BREZEM: A CESTERERY, RE T RBTMR, TR%50 K0 ER AT,

4.4 RN

BEAERTEFREMES KL AEREEN, EXFHILRERE, B
FRECRERSHRSTET: HA-BNTANTETERR . REIHLE
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BRAETELATHNEM: AXWIED, REE-NEFEANBELETY. Fi8
R, REFTRHTKR—REOER, fla.

. WA BEFERURARUZEANXFHRTRFORE: WEATRFRE
BRI XERR, ENEEMEFEFNTHESBET N PETER.

WFEHER. RURTFRAENEHRENEARREEDTHRR. RITHE
ETEYLABA—LEE, PRG-I EFLR, NERX X480,

KRG RGNS ERERN if F case FH; ERTHE, TUAELA
B R ETGENRT . RINEF RS ERESHRTEE, o8
ARE—REMHERM. EXE, BRNEETATRIEEMGSERER. H,
MBERNAT if > FHEY, ANBAUNS i>f, HEARNMELHELT -4
XHEIE .

BRAEHEGH. ATERRFNERYE, RANBRABL=/)EH.

®&: A {FER)

\

RORENNAUL BRI THHAFER, REBUNE - KBRABHEHEML. XK
SRABFRMEORAERT FRAEG - NBEFERANEREHELY. B8
R T EREARTEGATREL, THERELAMN. BRISA4E—RETELT
RRPEFME &k, B DNF AL L. RNBREHERBL R AT EL LN
SEROLHERERT REO =B 0 TERE).

H¥, HTRE-TRY, BRIGEREBLHNMGERBRBN. B 7 EE4
REERALHLARKE AR REEFMBRARERTL L, THRNRT UG T
FrRRA- TR CESREN_FERENL.

int bsearch(int t, int x[], int n)
/+ precondition: x{0] <= x[1] <= ... <= x[n-1]
postcondition:
result == -1 »> t not present in x

0 <= result < n = x[result] ==t
»/

REAHSHRRELHER, EANHRRY: CNRENE R ZRRELTE
FHDE BABRKNNTHRINEE &4, —EFSTRRGRGT LR, REW
UERMEAHNEEEHZHNORHERER, MABEEALRIYAE, X%
BFRETEERRA “RARE".
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45 BERITINTES

¥-EFARELS - EEF ARG ERNBRERERN, TENNEIRIASE
EHRRMAAH: FLRARENTEZRSF. BRI IBBEANITA: TER TR
bug, fEAME, HIFEE. R, IRMRERTERFAXNEFAREMOER. WA
MEFOTRENER, THOATRETRTEES K. BFRIENTFLZ KRS
AEFRRH/T RS, BFATURCRRAMERNER.

EADHGEE, RERERS WA 4E, EFREMBEHNEST, RIVENEHE
BiEnAR. ERAEN, RIREARTESTRERE TRE: £EE - MERK
AEAMBESALRTHY . BRXALRNEERBEEIN S, BERTHAD
MEENZAEHARNES B—TER, ZITZRABAIRFEX,

PUEBFEFRAERBE-RABZE, It LERBEEWFBRAT. WL,
WRBRTHEEANNE, BHEBHR bug T, FERBRBT W R HE & in e
HRX— bug MALEIAT—A bug. FEE, AHERR. BRABRERNE S
AR, EXSRERAE, KOFH RERB, RERIEERTERRT 3.
TEFR TH SAEFUANARTHRO B AE. WEERFEPREMEER,
SRREUMARAEL TELERURARAAZINRBE, BEREEHIHER
NEREFHARY. :

BEGANRRRE ERBERFKN— 80 RERBOMNLEEH RERNEK R,
A—HE, FERBIMBEANEURFRARNBER: SHIHR-IERR, #
HHRTERLEY, THREERERRNES . ZERECHREBHTAELT.
SRR NHTHENREWT 0K, ROBZHBLHEERNERARA. TE
BEEmMELr, SNEEERITENRESR T, ANBHNMLREREN. U
WRERFRBDIAIER, BCHILZEABEXHAR. SHRHOTR E R
AR LR XL EREARR—4 R F483).

46 a@

L BRI R R, BRELRERYE, BHRKTR. R0 ES
BERAQHRETHERE (o kR, Fil. TRBLFRREAREHEA TR
AHFAM) ? R GER - AHEREIENERDREE, HUNEEERALE—
T EBRAETG?
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2. MRBMIH =S BERNGERBERBET, FAFFRA-FHEER: & p Pi&H
EHAx PE-RHARNMCE (DR ¢ ERA T2 RHINE, REREEHREKE
REMNEPRER D). REORBENZSRATRETHRALR, THEERST log; n
RIEERML B B Rt = B,

3 MEFRULAR N EREF. E AR N — S SRR AR
R, B—ErAHR?

4 BERNZAEREFPHENRELN “HHER, UEHRIRERY, FEH
EFRERAERLETHAHERRMHLS,

5. BT EWA x REBEM, HBFHELIL.

while x i= 1 do
if aven(x)
X = xf2
else
X = Jax+l

6. [C. Scholten]David Gries 747 & #1{ The Science of Programming)) #1363 ¥ 37 I
MR, ENSHRE— I BET - SBENATHMHERL R -ABTANEG,
RIEFEZHTUTERE, HE@EFRET—HT T AL,

RENETERFRET, WRENNOME—8, RECNSIE, FETETK
A—BBNHRE. MRENNACAR, WEOTRA@EY, ARHBED,

BHEHZIESE L. 4 AAETEREFBONEAEN, AERABTERE
HTHETEAABEHS (RRREEHAATENES) *

T NRAEERE M ERERRE LM EENBFNRERT FEGRE,. o i
TH (g, b)) EXT o4& HE yiFaixthie XYM BETOH o2 ZEW i EIH x T
ETEM, 1A, MXEERMY y<y. BHFFARFE x AEAD, 1D,

]
.

[

MREGEAFRNOE, ZBERFLNBHES BN, BF M AKky), 3 0<x<I K,
REEREEEINANFAES, [0 o oo MR XA ] R

8. ZABREALUMFERTR L, NEBEE—BH n P RENEIRTER
Mg, —BREREUEREENAT logn KHE, TRFEREENEEBET 02 K.
BRZHBREH LG0T, APEERT, EREBAER &, RELHDT FF
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AR ZERE, HEFETES _oERMAE, FEEHRLG? HEfmER,
BEREELE—ABE 1000 M EEHFRDHTER.

9. HA—NEFRIENSEY, FHEARETHE - ABEFRFBHNEA/METH,
FihatmeRLEHANAE, F-AEFLRNENMEES: a=btc.

i =0

;hile j<n

alil = b[il + c[i]
iow i+l

(XBAEATEMEAN L EE for i=[0,0) " HRBFAXBS B 1 BEL while i35,
T ME A x PRIR KA.

max = x[0]
i=1
while 1 < n do
if x[i] > max
max = x[i]
J =i+l

TENRFEREFEER « £8E x[0.0-1]FE— KRBT,

i =0

while i < n & x[i] I= t
iwisl

if{>=n
p=-1

else
p=1i

TEEMEFE UG o QR BB R R T x 8 R XA R
THRBSRIE: BARATENE, BERMAE.

function exp(x, n)
pre n»= 0
post result = xAn
ifn=0
return 1
else if even(n}

return square(exp(x, n/2))
else
return xexp(x, n-1)

10. £ ERBHEPIA—PHR, HESRTXESSHRHREEERTLY
HRETRUMHEELRH?

1. FRCHCHETRETERA-HER, HFEHKEHY.

int binarysearch{DataType x[], int n)

HRREAEANEY, FERECALANEHRY.
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4.7 HMEE

David Gries FF &) (The Science of Programming) E—AEHREBRIFTEAAAEE
RIATTH . REBE 1987 4 H Springer-Verlag i CIFER . TENEBTH
ke, @MNBEFRIEIAFEHTTERNME, EETRTELESNERNE. 4
FEFRORFAETHRFRIENITL: XAEREFATUERERARESRGHE
MRE W Gries TENFHOPE,



BSE HETIKEME

BARIE, —HBEYNER . FERTEANEE, EXTERNAE. MOME
BTHEANESH, RETELNER, FEARRRTRREE T R HHB GX
—BAEEA 2 EREEREERERTEN). FAREABBINRE “BH” &%
FRMK RSP iF, B FHEREETH/NIET.

RERBRENEXE, fliEFRREAKRS: K5 HERRE, REET
WABRET, BAFEERET. XEMEBER. B 1000 KPHHLML 999 K
SHRBMNEE: MIABREERALHELHEE, TEONLEY TEEX D
I 2 8

BHNEFALENBHTE, ATAFRESRAENEINTE. FETEY
ATFEL—ETHGBERN - AEREAY TR CESHR (HRBERE LM
F CHEL Java MW, ZHEMAZEHAMESHES). —BH THE, RNRKT
SRR R T HRIT A RS T E 2 B R AT BT RS,
HTRAMEERS, XANRERTKT. REmt, XHEEINESHRRITT
BRI

51 M{BIBEICES

BATR B4 x A BARTH ¢ B FHE DataType. DataType  C B 5 typedef if
REI, WFHFR;

typedef int DataType;
EXRERRE R, BFAY, REMEMER. FATETRI2RERSE
T

int n;
DataType x[MAXN];

(RERNTAFHN CEATEFRR, IHMNBLRES, EERBTRITEE C+
RPYEHTE: tRABHATUEHEMBFR.) RANEFERETEN C &5
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R

int binarysearch(DataType t)
/+ precondition: x[0] <= x[1] <= ... <= x[n-1)
postcondition:

result == -1 => T not present in x
0 <= result < n = x[resylt] == t
#/

FA2HFHRLUNEEORTUETHBA CEFREY (RTELARLR S
¥rs). aVBRERTAEERE p PHEALE, c BRESEERRE. #A C
S T INERAI for(;) B 8 Y S 78 548 B T 1l AL A

for (;) {
if (1> u)
return -1;
.. rest of Toop ...
}

B3 — T R ARSI 2 8% % while #i3F;

while (1 <= u) {

.. rest of loop ...
}

return -1;

BRAWBRFUTHT:

int binarysearch(DataType t)
/+ return (any) position if t in sorted x[0..n-1] or
-1 if t is not present i/
{ dnt 1, u, m;
1=0;
u=n-1;
while (1 <= u) {
m={1+u) /2
iF (x(m] < ¥

1 = ml;
else if (x[m] == t)
return m;
else /« x[m] > t »/
u=nm1;
1
return -1;

}

52 K&

EHZBENE - PURRREFTEESBNNRAH. EEEINEH (EF o
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DA 2T ENEA) REUES bug. WTFBEREHESE, X—KUARLER
LKZWR T, FUT—PRBABR— MR ZRERMREHEFT, FEHSTHCE
ELER LT GE 8

while (scanf("%d %d", &n, &t) 1= EOF) {
for (i = 0; i < n; i++)
)(['i] = 10*'i;
printf(" %d\n", binarysearch(t));
}

BN EF AL WA— N KLHF 24 TREH C B bivarysearch H¥ LK main &
B LRRE. BERNNTEORN, BESRMEE,
SEBABAT2070, ZRFTERRER D TROBA, B <[01=0,x[1]=10,
RERE (BT BT BEROBEEEHBTEN 0.
2 0

25
-1
2 15
-1

ELEREARAKBABEUREENRALR. FTHTEFCEHTM 10 B4 E 1
T BEOHHBEAT=RREXNTRDER. IHZEFRLHLE T EEFAFRL
ROBANFETERY. HERFELARAMRBN HLMMR, RYBEN TS

BRBERET, TNIHBENF TR REBRBRE T, F—H 8RR AL T
d: 0=k

AEFAXRAHERZR. THRMETSVEFARUN =S5

int badsearch(DataType t)
{ int 1, u, m
1=0;
U =n-1;
while (1 o= y) {
n=({1+u)/2;
/e printf(" %d %d %d\n", 1, m, u); +/
if (x[(m] < t)
1 =m
else if (x[m] > t)
u=nm
else
return m;
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}
return -1;

}

(RN AT REEBREN printf B ) HERTNAEPHH L HES?
GEFES TARMRANAIR. ERFSATENEA D, BACE 2 4%3T 20,
fME 3 RI®ET 30:

5 20
2
5 30
3
5 40

REmb, IBRERON, ZRFRENTERER. HH4?
HTBRENHE, RELTHEAT —A printf FBREIER ZBTHESH,
UETRERMTR). CERTERERR I m A u BHRE.

5 20
024
2

5

~o
[FTR W ]
- on

T W o
LR TR PV FTRN TV RN W v |
e e e P

RRERNEARBMARRT 20, E-RERBES TN AR 30, £=
RERHEANPARNBRYE, RLS=NEWRFHEALRERT . LRI
EHRANALNS (LR EREF AN M, RIORNZRAKS ug T,

SARARE— P ERRAE A KEEF R, BEHSEREnLS
HARFRBRTARBREARER. R, Y8 FERREEBT YRy
R, R prinf FUEREREER &, KEERARTARBUEE AR — L,

53 HIZSHEAR

ERNFEE 4 BTN D ERN, WEETIAXBOER. SNSROFE
39 AFRIEERERTRE. RAERMBIEITEABRE S, BRETH 0
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RUFERINER,
BNHERABERKELERNEGEENEEREAREHN. MR o X THET 0,
i) assert (n20) BAMTTEE, BRELE 0« BAYMMIE, W3 RFLER (2
FRAFAMEABT). EWEAEREREFLZH, ROTRSAFUTHS.
e]se.%% (xim} == t) { |
assert(x[m] == t);

return m;
} else

BENMABANEARER iERPHEN. RNTHEAENCRITHR, W HERM
EWMAEEN:

assert(0 <= m & m < n & x[m]) == t):

HEH LRI NEFRBEAREN, ROITHRHE 1R o CATE, BERNERE
BHELEAERAST . ROTERBYERINERT —HHSHEL BIF ¢ HTE.

assert(x[u] <t & x[u+l] > t);
raturn -1;

MEB LXK, WRENECHFRTERT 103 REMIBHTE, FARINTY
BR2AELEZTT . REWE, KNSHNDEN M EBMERER LK, %
4

%mﬂw,%ﬁu%%%%q,ﬂﬁ?ﬁ%wﬂﬁﬁ%ﬁmﬁiuﬁk,ﬁTﬁﬁ
WIS ME A, ROGAEL RN, HHETEY.

assert{(u < 0 || x[u] < t) & (u+l >=n || x[u+l] > t));

REAE-EATEHERT WL L RIELE bug.,

SREANBEABEEAD, BREETZER T LB1E. RITTLUER D
Bt B S ERTBERR — T %R . RIVE size WBUD n+l, BEE for B
ZEHEA LT A

oldsize = size;
sizemuy-14+1;
assart(size < oldsize);

RRALBRAFRARRENRERNEAFEF, REBRLAREK S ERY
AR, MARSBITLHANN. ~HRNEXT L&Y%

int sorted()
{ dnt 1:
for (3 =0; 1 < n-1; i+



F5F BEGHIZCR a7

if (x[4] » x[i+1])
raturn .
return 1;

}

RATR AT BLST % assert(sorted(). RE Wk, FAVE RN AT ERLFIHT K
EHEROMR. EEERHESWIRT L SRS ERWETHAR nlogn A,

SRNEHFETHREE, DAALHIRBHEER TR, 55 RBEEY
. HERHURRLBEE NS, FUNETLUS RS, Fo3lREMHTH.
$— 77, Tony Hoare WRTRH, TIFRMRA S, 747 WS TN%A,
BRGAFERLNGR T LRER, EREEDBIBT.

Steve Maguire i1 %) { Writing Solid Code) (BH%kHFR#t 1993 £ R) —BHS 2
EREH TN LT WRA T OB, MDA T ERKN S5 R %
WEERAEUAASS.

54 BaMblis,

BRFANMEFOERBET, TUHAHERHECARERNT, KEOEK
BFELEBHARAGET. T-SRENBHTYE, BEHTHD KL, WRBY
MEEFABRDOTRE (O FHEERETBREEH 0

for n =-[0, maxn]
pl'"i nt "I'Iur“, n
[+ test valua n +/

print H UM EMALRE . FLRFRITKENED: EFE—BRANTTSRLAN
MER. H—EANARENKEETIREHE, YHERE— 4 bog M, BXFHRT
BELEN THWEN KT L.

MARIARIE | BORENFAN, EXFELRBLRNA CEREERETS
BE-NERALE, URRERTLEME).

/» test distinct elements (plus one at the end) x/
for 1 = [0, n)
X[i] = 10%i
for i = [0, n)
assert(s(10+1) == i)
assert(s(10xi - 5) == -1)
assert{(s(10sn - 5) == -1)
" assert(5{10«n) = -1)

ATENAZHARKEREMEL, RIEXT TESNRMY B
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#define s binarysearch

TEXENZEMRG—PTRKEE, TERRINER, TETHINER, R
thMRTRERETERANXEERLF 06T
AR T — RS T RRA:

/* test equal elements »/
for 1 = [0, n)
x[i] = 10
ifnes
assert(s(10) == -1)
alse
assert{0 <= s(10) &8 s(10) < n)
assert(s(5) == -1)
assert(s(15) == -1)

RUBERERLAPRELNLE, URNTEATEAENTE.

REWAHEABIEFFHEIT. B oM 03 100 RUEHTHNEES T EHA. bug
(0. LA2) BREXAD. 2H)LKE, UE2HERELSAR. FHTRENRN
ERFEFEA GFEERAES S, BREENREAMAEENHELE T, nRH
maxn W E X 1000, BAERVUES, BEHEBHATT L,

55 itht

ERATTZ MR G REREAE ZE LR ER . RATG0 AT Ll 202 i 3
# WRITHETRBETE, KABEHT logn KR ? FEEIHBHTEMYEHR.

while read(algnum, n, numtests)
fori=1[0, n)
x[11 =i
starttime = clock()
for testnum = [0, numtests)
for 1 = [0, n)
switch (algnum)
case 1: assert(binarysearchl(i) == i)
case 2: assert(binarysearch2(i) == 1)
clicks = clock() - starttime
print algnum, n, numtests, clicks,
clicks/(1e9 » CLOCKS_PER_SEC » n # numtests)

REAEARTERE o N EAHANARNEHAPRIER -~ KR - AERH T EEH
EHBITHE. CHEVBLEEL, REENEAPHEITE -RRT numtests /X
B, switeh BRUYERGNRAEE (WFEENZBLREENRLABE). prnt &
AICHREABAENFAREE: clicks BREABE CHXSEATRRITBH4 M E
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AEXE), UE—1EMSE TRENE(LARD, RIBUAD TR MNERKTIHRA.
EA A print )P RERE T B9 £iH).

THRE 40MHz BRI PHEFETHEE, 5EF—#, MEETEA.

1 1000 10000

1 1000 10000 3445 344.5
110000 1000
1 10000 1000 4436  443.6
1 100000 100
1 100000 100 5658  565.8
1 1000000 10
1 1000000 10 6619  661.9

FTERMN D 1000 K¥H T FAKE 1(EHIRATE 374 1L 2HFRIL RS binarysearch),
FERIT 10000 KPR, BHT 3445 MHEHH (EERE D RUEHBITICRE),
HBIERIABKERNTHFEAN 35 48, BENZRERS, SRAB o ¥
10 45, TR KX B A 10 15 B R AR KIZATH 7 E K KL R 50+30log, n .

BTRARE T =1TBF, UARIHHEENHE. HEETsERLE, RS
A FHERBRAREL log o WKMFRATHEM. BB 7 ABT R b — B
vFBf bug fE TR ERSFEEE-XBF2HF—FEFA—TXAHE.

700 -

8
600 — 8

BRER 500 _ 9
HERM 8
HER 400 8

300 - °

| I ' 1 I

100 1060 10000 100000 1000000
B Kb

56 TENER

RERMERNM A ERNCETLRREBN HHA? BAIRKEHFHES,
WACHBUTHE, REXEHMTHARETEERNL. RELBFERY CES
BF, GHEFOAARESE. REBMBIARTHS, HERGEILMIOLT
WERARYE. FEARRCHERNES, FASANRANEZRRIER. BE,
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] B VY S 30 R B L2 AT B ()RR B R T A — PR

ATREERGN, BRESNEXEFDEHERERER - M HFRHABRE LR
BR-ET. mMERR CABHRRT —MEE bug, WARSHERIN. BEURR
RARRMEREEN bug, RUASBRRE. RAFCAMERTHFG? ERUFE
ROHAMNEEER-1 82 W RERFGFHAERDHASRNE, XRAEHHEEE
B~ RPANBRERESE -MRE—IMTHS? N X%S.

fRegfE EXRANEG? FULHRRGE (MEFEERAGERNE RAERT 4
RATREBERIH “BFR™, A4, FETUAABNBARHEEF. EaTRINE
SRALEREINFERY, TESRINBABIRIRAWNLAZFBROESE. EH
FRPFEREMTEE T

int main{void)

{ /+ probel(); «/
[+ test(25); »/
timedriver();
return 0;

}

ERER-IMRAZANRAEERZE, RTURBEE—SGZOMA, FRHURA
BIxRRR, BETH e RE.

57 BN

AESAT AR AEME N NEE. ZRETEME, BEAARS. #E
B-THALWHNN, REB-ANA_HEREFT 1IM6EREAHT, EXHE ol
BETERRE - —AERBFEI 92 E4A4R. WREUNOEFERER TALH
ABHTENE, B ERN S EREFTRRAERER 16 EHRET.

BT BEMHFREXRERHBEANENHTE, S FEEE5KE, B
HENNFEE - EREAREAR, SHEMEEH Visual Basic, Java B Tel 2,
EEPHE-MEST, RECSFEA point-and-click BHRMMRN TGS, T %
MERBEALPER, AENTHSERIENS, REDNPEF LSRR ANTA,
ERAZRNMEINFLER AN (BEETHD GATHRTEEE T,

Sif. RERNTRAERENEBOKE, B0 B0 77 Bk 2 ok A B A o) B R 38 %
RBEERRE REWIHRIERES.

Wik, WRAEN, ZEHFEPRTIRERE N AREATHEMNLEAEL,

Wik, BRENTRYRESBARRSEAS, #BERTRATELHED
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ARAEEREMERAE. £510WHRTHRXRRXREN LM HE.

orEf. MRTTEATHEMERSRHEE, RAKHERELIA S ERNRES.
WEREERETN, FEEFREL KRN . BAZTHEXNFRIGIAZFER
M MEAERRRBREERY, FURMNMZIRTRR, HBREIRIITHNER,

58 |G

L REUFE—TEE. APNRENE. BAENERELK. ZHERRENH
AR B L (R R S I A X I

2. AR S ERNBEERE CEFTLAMIRAE S, RN FEIAR BRI
ML, FENRETEN LHH 2B RGE

3 WE_SBREEFIANGE R WAL ER A ATE R WTENARDRK
Rl bug? CEMERIBIFMAD—ARABRKTES, BHEIIN bug, REHDED
MR- )

4. BEFAS, HIRRF_SBRABOER, ARAENERPIAEE (L
MBI TR,

5.[R.8.Cox]) HEM bug REH - ERNATRAFHYA, EH - RERZH
MUARECHFETEERNELY -1 RESNEBHESAN, R fEm b
s, DB EMMBERAN?

6. REMA—HERMSAERAF FE. H¥INB RGN TS50 F &
B, XeRY?

7. RS TREWNBFRE - MEEHT bug: BLRREREATEOFR,
RNBATERENNEFT Y. WRRNDEBENHPHERLSBRARBLE, T
LEBRE-MRRNER (BE-ABRBUTRESTEASHIL). BRUBRA
RERLEREEMEIENEA, BARMNEOEN SR LTAE— 7R &,

for i = [0, n)
pli] =1
scramble(p, n)

R ML AT B3R
assert{binarysearch1(p[i]) == p[i])

RLB-TEAMEE, EEERNHNETHEFTEREEH AR,
8. MFERABAALMEA, FAAMIBROAFHBAZA HE. FHB-—TH
AR B M A, REXHERTUAEREABNEE. BHENTE, fiR—
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MEERSHRZEY.
9. WAE PRI A TH search.c WFEEF, Rkt 0 EHREGNELHE

Tatm. fRefRt 2 TRESBAFAERN S LHEE?

5.9 #MEE

Kernighan N Pike T # X {Practice of Programming) 7€ 1999 4F i Addison Wesley
HAR. WATH T 50 KMRERITRIAR (F58) MUK (F6E), BIINET LA
AUAECEMEEIE, Wk B4 bug MEERR.

EXART, FAENENLER, ~EL3BE—- I MREFEFENEFERMNEE.
T EREHMAEZ 4, KAEENEERERRAR. EENEEeEn. fitog
R. HE. e, THBEERRTE, W0 B EN A BE R 005 58 RS 84
TEMEREA LM,

% T HE 3.8 AT Steve McConnell 7 E & ( Code Completed. HHME 25 i
BT “Ean@d”, B EHRT AR

5.10 Vgl [+ 5EMH ]

BIEFASAE, BRE-4ERNEE. BEBREMRRA R A OXR T4
FERMAE. —LEFACHELAABRIAIDEET LADEE bug, THEEAR
HTAAEE, SRYMH2E, BERERERKETREGENART . S LiBR
ARRABZER, MERETHNERRES AW, EXDCHEE—ENEEME.

£ IBM NARBHAALPRE - RRL R AT EREE. ~NEFRABEZET
—ABETE, SR TR MR, BRLYMHEERSERFEERELT.
FRTHERHENTEEY: BTHTUERTRERN ARSI EER.

BIIZTHRFRABARELEERE L, HIRNBATEFEGEM,. B4T
R B AMBERA TR A TR IEHERTRLER? HRAFORRAMERLBE X
HXE. RERNRANREHSELT . METH RGN TS FEShED? @
EA—ERBESAHN B, ~MIRNRERFEN TS 258 5% N
AT AR WA E RN ? HHFEFAR.

HBRERA L M BNERRDT. BFRATHELIBEMENSE, B
EBRERHXAEE, ARLMhEEN, RETRAKEHRE, AREDSET.
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THRERZE, #UWHAAE TN, TETARTRREENERE. 25 -UIF
EBT .

EMFR—MRTRACKTCHFEFFLART, HEEAIME, B -KktBEE
EEREFLLTAT. BFERAET LB RIESH AL, B0 S F k%R
e, BEFABRRXA BN, MRS b0N8AE LERL /R0 L
i, ZEFPREL. ENFARBTIERSHIEAERLE (Quite, BE) HiZEE
SREBBAEREBLETER!

Bob Martin 2 FH B — MR & “work once twice”. GRAKLE - RAHELNEL
LR, REERENESPERFANMMMIME R, EE4EHRDLE, CERLESD
“REFHIAERER, BFENEEESLEH LT . X Martin BZT R8N
“work once twice” fif, FRARVAMELZERENTE, EFMENX TR T
M7, HER RIS ZERVELHHERRET.

R AT, 22845 S HEF REERES ATEY bug:
HREENSENHRRTAAOEEG RULEEABRUEZFIRG? 7“8
B, BHERZARBATHA? " “EREFEAR N THEEETY? £40
Kt

Rick Lemons WA R TR EAMBIFN— 2 EREANERAZET . BANET 6
MFEAERRE, Lemons RAMECUHATHEENT. AELEREORETE
AENFHEN RN, METARNEE—MER, DERTEHENTFE. fs
MERBNEXRE —DHEE— T, ABPAGEFRNE - AR L RS,
XMAKEF Lemons R A BYZ ML HBRBNERAL —,

RO KIE X H R (debugging) AT B & 509 & E ¥ & Berton Roueche
%% X1 {The Medical Detectives) T (% T 1991 € i Penguin B 1B, Z B 5
EARMTARMERNANANEESR, ROEREE0RE, REERNEBE. M
ARRMEREER T ETUEEN A TR ENRZ. XS0 W RE [/
—H, EREHWSI A,






F2Ea 1 B

MERAAEZAGRATULRD P HHFRLLRLAEANEL R, ZRALA
RARREG, LANRLEMBESHESL,

AEEMBEEISORELAARUGEAAE-HIFE: &E, NAERAKE
BORANTEIENHNES, L2444 2 A8, IS ERNTEERELAE. B
WETRIALEFBRIRFHEHLAARE,

FOo¥MBTERF &, VAENZARMITERGERNY, EHZFEBRTAHR
Faild® T A RELBTN S FE,

FIENGET AFHS A IRTAHEANE “HR” FE (“back-of-the-envelope”
calculations ) ®T Tl MEE NG R G M I H L ey 2 E

RS TRALEERARAFTOENNE, REHRE WS D H 0 E AR 04T
B I8

Fo¥ihTREBMA, IAIRBAEREZRERERLIAN.

BRB 2800, BUOEHATHRAF-NELFTH: FRAHE,

ALBEFZARGEED, F-AHALEAFARNBHLTEAH TSN, AR
e, ABHGE—AEERERTEEABLTR, AFERFEFHR—-E, A
RO~ LRHERE TR ~FH TR ERERELT. #3884, G5
A, EARBAZGRAAT LSRN, FLAEBYRAEL,

AREREHE ARBRARTEL. BT EHAFAL, KER - T
AR, ZEFTFTHETEARRAER, e NEERAREr “HR” LM
FTREHT, IREFLTERHGADY, LARAF 6 €, THERAANAIARAHLS
ERGR—AEH,

AEHBNABERIBAENRA, REFFTRIBIANA LG, E4MBNES
ek, REEFTEEORL: ANEMTUREE—LFEZWR ~LFR 2.5 4,
KRB dadwd, flefiRp REF506E, 2YERFAASHFORBLY,

MABRREZNRBHAERRE, B— 54 1986 894 % (Top Gun) + AR
FREEITRTREGHL: “AEHTL - FRER




wHow Tk &

ETRM=ERERRIBITNHENMARFE. EXFED, RIFEHZIL
WoamfEE - BAN MR §-HARNNEERERETHHENREHEE
KR~ RIOVEFA—MEROBRE, RERATFARERTEN, MEETEMN
RAME TR,

6.1 EHHR

Andrew Appel & 1985 & | B8 {SIAM Journal on Scientific and Statistic
Computing) %5 6 %% 1 HIKE 85~103 WH#HR T “ZHRHEBHER". EARAKE
RENGEFRTHALZE, E—ENETHMEDS I —X.

GEFFEBRRZAMTEN NP HEERNSHNE. ZEFESTE o P&
MAER. MHEVEURNBEENERT, BUCE=4FETHEZ: HXEHHE
ERRITE. BENERR, AFETRY, LRMATHE FEXH.

Appel M1 IR T 2 n=10000 BIRAEPHBEFHOBENMTE, HEXFREINA
WIS, TUMAA R RERIAANNEEE. (EETREXEHERNESHY
FEURERE Appel FEERMZ L BIEKIB LK 2, S Wi Plalzner A Gibbon 4 3
(136 i HE N AL T 1996 RN { Many-Body Tree Methods in Physics).

GBS SR RS A BB BT, #HEE-EFBIDBRNERE



58 2280 4

. BXETEFEIWENEEEIDENERS L, FTUNEPREEAAS 0”4,
Appel fli i3 TX—RHE R, MR n=10000 1%, 1000 MEESERKHENLE
KERE-ELLMER,

Appel BREBHEANFENERFFERPAZ —K (400 imEER). 529HE
¥FERBEAMBNER. FTHEMERL - TROXAERE, HEABYTLEEER
FEREMKBRECTHERS. ZENR, RANNERESEETAIRAMNE KL%
HBEI.

HEREEEH. Appel B— M HELRUREI R~ BROE:. BiTBmEs
REPHIRNHFHER, BTUESNNAS B o) sAmD 3 O log n).
BER— R RARIRE, MR E x5 b 8 AT DA B Ao 57 5 I i 34540
FR: Appel FRHEMIEMEA S H AN, ki, ZME ogn &, £BAT O(n
log MHEEERMBEX LALTH 83 HHIRE. FREABEIERETHARD T
12 {&,

FAA R EANMRNERGEAE HRLR A S RLES RFHE AR
REETRETE . MBS BN TR TE MR BB R R R E, T
mERESHRT, BERET 5B NS,

RELGHEL. ETHENBERENRIETERENNRE. SIAHISHES
FARYREN., XEERDOBRNME, HEXRPTRBHENASE, BHLBELT
B RIEAT R

CEHA. BTWRETBIMNUENA, 64 BXUREEABTH 32 4 80 He
ARG, BRSO EET I L. X AR BT R E BB 98% M3z 17 1
MUECH -BHLET: EALRESTEHERET LR 2.5 £,

B ET EREMERZRE, URFEEN 25 FETHBITNE L EFIRES
WRIEE, 3 AREREFCAEH T RMNIE. FH Appel 1§ SBRFER T — /MY
RAREEEF AMEBONSE LET, RRUBEITRITRDT —%,

ﬁt@ﬁﬁﬁ%%%ﬁ&*%%ﬁ%ﬁm%’Eﬁﬂﬁﬂﬂm%ﬂﬁ%ﬁy@ml
B )5 AT AT 10000 A HBILRATET — R8T 190 A2 D3R B ARTEA it
MRMFETHRS WL+ TRBER, R, RENEEEE 1200 TG, MEER
MR REHIET Appel LA A MBS . FHRICS T AL 5 8005 -

1 KORFEOR)TLERR Rty ", 15n1+100n71ﬂn2f2-100ﬁ§%O(n’]dy\Eiﬂ}%it_tEﬂi)‘{ﬁeﬁ,f(nk()(g{n])
ERERTRENE c MEWH KM o ERE. f(n)<c gn). BFRTERA LI R U R R R B MR B
HE B85 WRFT RETENE B QR 5 4,



E6E HEEN 5

WHER mERE | HX

B RmEREN 12 T XB, BRI 0P B O logn)
"R 2 LN i

HEGEWED 2 PR AR AR

RAM R B 2 6 P B RGP R MU P08 i
REKMER BN 2.5 FRICRESERREFERY

¥ 2 {F B2 5 ik o

Bt 400

WRRH T ME L MK REARSHEIENNERR, TAB Tk
WEAERITHRT AR BREFMNEE 4 B)R BRI AL R AR A
R, ERHERTENARER. EEAHTENL, WERHHEAGBEBREEN (B
FEARGHFFEES TR ENIEE): HEEAR LRI FEAER.

6.2 WITER

HENRGHNRU ERARE, LERANKEEN, TEERTHAAYE. THE
BREMM R TUTENMRIRK, BAEERERRERNLE,

HEEX. FBXREREX GRS, THEECHERLONE LITHL, &
AR LI, AREER—BHAR, —RREHERRRE D TIGT 875 RS
ENMARMBNZANGAREERT, BABERIIRE. RO THRELGT
BERT, BARFENBEN SOMALHERT 7T, SLBFANKNEBA R
RUHTO—BRGFRELE, XS0 MITAEBEERT —HATE. RTANFERA4
PUEHERE 5, XEBTE— NG EH AR 50 . REWFLESF R — 2%
BRAEEENEHNR— RN A,

FHERFHRULBIRRER A AARVERAE. 5| SHRIOIEIESY
FRANTENNAEES LA HBEFRET LS UARNED - M ER N BT
PREKE. AEREANERTMDHAEER, i, RO RKETESSS
RN, FRCT AR RERE OB,

FHEH. BRRREXBIERTBEREMEHBEENEMEE. YR ELR
H—MREZE, R ERER— “HE” HiF, DHRLIHEEEEOER, X—%

2 R &M Raj Reddy 1 Allen Newell 0 XF £ M A &g mx ) LEM. XS THERR ¢ Maultiplicative Speedup
of Systems ( FRMRMEBAE )" (RRTH A K, Jones BB, Academic Press HAE# F 1977 & th I K € Perspeciives on

Computer Science (I MHLHFHI). RIMRABETARRHELTHME, RP£FHRANFAKETTH T
ENRELRTE,



60 ] F2800 e

WEEE T EREASEERNE. BAEFRETRERRELENF LA Pt 1T HE
BUARRET, FUMEINARARHRIRERXEN,

BERHELN. WERESRNXBER LG, XEEMER THEURER
THEMBE. 7 Appel BFH, BAMBMSUERER O )EEB KN On log n)E
By B2EMESEHMR T HUMME.

AL E. Appel BB T PIMESZEREBT 5 B B9 ZHERNE
X EM,

FHERM. EHBREAREH KBNS ERFTLREARSLH Y, ST RS
KEEER FHEEREAETERR? BAUAAMEEEREZEREEMEL THAES
FISSE AR ? e RNgERRLETDEH?

#ff. BITHEEROBEATUREESE. BETENEEBEBR, AR -
BENZHES LRANEEETIRENE. 7R, WEMER U RGBT
LEH LN TESEIAMRENEALES L. BRI REESTER IS8 L%
ME. flm, THEFESLER (DSP) #8 - LHEENRANRRALAERTY
. Appel MIBRTEPABRLUENBRME S MEE, BERHARET BT
BRI R TT R

6.3 RN

R 0 BB V897, BB RANPEIZ 4 Gardon Bell £ DEC (MFREAT) #
v L AT AR

HERRERRE, R BT I R AR AR L 65 448,

TR E R R BT CEMTRT2 M. BRS CENRERE ) N,
BRI RS WAREP ERB T ROBE. Rl ) BAm s gimEEn,
(6 R 2R RE 8 A R, B BT LG B TR e R s
BNHEBELFWE, FHFEBEHEN,. XEREERNYEEY 5 O ML
Fof: “BMME” S RAHRER” O EBAROM Y, AHRERATFRERS S
WRRZA, EEE—THETENRA, FERESE3E ANETFENEY L8
HREER. -
BUHFREXHNE, BHEAGFREEEZL. EM Appel T E K80 I3 2 o84
EANARABEN AR HAEE . RANEREEEABELS KBS Y, YE—
ERMERMNEAERN TS (GBYRXE, BRRRR) ¥, §ARAMIET
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AT
BTE. BEENFIEE=NTANRHBRRTINE; HESBRAN IR
s — R,

6.4 A&

L BERE T FH L Appel HAT BB B4R 1000 £, WBRERANATEMTE—
B (RA—R), BAXT O)EVER O(nlog n) B3R i, HEWM n BT £ D
W 7

2 REEAHARNER LN TE- LR B HMERTI S, X500 MHERTR
AW EIrm g B VIS BB DAMAXAXHESTEHENRE. 5t
i % B TR AR A

3. Appel KI, KXW R ESO LW AT E I T B RS,
BEFEEMN B ERERRE L X FmE.

4 RERFHRTEBITHNRAMEERE. HOEANSREEF EaEE S, T8
. ZeW. BER. L. FHEUEXE P EROELE. Sk TomTug
A E W A K B IR 5 R g — AN AR

5. BHR—TEZNMTANBRTERFHABHIEANNRANE, SEF LA
(HBERAR), THFHNBEA, |

6. ~PEHZERXTAAMKBERE: “THE—. HEB - —mBEERET,
EFNEERRBLXERT . EHERHER?

1. BWR-THEERPHENETUESANERETOE, AR EHHP
EEME.

6.5 HMEE

Butler Lampson A7 “Hints for Computer System Design (W EMZL R HET)” — X
121984 £ [ A 1 51 (IEEE Software) BT RET. Rh MU SRAPET X HER
BH SRRSO RS MRA R R ER . R B2, T www. research.
microsoft. com /lampson/ZE B %8 ST KB A,



Ol 7

% Bob Martin f{IR “HHEALA—~XWAREL D" &, CEBRIIBKAKFTELE
BTHSAMERREYTRMAT. AARRATFREEEEHTHRENER, #l
EASEERMEL RN R WAL HBRARNREIRIBR T IR TR
AR MMCF A RILEET. MTERDEER -FARRBAAME T2
TEET.

B RMH RO RET T, £EEMPORBTKAF | ZEE, 20 %R
B (HERG 1250 KE), B KAEZENG S RE/pa, HF 120 BE/XK. R—
TR,

1 /B X1/250 RE X120 KB/ R~12 M HRE/R
XETERGLAEROHEKERAR 05 THRE, SE-IHERUHN. HFEXE
=3,

X Mariin ARFEE—REXBERE (ZRMARNNEZRRLTZEHLHE
M—MEGFRE KRN, RFARETRERN—-R7HE, ML RE—A—
ALBMIBAFEI R, BERNKEHAETT - P RBRSE. KT8 ER
BERY, BEMAIER. AR ERGt AR ERTAERN Y, AREFY
BEREM. HERE, E-8BERT, RUNREREEE-HHELES R0#H
FHIE. I—XRCE2HRHBRALEFLHT. (RERERBEEZH—FHTH,
BANREERELTHET, B S5,

TBELE Bob Martin MM 48 “HK” HE TREAMEE (8 FX. ZEHETRE
FHRORRERH, AN KEEALTEMKR, WAEGNEMT . F2HE, 21
HHEMARKERLT

7.1 BREHE

THRERTTERDTHRETHETH.
BPEREL —EEKEF. BB Peter Weinberger # 71 71 W48 R & DK B,
M BE: “HMEFRN—#."REAEITRELEBABRAAE 100058, BRME



E7TE HEUHE 83

BREAAE 1 ER (HE 1/5000 £E). XBE 2

1000 % B X 1000 F 2 X 1/5000 % B/ ~200 M HE B /E

(200 L HEB/FE) 1 (400 K/FE) ~1/2 M FEBIK
BERW 0.5 UHEREZ—K, NERNFENHELREEN, HTHRETELLD
.

ERBFLFRBERNE=ZERN, —BEL TR T HTHHARE 640000 3 H %
Ry, RERHTHES,

640000 32 A 3% R/ X 3600 B/ Bl ~2.3 X 10° 32 Jy % R /it

2.3X10° L4 HE RN X 24 D F~6X 1010 7 HER /R

6 X 10" SLHFE R/KA5000 3 R/F )Y 26X 10" 3% 4 2 RURA25 X 10° T HFHR /3T
LEE Y

~:60/125 M A EH/R

~12 M FEB/R
MEGTHA M EREYU LTRHREENIAER, XE-AREEHEENT.

HRERH. Polya £H (How to Solve It) FRISHHIBIEUR T “ K BN HITR
R EEHRR — AN ELRRET RO TRE AR, B—
REMBHALDAR RN, XM BREREAFHRHN, KTLLELR NE KB
R, HEGFEBUNESAN. B AENERANBARLENNRR. L
TR EEXANMMN. T s,

(REAHBE)XERXER K=y HFEE /R
B S, A LR ERE.

FR-AAHERETADRNY LR ENEREZARPORA—EH TR, #T
Weinberger M1+ E i, BIAEEFR=/MEBHET.

000 X2 | w00 %% | 1 s
| so00

T RAEMR AT AW ERIER, B3 200 THER/FRHHER.

Joor | oer wE| 4 mE | 20 xme
|se00" & |

BERMNFLIBFHE 400 KHELR,

oo xE | e mw | o+ e |
| | _so00” P

B L _———



64 £ 28k e

WEREE (XREHRBH) EF: 05 LHRE/R,

oo g | e oz | o me L st | _a]
] | _se00” el |40 % | 2
REREAEFTHTHRAERA B TR,
BEHNNARE (FXHER. iﬁﬁﬂﬁ’rﬁﬁﬁ’rﬁﬂ’]ﬁ%?ﬁﬁ TR,
SUBTEMNHENES. AT ]TUHﬂH%iﬁﬁ%*Zﬁﬁ&E&ﬁ

3142 3142 3142
2718 2718 2718
f1123 +1123 1123
983 6982 6973

BRRRMOREDT, B R RRERREE AR U THIR, “SRE " SARET
FEMTFHOHRR: BNEPORTIERE RN 9B, MEEFOMENERE
TX BB, EERBMER, EEENERET INBFZE, En8mEzI N5
BRREFEZMERSN.

REEME, BAEFRFH: —SERREMNEREHERLAEREXEE 100
e MEERI KL,

BREN. BRAEXTREPEIT “72 U7, BeFRAT 24, HEL y
F, MESEER %, EMUAMS LOBERE: MR rXy=72, BAXNLERFEEA
KRSERE. ZMICUEE LB DR R85 1000 %2, AR 124, FEELE 6%,
2B RBAE 2012 £5T: W 9 RN, FIED 8%, 8% 1000 X5, KA
2 1999 £ 7T,

REMN TR R B R R R ER. WERTFEN G KRR
%, MABRENHEHRCEE. ARSUERARBRXARBHSHEN. EY
2=1024, 10 KEMERLARE 1000, 20 KBEXARZ1ET, 0 KBEALRE 10
7.

BB MEREFET 10 BHRBE— M AN n=10 MEE, #E oM g
A 12%ME TR (BT R RN MRS N KB RIT A%, AHT
BXHEMAE). 2 NSRRI, o G806, BRNAREHLE, & n BN 60
B, BEATH L8k 1000 5. EILEEFE n=100 5 N ZER 10000 #, 2L, @
2 n IR 160 M QUBA AR HESEME 107H02 X85 £ K

AR RE L —FF 315X 10D LBER. B—FHE, EHI2 Tom Duff 42
T X MEMZREN R BB, EEREA 5K,

MR- A (nanocentury).



FTE HEIE 85

BY iR EL 107D R, BRI EAES S AN ARME,

#. MEEHEs—#, REGTRDARELRPBARR. HEA—TAE
RKEMKLAEE, DERES 2 PRAHIR (RELHTLRUGNE, RARXN A
CHAHRDETERT). B 18 WA THEEFIHNRENE. XERTHAH
MEETREHEM IO BAETHEED “BEEE” 7 FAANANER
ERLOHMHNEERWEE. CFE. FMLURRUEE? FEHREERATE
HFOR? MF— KRR K S REE KGR TR, £ IR0 R $-8 75 75 1L 4 K B
% HK.

'7.2 MBEISTT

MALRNE N BFEPORET . FROGBER (TURERAEFE)
T EFMHREE AR AR m T R

struct node { int i; struct node «p; };

HEME: R 128MB IENHENGBEEHE T M ERNT 82

BERERUAENUE, RURE 128MB TFHNE —BEH SMB WEH 1% (B
BB 2 SR EREAEEEHESEF AN ENS, NABA0EHTTH
We BE-ATAIESHELAFR? £ERXD 16 HLBT, — MR- Y
BER 4T, 4REBEADN, RUBENBHCERREHNT. BNNZE 84
FH. ANRERE 64 LA THRE, FUCHTEE 16 AMEF. RIOITUATEMN
—fT CEFRBREHNEHEERENEE.

printf("sizebf(struct node)=%d\n", sizeof(struct node));
EMRAMBHARE, RNIRZL 8 M E2HREEM LR, 85MB HISHARNTF
16MB KRR ZBER T .

Wa, SREMHATIBE 8 FHiLRH, ATARE 128MB HHB LS RIEL
HEBE? XBAETREMEH CESPH malloc B CEUT C++P# new BEH)
HEFRENE. BEE 8 FTERTRAFT AN SALHNTH, TR Hy
REBTTRE S KL 32MB MR, i b, SAFAHEERING 40 N FH 4,
AT BN RETEA 8 AFEE. ARRFEHMLFETRESA 9%6MB 5(A
T (EREHEMRENHERD, FLEOXEBIRF A FHHA.

WRIMABT —MEE, HFERIARREHOATER. EREENE -T2
H sizeof 12 B G H A



66 F2Hs) A

sizeof(char)=1 sizeof(short)=2 sizeof(int)=4
sizeof(float)=4 sizeof(struct »)=4 sizeof(long)=4
sizeof(double)=8

B2 EFENE SRR E T X A — S RN T A2 R R
TR Reig st 2 M E A, XE AT CASHE R A A M T KRB RN T (AT % A At
BT HEAEX — XM, DARBER T EHRMSEME, 18 12 MERZE
FIRRBIER 8 M ENRNE, BE 2BMETHICRELESE 64 5%, 5%, £
10EH 13E, BINMBEATERER\FRER,

HBNBRA - MRETENRHH T, BUEX I SEEEEETHAAH 0’ %
FHAREHEREN, EEHF n=1000. BAEFIE 0L ETFBEERREEMR
[A] ?

ATERKARETRIEER, RENTEMD CEBRTFHET:

#include <math.h>

int main(veid)

{ int i, n = 1000000;
float fa;
for (i =0; 1 <n; i++)

fa = sqre(10.0);

return 0;

}

BRETTRZERF, KW E I HEEFETHANAS (RERZAHREABAT
X—piH, REUHERNTEND L. CHERHET, BEEBELGER). REAR
BRET 0.2 BMEHTE—T A THR, 2 B8 HNETE 1 F54, 20 BHKE
W E 1A BASHEE 10 24 TR B 200 B8 E,
BAREBFPRK—RFHRHTHSER 200 HHHHAL? CTRERSE.
EXREANPIRABEAER LN BT REREENEGE. EAREMSHERR
AZ-RRETRATTREEREMGL. TH, SFLERETHRLTHRE, BRE
BUEFNBATRAL (RSB EER, FUEEREET0XR). HEIHRT A
BRXANMER, UEE—T0RE, #dnAEREMEE CESNNARE.,
BMELRK? A THEELHR, BBAT ping machine-name. ping F —JH
KPS T L, UERAERT BEIBE. NEBWRESGHE, REAL 70 20
FT B (o) 58 T L) B 3% ) ping 3 73— AR O MLAR ( ARHUR AT 5000 HE AL ER 27 &
B, MRESAFNE, RTHEERT 1000 BB F, FH AR KR
BRER, 10KWRUAN I BAAH I RET (BREY, CASTEBESEN
80%). LUK, 100 JeLbBE ARKMBEA R CHET, 1 BT 10 KFH,
BB RBRE T LLF AR AR BB PR N S AT R AT,
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M T &R AR EENEZRN, BHERFREZAEXBRERENRE. S RHEH
K — MR BT B R I (R & AR e A 5 AR th B B R R R B 14 B 18 B BT

7.3 B2RY

e BMEEEE RMEEA BT, mBRERGNIE, SENTERTIE
BIRMNER, FRREBEREEREAY. Don Knuth B2 HE T — A RAHFEA,
ERETHEENN B R ERRANE RS, 228H0RN2 FRERT —4
B HTRM bug WERE, REPRELKR-FETHESELB M EA T —EHR
AR EEREN —$ 21T, Hbug BEBEZE, Kuuth HHFANTEERERT,
FHEBA A SHE EFEXNRFNETEERT.

AR, BEEERMARTABBM (HF 2 hRHTNR TS HBTHEE
HEMBRED. MRRXEEAAR 20%, BEHFAAR 50% BAHMHREEH
R MR I ETFERTRE 100 6, WK TRE R REER. 8R4 HE 20%
MRz BB, BERB—T Vic Vyssotsky ZEE M8 MR ED BIRBIMBIYL.

Vyssotsky Hh: “fRITLH RS HASEILE Galloping Gertie F, T 5t 225 9 7 45 ik
o, #1940 FHR—HRAFAWBT. 7 Galloping Gertie BIRTRI A4 8 &£k, # L8
BEFEENTRETANBAE. BRI LANSHER, WEEENEA NEF L
ﬁ%lﬁﬁﬁ(ﬁ%&ﬂ%ﬂ%#&ﬁ)Wﬁ.Wﬁﬁﬁ%ﬁ%uﬁKmm@vaﬁ
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nmaxsofar = @
for i = [0, n)
for j = [1, n)
sum = {
for k = [i, j]
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sum += X[Kk]
/+ sum is sum of x[i..i] »/
maxsofar = max(maxsofar, sum)

REABLLEHE. BEUXEETER, FEHE, CHRE. FlmERMNE L,
ME n=10000, ZEFHELE 2 #HNEITEE; WHE ok 100000, WEER 15 KK
WE. RIEAEE S VBN T EKEAER.

B RBKE -, MTHEHE 6.1 HPHHARPYK O EREMEERERE
Ta, RNAEFEARARENEZ. HMEEFBERT 0 &K, EEBRIBEFHTEY
B, PEAFFARELHRT 0k, HRFENTER o HR2ZEERTEBRBRT 00K,
PEBHRZNHABEARBTHRERSEL a0k, B, ERREAE O@. AT
BAMRAENNTREAF ERUABNMEFNRES n 2 FAY., BEENHZ
ML H .

RAMIFERT KO MR UREMESEANBE, EXTENBARERNE
FEMATEN TERRTHAARE, BFEEH#THAGRTRYE, RINR0ES
RS BE o)), BABAKARE 2 B HTEL ZHENDFEMELRTS. KO
A (RLERR UWBRELHER, S THFHERIERBReRFRTEASCTAENN
HgaXxi, FEETHRBEEZEEET.

ETRENVYFAFEETHRENEFNROE - GRIFE. DERFAENXE
RE, FEERIE S T, ZWRRTRENSHXM T RAEERLERY. BRE
BT TR, B0 REAERE P EREE:.

8.2 BITIREX

KEYEFRMEE: | BEXUNES. “H— B RO ET LA TS TRk
B, CHELABRAINEOFE, MEF-—INLTEFRARNEBHNA AN, T4 5
—“ABEMARLHE., BAEEFLZKE, SFHANE o R, BERT 0m)
$. KAEHEEFLBIUTHFABALETHEG: NESHSBERALLE Y
L8 =it R 8 x[i P BN, HEXWA ZREEEUESMETESRNERT
BHRREBFE,

B REHRTEH LT HERESHECHER x[i.j- 1] RRF AL, K
MREHET 2R, AEBRLESRTESE 2 04,

maxsofar = Q
for i = [0, m)
sum = 0
for j = [, m)
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sum += X[§]
/e sum is sum of x{i..j] =/
maxsofar = max(maxsofar, sum)

BE_AERRENEGEERT R, TERBTHBERE, E_IMEFAKENE
LEERIT 0K, FUBHET I EE O,

B Mg RN T WKEEREL W HANSEFRTZINR R NEE SRR
FENMER P E LA cumarr B i AT EEE x{0..1]PHZAEK B I, B EL x[i..j]
&R AME KSR T LB # cumarrj]-cumardi- 115 2. ZHE2 T L TFHER 2b
R

cumarri-1] =« 0
for i = [0, )
cumarr[i] = cumarr{i-1] + x[i]
maxsofar =
for 1 = [0, M)
for j = [1, n)
sum = cumarr(j] - cumarr{i-1]
/+ sum is sum of x[i..j] +/
maxsofar = max(maxsofar, sum)

(S BT BRIV comant[-1]M &, ) X ERACHIER KEE D O@®); #ITEER
EME: 2 M-8,

FlHE, BOFBEHOEZRE T FRBTHETRNERERNKEEBEN,
Wi TERNFRBPEABBOBA, BAHAEE o)1, £ RN FE R
BB ESHAMER KGR E. R NrEBFEAREF B RAFEEPEN
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EREASREE D, BRERMER T aEk

ERAENED nFM, TRERADARBEMSD 02 HFEH, REHE
MY LERTAHFUFIEAFHHLE,
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m, My

WG ERRTUAHRIREENET, HAEE R RARANTARYL R
B my. REKLEGER. BLL, BAEEABAE b, BABMED H,
RIS 0 Wb 2 AR, RIOVEEBARHRAERY ..

m,

RHBENMN S REEREATE m, ®omy, FELHARTE T E ., REEE=4F
= N:F: S o
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MEHE m. AELBEENE. A -ATENRENRECERRZNBTHE—E (W
REBARY, K20, FXRABKERMEE XA 0. BEdH m, RIOARI, Hx
URMARFHRHE MBEAFNE, HRED PHHRSHEM. BXERELT
—ERETmEE 3 KE:

float maxsum3(1, u)
if (0> u) /» zero elements »/
return 0
if (1 == u) /+ one element »/
return max(0, x[1])

m=(1+u) /2
/+ find max crossing to left =/
max = sum = 0
for (i=m 3> 1; i--)
sum += x[1]

Tmax = max(Imax, sum)
/v find max crossing to right =/
rmax = sum = 0
for i = (m, u]

sum += x[i]

rmax = max(rmax, sum)

return max(Imax+rmax, maxsum3(1, m), maxsum3(m+l, u))
£k 3 BAEE TE Oy RET A

answer = maxsum3(0, n-1)

EREHARY, RESLE, AREMBKEENHFNEZER O@ log n), BRI
DB ERAANBEMUGEN. — M EEANTRRES, ZHEES— Ofog m&iE
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BB D o B9 EHTEN A, 4 T(1)= Om)H T@)=2T(n/2) + O(n)-

F& 15 BR T XM E#ERER Tn)=0( log n).
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8.4 RHESEZE
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maxsofar = 0
maxendinghere = 0
for i = [0, n)
/# invariant: maxendinghere and maxsofar
are accurate for x[0..i-1] #/
maxendinghere = max(maxendinghere + x[1], 0)
maxsofar = max(maxsofar, maxendinghere)
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MR, %10 BRXT “Algorithms Design Techniques (EH:RiHHA)” KAZR, &
AERAXRRALARE.

Cormen. Leiserson fl Rivest #) {Introduction to Algorithms) 1 MIT 2 53 F 1990
FUMR. BXEETRHRBLESSEATRETTEHROEA. B 1 107 0 H4
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s 7B EFURER. RIVESER “BEIANMTER", MEEEEKX
EZRRRE.BEV.VIRVIEAFARRN TRERES W, HEER AT HiEE.

RESERA A BEFE KL (Dr Dobb’s Essential Books on Algorithms and
Data Structures) B CD-ROM 1. % CD # 1999 £ 1 Miller-Freeman H R A8 &7, X
HEAMEERNBEERBNBNEFRARERR AT EEBE. A4 BNEHH
2 F5, 7] M Dr. Dobb 35 i www.ddj.com LiTRISe R F M, EAME U —ALiRM
HE
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FEBRFAMMBEMEREHRC T RAXEFMNORERL, e
THABRARMAEUEFOESF . TA-BAMBLPERZIA, RN EFERNEH
WEF, HEXLBFBRAKNERE ALEESHNE. ABFNERFRSERFER
B FREUGATERAZAETH -, HEANBRBLEEN 1.

HH—FCLATRTRABENRE L. HEEX. RAGH. BERTUEK
BEMERARRAA-MEETE, “RBRAHERETRETOHHE R RWHES,
BEH—-APER, BRAEE. “RBAL” HABRELNTE, FERDRERS]
A BREHNHETERF O EAS—H.

9.1 —THENHNE

H—RFHFEARA, BN Chris Van Wyk F—RERABRLNHEE, RELRER
E—-NCERET. LIMZE, tiE—1R%E 3000 TR K EBE R HEATHER D
T—%,

REMBEGWBTHENEET, GEFLABEEE&NEFHNREL 10 44,
Var Wyk TR E—SRELHERRE, BESMHRATBELRANNRE (T8
MR-, EEIMIBEFURE. 10 RBKHRER FETERE BRI P
T0%FE 1T i [l EEAELE 19 47 2 e o 3T malloc LT .

Van Wyk B PR EMAAFIRER . FHAREFET A/ 208 200 1
o $0 1 1 malloc, BTUAMBTTLIBHERE, mAHE I malloc HERD. MhBAT O
LT KRR, RERBERRRTRERWEEIET 30K, LE - ZENHAE. W
RIEFEZEFN AR N AREATZEN RREMNATZ L, HFaidtTE K
HHETREHRE?

Ven Wyk MR ZEHFRERAT RN HE: FHBHENEEAERON ZREFH.
BN T MNER, BREFHBUOTRIRHRE-RET. UEELBERLNE
Kip, R RE GBI EETATRRABROATIERR, SREEFNHRE
T D B LAy T i Rl 45% (RS RERIER A S B8 30%).
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A—TEANELEREBUENIREFRD THERF, ZKRRNGIERFRASE
MEMBEAER. BER2EFTEAHERRG L —MHLH; ROELE BEPEER
TR T .

B GFRIFER T ABRAZ R FERA S 1L/ 3 3000 748 8 4032 /5 3
FERRN 20 TREBLZE, Van Wyk M T XBITHEE, FARESTRENR W
M, BRAEHNEFORE. SRR RO TRABRXMNEN. BidHidieRAN
HEFPE “H#57, MEENRDETLHEGEE.

THE-AREK D CRFHRE, ERARAX LA Van Wyk 85 5 8847840

Func Func+Child Hit
Time % Time % Count Function
1413.406 52.8 1413.406 52.8 200002 malloc
474.441 17.7 2109.506 78.8 200180 insert
285.298 10.7 1635.065 61.1 250614 rinsert
174,205 6.5 2675.624 100.0 1 main
157.135 5.9 157.135 5.9 1 report
143.285 5.4  143.285 5.4 200180 bigrand
27.854 1.0 91.493 3.4 1 tnitbins

RWESTH, ABANTHEE malloc LT . FH 2 BREEEEAS S, Bo3
BFHET A,

9.2 FTHONXESR

RERNA-NMKOBFERLMIER. B BRETREEFANTRT
BHANEE. REABERNAHEERT ABS0BTE, TERAS RBER
TRER.

W& I BHRR. 23 THERRTRE M UBTNEN S, &%
LIEARBHTEATENEESAT “HE” B,

k = (j + rotdist) % n;

WRITHBRFREE R CEFTHRRELHUH AR HERY: REAS
UEARBHMELRAY 10 BB NHE, HR%EEAERNH FEE 100 4%, B
THEMRBEDZEE, BT DERF 0 ETH .

k=3 + rotdist:
if (k »= m)
kK -= n;

LRRBEALRE ROERN) REEHRSHT BRNBEEN, AREHRS W
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ErRPAHATRAG?

BRE-RETZEFHEREES rotdist HEX 1, BTREM 1190 $3 T &5
ST#, BREJLEIRTHE, 62 AP R & A EE g il

BB rotdist REN 10, AFIRANEENETHEHR 2060 HVE, RE
BIREN. BHTEMUEE 24 PETHENRE, BEERBTEER, rotdist=1 B,
GHERDRFHARVIANE, XAEEFERT TEQHE. BRY rotdist=10 K,
NBEEES 101 FHR—KMFRWENTE, BN RAMREINREBHEBRT
EHR R,

URHEFARE, WREMEFERIEERERAREZ L, CERNEZAE
FROHERREENEN. EIROEREH D, HR4 S KB EW AT L,
EEROVENBRAEREEALHN.

W& 2—R#, TURAKAE, CBAE 8 B, RNABFITEFRAE LY
BmAE. fln, %84, RIVERELTEHFTHAE,

maxendinghere = max(maxendinghere, 0):
maxsofar « max{maxsofar, maxendinghere):

max R HOE FIEX P A B P KB KM

float max(float a, float b)
{ returna>b?a:b;}

EANFEFF FIIE AT 1Y o) & 89n 43
PRTE) CEFRF RS TR 2k B 80X M ik & 3
#define max(a, b) ((a) > (b) ? (@) : (b))

BAREMARHAERBEM. A T ERURERRE, THRAREEH 2K D X
—RREFLUABRMNTRREENMBRE). AT, ZROEAT, INFAR > TES
4 MEITHE, M8 HBHEDH T 4 B8, MERESILTEN 2.

SREERHEIVIHES IR TR ML BN BN, RBE Y LR
T 78 B R 2 LA A K T 2 0=10000 IF, B RIZATE M 10 ZRRINEIT 1005,
BB RHOLH 10000, EESMINTHE 3 MEFHE, K43 H O@ log n)MBH
REET O@’). RARMEAR, ERMRLAKRABNEBESHTEE I ZHREL 5
BREKU L, BiklmT HKEEETrE. W8 4 BET—AEMES 0K —XHE
8

SCEFRTARALHMBNEREZ MBTRETRRE, CHEFRIAES
BREERBHNS. CHATANBRE—RIET ABHE, XREETERTFR
W B8 R T4
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EHATLHEET, REMBLEHAZNRE, & fBATEH &R

if (maxendinghere < 0)
maxendinghere = 0;

if (maxsofar < maxendinghere)
maxsofar = maxendinghere;

BTN AL EREZML.
8 3—MFE R, RERMERAFAR (RTREARR) HIRTFEE:

int ssearchl(t)
for 1 = [0, n)
if x[1] =t
return i
return -1

FHRG, ZBRMENREIET 4.06n AB AN ERERETHM x PRE—TE,
AAE-KABHRDER D, EARRYAP LW TR, AUCEEES A ET
ELTERAL 8.1 HRHIFH.

BRI ERLBRN, WHUF RENE T IRCEREN T . RBERH R,
FAWR I ETEHART. BOAMUK <[(RFRBMYTE. ROTUEESEA
KRR E—MridE, MﬁﬁﬁﬁﬂAMﬁﬁﬁﬁ%*Aﬂ

int ssearch2(t)
hold = x{n)
x[n] = ¢
for (i =0; ; i+s)
if x[1] »= t
break
x[n] = hold
if{en
return -1
else
return i

ERBETHEBEET 387 AP, KOMET 5%. LARBERZRATEHE,
EE xn]TRSKERNEAE. R7 xn)UREERZEH LB THRE N HER DL
BEARZHNHHETHERETBENS, FUET - HREADSHME.

REBNEEFREZ ML, —ARAGHUE—MGR T, B8 LME—5
WOBITHANEEG? RNRANMFEREB/HFBF 8K, WRTNE, H—%R
FHAEMEREBITEE.

int ssearch3(t)

x[n] =t
for (i = 0; ; i +=8)
if(xld J=1t)1{ break }

if (x{i+1] == t) { 7 += 1; break }
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break }
break }

if (x[i+2] == t = 2;
3:
4; break 1
5;
6;
7:

)
if (x[i+3] == t)
if (x{i+4] == t)
if {(x[1+5] == t)
if (x[i+6] =
if (xX[i+7] == t)
if i wn
return -1
alse
return i

break }
break }

{
{
{
{
DI
{ break }

i
i+
i 4=
i 4=
i 4=
i+

EBRARENERDRT 1700 8%, FTHEALE 56%. AENNEH, BEFT
WA LAE 10%3K 20%. HRERRPDABIEFRAEAEDTFRATKEEE, B
30 ML RHT.

P 4o R BE—A R R T B, () M4 b 2 I ) R R R
e, MARE 1 EaREHRE L 5000 4 SEBK S £: SMEARMBENEES
e HELRERARNETHEBLEHIZE, SRFREBATHE 2549 &
20000 M RAMMFY, BARBHEENEERT. X TFZEFDHES S, BFHS
BiRd S BB ARBIET, KHMEEERRESOBED S0EST 80 fHE %
ERH,

T 20 #4280 EAXE M, Margaret Wright £ ST K E X MBI HITHE, HEE5R
ESENERREELRSANEEN BT RN E, MR ETFREER, &
SRTBAREERGEENEA. SHRUPEARBENSERE T &N S+
B AMERHEN, DRXFEEMERE, A5 104 sin 8 cos EMH=H AR,
REGHFPEBMEL, FEM MUMREMEABRENER, BENT A HER
W, MEEXENLBTEREERILD M., RE4EH TIHEHFRE.

BARUMN S OB LAHEN EE, FU wight ERBAZANNE. BT K%
MRAREOMEZE, BFRUETAANEORNOEE AR RENERAROE, &
EBHE (FREX), S HHORNEESEERLETHAE, FURRSE £17
E—-MBi. LRM Andrew Appel HBXSHIBE M, HERT — A28 H, B4
ARHEMELEANBRBRXN AR I AR AL NRE LR, B 5E
FE-AMEEY, BERURBERDAZ AEETEHNRAR? GREEXAEA
L ERE?

FHRARRAURK R IEEE: RNAERAERSERET A, BRI x.
y Mz BERRRELNR. ZF. ZRBENRE— M4, ERANASTE AR
AENGE, TAETEHANE LR, SEFLBREFFHEMEH, FEH/14
ZARMBHRERNSERRME x. v 1 2 845, RERNBRTUHEEH S EhE 4



EOFE Btk a7

MER. 5 S KFNANBEHHHEA= M EFESIEEANFIR, SHEOTFHES
EUWHE- M =fRMKFEENET, EAHR 10AZARET (ME 3 FBTHA
BARBRME T - RETHRABENL . EABHA A2 AN ARBEE MR L RAES
P R, Aol BT NS EREHEN.

REZMTEBEIRERMNOAE, BEHERTERNER: 4 Wright %544
HEMMEFTE, STREAMERE, E7H LML S, EXHHER
T RBRURBLER A UTHARRER T ERE. RN, EENRELH TR
WRER B LET AR,

9.3 IBEVMMFRA—_HER

REBMNHE R ARIT BN H LB F FRBROHTE L —. 4% F BT
MEE 48 R RITEAE-ALE 1000 MEEMBHAF 4B, £RN2T
HEEN, oA E S ERTEE R B — S EREFER DS
RET, MEBITABRULERREAN. B, £84EPRIORE THRLE,
EPTRE-AME, ERURTEPHES. ARENRLINERTELERANE
RATFEBANEERER,

RIMBAEESHTAIAEFFFRE-HER. SHEBMDYN, REXEE A
RENBHERARZINAMER: BLANBEFEY SRS 42 TP 4 BRI 2583 12,
EHEEL T RIRZ AT, RERH T EX AR S B i p i o

1=0; u=n1
Toop
/% invariant: if t is present, it is in x[1..u] #/
ifl»u
p = -1; break
m=({l+u /2
case
x(m] < t: 1 =m1
x[m] == t: p = m; break
x(m) » t: u=m1

ﬁm%M%ﬂﬁmﬂﬁﬁﬁﬁmmﬂﬁlﬂﬁﬁﬁﬁsﬁ+%ﬂﬂ%ﬁ@ﬁ%ﬁ%
BHHA x[0.n-1]T8E « B-REHHGME. 7t LTRHANMELT, LRAET g
%EEE¢WEE“¢&E(ﬁﬂﬂ%?ﬁw&%*%ﬁﬂﬁﬁhﬁﬁﬁﬁiﬁﬁﬁ
BLF LEFREA: RIEE TR IR 0 LS ¢ FALERMEA D, BERINE
ERARARR xl<t<x[u] I<u. BRIVEE n>0, x[-1]<t AR x[n]>¢ (HEZER
RAEEV RBHE A BRREE). W =4 TROMCE 0FEX R,
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1=-1Lu=n
while 1+1 != u
/e invariant: x[1] < t && x[ul >=t & 1 < u +/
m={1 +u} /2
if x[m] < ¢
1=m
elise
u=m
/e assert 141 = u && x[1] < t & x[u] >= t =/
P=u
ifpe>=n|| x[p] I=t
= -1

F-TRENBEAER. BHRERN, EATEREL fEQHTEF; RASRNXH
NEAREREAE, BHAIL, RIVMEt REERATHRL, BAB - IHIBE
BERTNE o BPNFLE assert BBDEMERMPERT . MBtZEx D, BARFE
B p HEA  B—KHBA T ME « RAERMD, EpREY-1.

RERNM 4 EREFRANNBELN — MEFFBROE DR, o8
EERE: ERREHRERD, CREGSxHFHEMATERS—K. T—EEEHY
MPABMLHERER,

ZEFN T —HREE XM ERNDEN 0=1000 X4¥EL, BEET M RANE
BEAEE: RNAEHRENETRERET Ly, TEEESOTRE I EHEYR i kS
W e, REBHEISRINE: 2B —-BAETHRESGER, BE—FH
MECLRE (RA%AHKD o ETF 1000, AREERG—AREEQH—4 B
B, URREEERNEEVHANMEER 512, B 1000 MY KE 2 O, XR|
M+ —BEARR-1.511, BAZKT 488.1000. BAAN D EREREH G IXAE
i LB ey e = X I Tl

i= 512
1=-1
if x[511] < t
1 = 1000 - 512
while i 1= ]
/+ Invariant: x[1] < t && X[141] >= t && 1 = 20 »/
nexti = i / 2 .
if x[1+nexti] < t
1 =1+ nexti
i = nexti
else
i = pexti
/v assert 1 == 1 & x[1] < t && X[1+1] sm t &/
P =T+l
if p > 1000 || x[p] 1=t
p=-1
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ZEFHERETINAN - BFOIEERT #. ZRABEFELAMLAREF
FR—%, ¢ HROMEFET —BKAT

T-RBFRLEABFHENL, CEFTHRFIRTHITORLEMLE. F—-4if
BHACERN, T8 nexti DLW, ¥ nexti REBTMNNEN fEQPHEHET.

i = 512
1=-1
if x[511]) < t
1 = 1000 - 512
while i l= 1
/# invariant: x[1] <t && x[T+i] >= t && i = 2A] #/
i=j /2
if x[1+1] < t
T=74+1
[+ assert 1 == 1 && x[1} < t 8& x[141] »= t x/
P=1+1
if p> 1000 ]| x[p] =t
p=-1

- BRMUABNEREENNRRGHARNEY, BRERNTUEBECRETE
WMERLETNT. A8 —KWKKKE 1 RES 08, BERRTE p &M,
#ERRARMMRLTE.

GREBNRE - MRAFFERIFN. CRATENMER, NTHBTHEREHR
182 BRI BV i RERF RS 10 A ERMAME, BTU AT ol e in4 5
S5HEAET, ANBLATEETHESIE.

1 w-1
if X[511] < t) 1 = 1000 - 512

/v assert x[1] < t && x[T1+4512] »>= t »/
if (x[1+256] < t) 1 += 256

/x assert x[1] < t & x[1+256] >= t »/
if (x[1+128] < t) 1 += 128
if (x[1+64 ] <t) 1 += 64
iFOi[1432 ] <) 1 += 32
iF (x[1+16 ] < ) 1 += 16
iF X[+ 1 <t) 1 += 8
ifFXx[1+4 J <11 += 4
iF (142 J <t) 1 +=m 2

/« assert x[1] < t & x[1+2 ] »>=1t »/
IfF O+l 1 <t) 1 +=1

/* assert x[1] < t & x[1+1 ] >=1t +/
p=1+1
ifp> 1000 |[{ x[p] = t

pa-l

RAVAIDAAE M EE x[+256] AP O RN S & T A5 R ERXEMD. — A
DRARERATUER EBANT AT, BAREREN it BURSRRT.
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REERPMAAMREDNE 42 FPRRE ZAERMNE ML o ERi#E
T, AEME-BRETENME, THRBEESUREFMUBREFHEA
BATHE. MENEHEAIRMER, FHEDT 8%METME, HFHRMEREENT
5 CERATH WA T 80%), YREBRMME LERN, RERI-BEFHE, BHn=1000
BT, HOXERNMEREN SOABRDET 125 818 (BDT 60%).

XAEMTRIBAL, FOSA—FEGHER, BEHERXE. 200798
BZEET RO HETFEREREREMATED: T4 x0], & x[1], &XK
M. RS -OBRRETHIEAOAFH AR URBEENSD ITHE. MRS
MFRELHENERTE. RESSTERERMED 41898, ABHEFZERF
REIE 266 4%, MET 36%.

RHESEEREROBR TETRAMALNBENER. RIEA - ERHE
HEHEERMBIFRERX AN P ERRF (SRR EAR L HETRERTLT
R (EM201ME 60 ERENE, HRERCABEHEEMTRIELRT. RERE
20 42 80 FNRXE M Guy Steele BEZ LT, MREMT BEFLTN, X Mg
VAR 20 42 60 R BIRRTE MIT T4 & T Vie Vysstosky T 1961 £ WARLHZ
EHTZRRE: KEFHE - irEBUHLU=A IBM 7090 954 LB, )

RAEPMBFRETRAGES PR THRNER. RARIMEATH, KL
RIVTLHERANERRASHY: YRE-ABIXMELHREN, CEREHE
F, HRERE, RELIERTARK.

9.4 RN

BR AT A B T 0[5 ) 2 R 20 A B8 0 30 T LU LA T LA

HENHE. BHOFERMRUAYE—HEE, EZFEE, Don Knuth NE
BALERNRUR RERBEXENRE,; ELEARFNERYE. et o R,
AR-AERBREER, FA5EENHM L.

KEBTR. AYEZBERR, B—IRENRERTRE, REBEHHAHKYE.
HEFETREHEN —EB BRI EHOH AREELBORENELT, MAT
RRBURDRIT (B, £F 6.1 %%, EIRREHET BUNEFTHE), HEFE
TR R RROR S, A FHORE, ROBEEZOBS “RETNIERTES
BE R 3 TRENETNARAREENTER RER DM 4 LS EEY
TR B RA LB

@it/Edk. ROVER 6 ETCHENRKBNRRT LT EHHFE. ERARE
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M, RN UBBER A ERSRE TG RRA TR,

B MEN S~ AT, HHE, GF i EORRY%RLEERTLAIFHLN
g MEMME, HEFRRGZRUEHET 225, HRH0E % E TR EnE
E—RY, BXNTR—RE T GEIE 1000055, BEAEYE, REEN—AREE
EEE—-THARGANNE. BT RLENIURELBURTPRE, BABED O
#E B Jurg Nievergelt #RE LA RAGEE: ®AMA M ILRT R,

B2 T REBRLERNLALE, ~ERNREETFRBRL, £ THHE
REMTETRALT . WR4BET—RARBRAK — BN, RETEE B0 H4 1
THT LGRS ENRERE. BERRRFHE T, ANERERPAEZER,

Van Wyk MIBITE2FE. Van Wyk f§ soiX i BB — AR SENS BE B AT & 108 0. R
KE NN RARAREE— SRR LRNN DR, |

A 1—REk K. ERRTRAAARESE, UEFR-AEEINLBEY
RRBERARANREEHY.

B 2—&%. ZURABAH. BENBERSRAICKSH EHTBEL S
A, LETUMERS, BERRBERABNERAEEE —SHER,

B 3—IRFER. SRR E LTS AT URB KLY S%IE, BFEF
) LB Ik 56% M B AN,

A RIS, B2, SEASRLLGRAE-BE T BRELY
W) o G R T K L B R R T 2 A T R T D A A i Bt

“HAER. AAWABERABEFNBALRABNERR O — K, FEAH
EEAR L TRNRTHEFRA TRAMER TS, FFETEERERLNRFE
WG FR FF 48,

4Nk, BATHATREBRN BHBRED CPU R, R4 T SUSR 1L
TEMAN, LKNBROITEMMBEEE e, BT ROETR 24, BIFRD
RUBEROEARIREROBEFBENDAT, TSR FTR A EH,

9.5 [Qlf

1247 B 8] .

2 APHHRATTIEPEMNEMCRE CSLRTRIGESE 3 EhES
¥ CHEFFH-~MNFRE. BZRERORE LK BITAT. BIERE 5
HHH malloc B, BRRATBE KL HN MHF LA malloc L. H2R— FRTL
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BLEE W Van Wyk AR R R R Ll D ERTZBATH
3YREIREEENE MR RS RTRNGEA i EOARERMAE R while
FORRNKREER? HROAWE - THARNREREH while EQER%REEH
e
4. Fng—MRREHAR KR THEE B, TR K2 C & E0EE B 4 x[0..0-1]
PRRAE:

float arrmax(int n)
{ ifln==1)
return x[0];
else
return max{x[n-11, arrmax(n-1});
;

3B max B—MEEE, FENLZH, CRTLEKEAH 10000 T80 8A DR AT
. Ymax 2 THEZXA C R

#define max(a, b) ((a) > (b) 7 (a) : (b)) f
BIMEBERF I M ENEATRHBABNBEE R 6 0 WRAS 8 TE,
NE 12 B4, BRE-DPEEXHTNTRORN, FHEERTES - TRIAES
e .

5 MRREZAMAN S AREENATREFHES HEREM, BLEH
AR ?

6. C M C+ERELT F 5k ¥, P isdigit. isupper BAR islower RN E F IR,
TR S Q0 1o 32 B it 4 o TR 2 .

T GE-NMERKOEWES (BRFHLRAL), Hou@aihite | K
EEE? (BH2E, TEIMNFRDELAMRITFG.)

8. WHTEREF 0 AR L8 4k S P B AT &

O MAMPFERL —HBERER, FUNTRRANEREBAL S LRET, B
HH, EZAERPETEEFEANEABGRE R THFREEAGERE, TE]
WP BB AR MER—, FHARANEIEFETRILOEE. FOFETE
REBRREME? HEMEFRITRSHMLN, ERONEETH S TEE DR

10. D. B. Lomet WE B F I MR EF 1000 M EHHERBEEH TR B KN
EEE. EEHR- MO EFIEER RS AR S BRET LS, KEEEM
FERGL, TR R o 7

11, % 20 #42 60 R W, Vic Berecz BRI Sikorsky CHLEHBBRES, £%
B EREANBEZAREET. ¥ S AEEFR, REEREY S EOBREN 4



B98 K3 93

WHEERY. BRUAR DETHRAM?

2. MR ESEREFMARRBEERASBFETRL. ATHETHHNE
i

Y = agX" + 8. X+ +a; x'+ T .
TR ER T 2n M. BAH - BHREE %K.

y = a[0]

xi =1

for 1 = [1, n]

Xio= X & xi
Yy =y + alilwxi

9.6 #HNEYiE

3 3.8 WHIE T Steve McConnell B { Code Complete). HERIE 28 ik T “KRiD
RACRE” ERRT—RMME, FABETRBRLIE, 829 ERFHKEETR
AR Ak B — 4

EEMRR4RETEXNRBRUAGHN, ERATCNEABSHEHE SR,



B10E Tk 45 %2 |

R BRFAEREL AR, BRAGEHZITEAHEEBANAE “E%E%
g MRS EEAE, IENFEEREE, BFRER T/ mlE, X
BHER—ETHET. FWHAR “XRIGFYW, BEIGEY, RUFREZEH
HENMWET.” FHRAREEAEE—G L2 ERF AR XENS, ROREZR
MEERF i R4 = 1R

ENEZNRERERETZBRAN. FHINBEQXWRTHNET, FRFE
BEMRR. EOZHERWRETHRLEEOBER: BE8D, B &8
B, HBREZEAABEEE D, FERENEERD, BENRENN IR GRS
b o 5 R A% R Yt i B G 0 B IRV R M R D RRCE B AR AR FRE M A ER M,
FRETRRERRLY, SENE (HNERANZEPEINTL) BRAFTRANOA
Fo SREAEMNRBREEXNAEN, RODAD0HERAKE.

ERBRERM, RIRME—THRDZENIHEEHR,

101 XEg-—Eepk

WA LA A Th AR PR KB M %M. Dennis Ritchie A1 Ken Thompson
BUIRERS 8192 A IBUFHHE LR Unix REREN ANETXREMB LS
WE “ERRRREFTE BRFCHATENK LK. BRBHIRFTEAMNES
BRRENZIEN, BAXDARRPEETE, LSBT TBREL.”

fE 20 40 50 4K, 2 Fred Brooks ¥ —HHBE AR &S —MIXEFH, HRETH
WHTRE . ZEFF ARSI L RS EENNBNER S I ERNE R L. RKEEE
PH—PERER, WAEN 4, BEREBERS 4. EXNERLEFELT
TMRETF, ESREZEKX,

Brooks i AMB—FRENBIMBELE - P EFRY, BREABERFT,
BEFAETRANRETUEE, FREINERENTRELE BRI ERQRMZ S,
Brooks Bl T —&HEEMM BN, DTREFARBSBILETRNE. AW
HREMOMBERRRBABRZ ERAMANHERY ., RanBERARANERS
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P BB, RE EHERAEAUR A SALT A FRENERREEERERMR.
B o HF A o] B H IR R 3C, Brooks B EA§ A — AN B8 i 82 By R B ML AR AR TR IR
g, RERGENEREEREZF/NTIFRERZN, BREGHZERHEDL
WARENAEEEER MR,
R R RS RBIZE. BIERBTIUPRERF, EHSENHREH
HUHENERAEINER. EREFAT, TRFENENNASHERBALT
TREANLES, RFETUERNZRBHANEED — I EEE,

10.2 —PMETOE

20 WA 80 EREH, RERT —MRE, CELAEEEEETEREE. B
TAME G —MEREE 0.1999 FHE-MRS, FEMEREEL MK R
ZEIMBRAAM, RAFBPUHEPHEE M. ZRFPEEENEFUERE RN
BYH x My HE0.199 BN ). MAMEAKBNER LY, SRFERTHFEHEi
B. REEFEA y) HEHAPERTHTARTHBNS (MEFME). B
EA—IE Gy PTRFERN R, FURRERRKEFRRER 200X200 #55
AR (ERE 0.199 ZMNEYN: NRABMERAFLELR UR-D EHRERT
GHE, ZRAMETATRITHRR SHIREFENEREA.

5 1538

965

1171

17

9% 162

0 7

EHMEEE L, K 17EME (0, 20, A538F (0, 5), B—F LM TR
FREERTH .

ZRARES KW, LEEBFRIRI AR, BFERTUESER 16 M 32 6
RERSFMEH. ERER 2 SBBKIE, 200X200=40000 T HWIE® 160 TR,
B EER T BEENRTE, SRAFHT 80 TEVRAPZ -~ MERTFHRE. £ &
RERVNEHNEBRREHANEN. EREEREMEK, CRABAREAT.
2R A RRAWA T DB LR NS EHNTE. RSB EBRRT AR
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BR-NMEANERABABESNONE. X4 6FREE, BREE-TRFL
BRFFATEN ERA—NEF 100 HAEZTR 10000 X 10000 KY5ERER, REF T
[/ FEH B F .

WHWRERERE, —MAEBNRREREER - MARTHENT, §HAS
RRBEFPHEDTE. IRBESBEOBEBE, CHLERR SRS T 900,

pointnum

cothead row next
0 2117 ——a-'L 5 [538] —1—126|1053
1 = 1 | 98 138 15

2

WEERTE-FIPMH=K: K174 0, 2) B, H 5382 (0,5 &, /& 1053 7 (0,
1%)¢aﬁ¢ﬁﬁﬁzw.%EW&ﬁﬁDQMEmTEMﬁEEﬂﬁ(u»

for (p = colhead[i]; p != NULL; p = p->next)
if p->row == j
return p-»pointnum
return -1

ERFGOEAT, ERE-HATEZLENN 2004 %4, BEHREALAEHH
104 H R

BAYGHER TRE 200 MUK 2000 MERHEE BMIRHE — M EEH
BB, BRI FHZRARA MY EFRITZIRESH 00 M EH, WERNBE
LLRPEHRE 2000 M AEMBE, BAENEMIZESH 245, Bk
TR 24800 M. CHRRENIT B EM R b FT R 102K A malloc, B4 BRI RE
HFEQ AT, FLE, BIEHENENN 0 TR HMINT 96.8 F23.)

BF RAB R CRIRE 4 MM Fortran KA & i3 4 M B R AT B — A4
ARA N AMRROFARTIET), BHEH 2000 M TENFTHAR RS L, TE
RERZANHE, BREATHBETFTREBRAIEL ChoRB 0L aRE f5—
Bk, Fortran AL 1 ARBM FHRCSUAFHLL 0 HEET).

poinmum | 17 (538 1053 98 | 15 {1800 437|832
row| 2[5 T126] 1 {138 11 - 11| 67
firstineoll 0 | 31 5| 5§ 1998; 2000

1 2 3 199 200
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Bt i A AR firsteol[i]R firstcol{i+1]-1 Z AT row 1 pointnum # 4 FR
BAR R A 200 M5, {E25%E LT firstcol[200] LA ik & %Ak . HHEME (ij) THHET
BEA ps, BeANAE R T T A £ AG

for k = [firstincol[i], firstincol[i+1])
if row[k] == j
return pointnum[k]
return -1

XAEAEHE THANRA 2000 M T EHBARN—ANAE 201 MU EMEA . ZEF
AER—% 16 B (BFHEN 8402 MFT) NIFLHTRENMEH. wEREHR
SEENEREHHEE (PHREXATEHRTA 10 %), PE0E, ZRFHLA
FRERERFOER. BTREZRFRIEFNELRSGH, BdER—2KY, EFE
IAPMRZ EREHES. BRINEHETHRBAALTREN, RETHEEFE
70 FFH.

BERGAWMARER=E, RNEETUH# -SRI ENER. B ow A
MR EEHELT 2004, FUE{IBIFTFRERFTENS char ., ZRHZ
BB 6400 MFHT . WRTAGDEFEMT R, BARMEZTUE2ME row
B

for k = [firstincol[i], firstincol[i+1])
if point{pointnum[k]].row == j
return pointnum{k]
return -1

X EAEE M 4400 MFHT .

FEATRED, REMERNENTHEAELRXE, BAXMGRE0ETHRER
HREHR. DRETHRAEER, HFHXEHRE row H col B, HARATHTLIE
AMAEREATN S, BREANZREL D 0)FT. BMEREGBAIHITFR,
EEMWNT BT L “RERT” TE D 4000 ~FT: RNAHENSH, Ko
MBI TREBTERNREFYRFE, HTRMES B row 7 col fH.

W B EE TEXEESEH MR L. ZHERER: RRAKART
[FrERESAREE P AL HARAER—HE GERED 0) WIERE]. X4 n 8wk
HREBMSLBER, THERNWRES. BRIVEBTAEYESAN KL, RITAE
Z lastincol BUAA firstincol BX, MEMATEHNFEEL: APHBRE - SEEET
—FIRE AR RE-AMEFHAMEFEOEENT. XL, EAFEER row
BCXT B col B, FE BV R ERA firstincol B 5 V5 i row, BFRARATE RH0E LH(
Flo R row —FHigE 324, BERNBEHETEDRN 16 L IRBER DR AL,
BNEMNEIMERFHETF, BEREBLERAEHA, UVEILTEHNZM.
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10.3 HEZEEAR

REGHEEEFAIENREERTE, BEMEEE - BHABEEHELEND
T AR, RIEFREHBOEFHFRENGEZRNER. £TF—FiF,
BIBERBRORTHEAREEFHANAE.

FERE, EFTE WELRAAHE, ERNBEL-MEN, RIBARE
B, MEMEHTERTE, FLARFIMEFTFHTATLLABREL . ZBHRLE
BHAENEXERARRTMFARNESEE. M EEEBR I HEELNES
A, TS MET SRR BT DWSE ., Xy EHEATAE#H
ZAUARHRPER TR,

B—R ‘ERBAEF" HAYNHINEARMENABA LRTEFER, RENR
HATHREBRTASOERIR. RETHNHZE, BANRTHELGMEIT &
KTHXHABENTELENEAE. RIAGEEIMNES, REFEHERSHEE &
EXTHREMEWEAM Y. HRTNEHESEARTD, EXOTRRTUERLH
AAEHPRFEE,

3 PCHFHI M P A CD-ROM Z, DVD-ROM F & B, ATRE ST IX — Kk 2,
“REZE MRLAETUREERNAREER PREELTRORE, 7§ B/ Mo
REMEXEREEFRNREDT, HETSLARSTE. X-BEEE8REAR
Pt RERELONEREREE, ATTHE THRESH.

HTAEEMEETHRTRR, HEEXMENNXOREEREINELR
HomfE. EENERY “RE, FARTEFLR, AHENTUELAREESLEA
HEARNSEE. |

BHEELEEH. B 02VTOAATRELHT. £E1 D, RiETE—42
EAFMZGRREE D ERATHFANETEH, DERNTHABERS R
MEFERTHR, BLRANABERAS; HER, RNREERFENEY, LnE
HEEHRIHH. BRI WEE—-RRFP BB TRHBRIIFARN— BN, £+
BRHEREAFD, RF fustincol FHMBES AFRNTRE col RAMBERTH7T
%3,

REEFATBHAERS HEREELTPUBR) MAFPOEE, HER
BHGHFAEXTINRENE (WK XRFHH) DL MREER NS0 KL 8 &5
IRERNARE. RERMABARDEER TEMEAR, THRETM 1821 553
2080 FZAMAF: ERRIE 260 M ARGHE, MEBHT 14 AM58HEF B 1
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HEEHTHH—K (F7HAM RUEEREFE QHa6e) [BR—1#1% 260
ErE-FEHHRSHE.

—HEFRERETREEENARREMUTHAGHR. AFEAX-FRET
BB XA KT BN, BAMENRRAERRESEE, WA TROE RS THE
REKMRHEE.

SELEF. FRERERRN, BIEENFRRIBHETLRDSER. Fin, %
WHRERRTF, BRITBITESRFN 2 MESEN 166, HTHEEN 8. £AAS
BHEREE, BRURT - MBF, CTHEEREMTEHRFFHENFELEDRS
i E, BNHETES BLEH c=10Xath, RN HHHET 2 B b HRE—
FHA . EEBA BN T HAE R HATHE,

a=«¢ /10
b=c%10

BMEMTREMARUE RS T —%, AtERESECEERE %%
BUARBHBET . X—LRBTURDEMERFABENTN, BREL MR
ERENBENENHRATEEESE (GF3LHE6).

FERERMEY, RNTURSEBIE —EE (LB ETHEIRE) Bt
Rift. TUBLERENMRE OLER) GLPREN 16 6, FRE%% 44100 %)
MR CD EHMETRTRT FRHSBHF R, ~BHEEEE 176400 53,
MP3 FRER R AR E B (RERER) BE B CD REERE A/ PR A —84,
HE 1010 BRBEE-TRRLE. BE. BHLUREURFRLHE LR RHNE,
HUBEF RN BER R REE, B 138 WREMIE N T s —
MR 75000 MEFREANLHERE 52 TEFHER S,

AEFE. ANREREOFRIRNENAFAZILSARALEE, fim, BE
RREFERT A FRARRM LR ., yHz, FERREERENA). CHEES
o ARBYE - TR RERESEHER P — A 10000 ML, BRI ERE
10001 A x &, MARE y Wz K, FEXE#B? B 10000 MERZE, %
RS HTEN, 20000 M EEMERAREE. BdETEN 4 HRIRN
HAHFFECRT LR AR KB RHRANE.

NETHETR, EREFARAZN, RNFALERILET, TEKERRMS
BEFRNARNBELTFEEREHFEN, ROV ZRETERMELOEBE. A
80 FIERMFAFARF, BEEE LU NP EE RN TAEBE LY.
WEKRE XA ERRTRRET TSR, BRinET X LuEHEHR. RS
EATREKECR=ZFEMET AFHARLBHNER. CREEELE 250, HTH
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K AFRHTHPHKLA 80 P FF.

e, PIREFRNELE, TERHMERNEFG—8#T. £ 4459/
HHEAFHEER TR MEEHESH, CNEFANHERBTFHRANYEF#EEE.

7 20 4 70 E EH], Brian Kernighan ®E T — T HRTHERESR, FH—-13t
EAFRFERTRATHA 150X 150 M. RITEXEAEELHIHFE R aAb, €
MABTRRRZEMFAEE . Hit Kenighan MEETHNHALR 08 (afi,i)=0), WHH
EMREXMBHY (afij] = afj, ). ARELEFIZHEELEE—HRERE c PR,
TEHRRBHK—%4:

0 1b[0,1]/b[0,2]|b[0,3]

a[1,0]| 0 |b[1,2]|b[1,3]

ra[2,0] a[2,11( 0 ([b[2,3]

a[3,0}a[3,1]|2[3,21| ©

B 7 Kernighan o7 LA FEMABE S H afij] T

clmax(i, 73, min(i, )]

WY b thRERH, HENEHE min N max BH—TF. SAEHE, IABTEREE
EEHARMNERFBHEHT. B AE Kemighan WEFALHER LEER%E
WAL, BAEHEBE, HREE-NAHG 30000 M EHHLELE, BEA 22500 MEH
HEREDPE— TR RRREEN. W EERE R 30000X30000 15%, FALESRAS
IGFVMAS L, RAENEXTREARENRE.

ERARUHERRT, RAREHENIRRECHEREERBNREART. RE
BHARMERERAFLFET, BRYBRE - REHESER CD H4H, REFHRY
REALELHRR. 2RSS EMEFHLRE 4 EABNOEE, L&E
DR BERFEABEER CD, BHREMXMEFHN —HWANBAR—B4T. H
RABEARME-BAKENETHEEN, REATH CD XAFELETHRNEH
L3 CD MERT, ARTRRTROGHBEIREHREE, B 24 BRER
TEZARABRPARE D RO EENN ., RATEES B2 Y hEH—A N,
HPEERHEMOSEERES, CIUERR, XEALENNIERE AL AR
REREBRT I NTE RN REES.
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104 REZBEZA

ANEERARETRE, TETRFREGHR,, EUAEHBLNER RE
5% i W BT R A R TR TURA T @ A7 s AR

for 1 = [17, 43] set(i, 68)
for i = [18, 42] set(i, 69)
for j = [81, 91] set(30, j)
for j = [82, 92] set(31, )

EZE, set ) TAFHME ) 2HWEBRIR. THEENERK, RHHEATS
K PRI HR) hor M ver RY, TR BT n B H A 2.

hor(17, 43, 68)
hor(18, 42, 69)
vert(8l, 91, 30)
vert(82, 92, 31)

FRAELTUA - MRS RE R, XIMERRARDTENRA S Eme S

h 17 43 &8
h 18 42 &9
v 81 91 30
v 82 92 31

WA EAABRRSHRENEM, BATULHS (b v ERAMBRED) SEH ML
RAZART (REHFREH0.1023 FHBEDO FHEIMRTHIE 1071, R
PRS- THRT LA RA 2N FRE TR ERTU LR BT RHT).
ZRBREAERER T HTEONBZ RN,

e X, Bt AR HRABTRLIRANLT LREF, Bhtsss TE
KZRETER, FEAMTEMBERE. ER—A “BRAL” OB ER T, RERA
A BMATIE T, HREERTHEARFAANERSEN — 5 —KUE, T
ERAGPRREME R, FAMtHED T ZMH.

BEMBRTROEHAKRY, BEHEA Windows RERTERNEMERN
Windows CE, RBEARFENATH “BHYE” LET. ZMRANAFA R @
(UD ERARDRRAADHNEL (RERAXRE. L EEB) STERE, BE
MRAEREHAFRRREEL RN HEEIAPDER REX T Windows API
REARERRS GFANTHESEFRN, BMUETERRE, WREFEID.

BER, AEERFD, R4 FTHERASLBER—TEHNEFXA. #32
THAET -TRTRAGRFENRESR, RECHIEARNRGERNAENELE
Mg, HEERMEHNED TRFNSEA,
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Kernighan F Pike £ AT18T {Practice of Programming) — ¥ (EXBFE 59+ C
R FEBIATHTNE “HER. HEZNEDH". MW7 75 FRRIF A
Fgsw: BN UMK —MNEEREE, BIEEHT Java R Java B (Java Virtual
Machine, JVM) XEFHTEET; W TFEATRESREHEFRYE, BIR®ET -
MEENFELERAIBEEN. RANERER.”

#ﬁﬂﬁﬁ%éok%ﬁﬁﬁﬁﬁ?@ﬁ&%ﬂ%ﬁ%&%—&ﬁﬁ%,ﬁﬁ%%
RUBRHRES HRERET ERRENERLHE Unix REFHEA FHREER
BASAERR. EABFEOFE, BFATHSERIBAREATHLEEIRT
GERHITFLHEE. AR ERAZLEBNTIRALE R S4HL, CRERT
—ENEERNAA, WNETHESLES.

Apple Macintosh 3 1984 F3|ARf, B—KESAHFTHOHE, XK DHTHEHN
(128K FH i RAM) REAANGHEKAM REN - BN SAE, &3 MER
MeREHAETREE, FHREMR 6K T4 ROM. EXEENEEZY (A5
ERBEN., RH BRI UREAILHEEFETRBES ROM, &
BHELEFHRE REIRIMIT —AMEBCODE ROM W . MATET, 1 RwE
Bt R, mLBENEFRARAEARE, KPATMERE S 5% ki
RIFEAHER—¥ (RERERCEBT T AANSE). BENLHRBETELEIES
Be. -

10.5 &N

THgE MRR BFEAGHFEL 10% SRNERR? EXLRET, X
—REMAET LA AR HHRROUREXTUFEMT, £ B8 ORES,
GRFARRERARETT: C2ATAFR. WRIEEEESWEETESR, £
PIIAZ AU AT BRI SLMAL 1) 10%R 1), E—~BBEHFERY WAL, BARTEN CPU BBk
MBERAECLHATH QR ESF RAMRBR T, BTAZATH T A2 2RI I GE
SNE B2 WMER 2.4). EEFROZMMAZE, RA%%E T B2 M EAKBE .

ZRPH “FH " B A FHAT BFMETH B AR EE— R L, A
> RS BHE SR WAREITRE . K2, SATEHT T M P20 2 ik
ER—FJARTT 10 LRERRARBERST, CHFEHRANRELE (RELY
AHRBARRBEALRIFHF TR REET). FL LHECTHAERS. »
BENRBMWREFHE LRI AE, 0, EREEESNTH, 4Lk
THFNHED, ENRELURELH S%HAE. BR—MRFFS2 —Khgs
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HEBREXNREFHEERNEH: $—IREF IK FHHNEMRELDERD 100 F24%
Ry A ] LA AT

ERATH. REYFEHRETHRIENE EATRFANEBEREITNAAESN
HRAEL. HRIMAT —MHCHESTRENTMARER, A UNREsER
NEREHY. AR A TRENKANEY. SBRTFTHTERT B, Doug
Mciloy MEHBERFHALAELASHETR, BEHEERE—FHBTEL4FYH (B
BEXTRRLEAAE): ERARCEBRERRABT . 4 - REERNELANELE
EFBERAFREY CEEHE), RERABRTHEENERE.

. FMEFERDARERFLE. DRERTEPHURBAE, XS TH
RERBETERETRDEEIFHALIZ FA MBS, FEFOLAMIFAHT D5
A AR R ERR N, 8 14 %0, HERELHATLIREREEA
FRRARBE S, BHET ML 8RS B LB, RBEMLETRD %L+
7. WAEHBEANREEEREAIRENERTRETREEIMN, BRRINFLEE
ARBENBEFRQLFRABCHRBRAOTIHRE. T, ERINERRE
RR AN, ROV ZIRBHHAR, SHXERIBE S RINH HEE.

HARHE, BEAENTRFNZANEAFEENRY. EERSAERER
HETHRAFTHEMRR AR, REIRERLRS TR, BUMRE I o2 an
FARUTHHFREFBA SR RET R,

RAEEMNHEVTR. BNELEARTNMRIBETROER (EFHE. Bif
G, FRERURSRER ). SHE D RESEAHA (B E L BEEL RS
A—%2EE5RN (R, SNERXBREN, H450AH L RMIIKEET,

10.6 [

1. 20 48 70 (KK, Stu Feldman B8 T —4* Fortran 77 H %%, T HETF 64K
FHHMAELE. BT HETE, GE - X B R PSR ED — L AH 2
BT, SfRMaE, BXEFREFEEAMITEH, hERREEES NN T %SG
TFT, BREFOESMKDNTRTELTAEY., hita?

2. BRGSMMEHES—MERE, BRME 102 ThHdRORREERESE?
A LUHRESFRBEENEZ R - EEMMRELHT?

3 HARKRZEBAEERNBBTE? YATAHNELS? RAM G L5 RAM
T—RAZPRAAN? RTUER - THREAZT A B EBREN KA

4. BHA-TETEMNARE (NESL RIS EE) brosiE, 566580
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A4

5. ZURIM%EBE F &, Fred Brooks EEKEE XENETENRFS M KRE
FAH—ARE (BHETARE 101 THHBEAR). BAB-IPRMABFRDL LA
MHERE (KL, ¥ TEMEFE-ATHETHIRF —E R e RRELH
SXEET D, FUMTRERHAREREIR. BRANE A FERH AR
RHEEZRNER. IRSE TP EEBETESRNEY (RFBASHLELTH
ME~FNMET), FRZEETENAFELABRET BT, BRBEARERERN
BERREASE. Brooks MET UAERNE MTRENEERSHER

6. 7E50 10.3 1 RX P48 E A ATHE IR R B R/ R%IEH MR 10 Xath, iFH i
~THEHZEEERNLE GBS T LE S AT KM B A5 i,

7 ERLREMEEXHAD, BT HBHAREERAEM LR, ks
9.1 WHHMHF. BB — A EF-HENEREN, XEEAREASE BT
BEF Bt a H L.

8. HENFEEE S AHE (MMDDYYYY) 4T 8 MEH, hH2EEE
(DDD-DD-DDDD) BT 9 MEH, ABRFEHBT 25 A (Hh i H 14 A 55,
LA, WL 1A ETE). MBEEER, RENF A KNI LERR?

9. R Rt MRS —AALIEAN, HEFAN, FRNER— FEREY
HURBBZEENER.

10. RGHTH M (Hfwav) ATLUESEM . mp3 M. BB @A (Lb.bmp)
] AR 48 .if B jpeg M RIBEIEE N X (Win.avi) WUERf.mpg T,
RE - TREETHER, WE-TFTENRESENNE. XBEERANESRANEST N
HHES R —ROEE (thingzp) ML ERR?

I —fEEFFRE: “RAMKNEFHE, REFARBRFETHNRE, [EERHR
ERARRB BRR—THROBE EBEEEZFE28 K. RN LD K37

10.7 #HBEE

Fred Brooks Hr#E {Mythical Man Month) —HH 20 HELSHKT 195 &
Addision-Wesley thhi . EEFERI TR B — B BHBNE T, R EBNTLEY
B, EEAMHELEREZW N “No Silver Bullet—— Essence and Accident in Software
Engineering”. %% 9 4% £ “Ten pounds in a five-pound sack”, CEF AT
—ERRRE P B EBTERREH, SR T -REENAE, DMEATE. BXiE
B LR LI A i 4 B T R B i 1
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AHE 8.8 WHSIMM BT, WEBESHR T U SEA M BENEIREHY
ERRI R LA

10.8 BEAMEGEANEME]

7 20 40 80 £ 5, Ken Thompson BT — I HREAXERF, cHTHRGE 4
HTEEREREAE, LA EARMES A ER D (BEFRDHT S
HENRE Belle BFSHNEBHERLH, EN8EH Thompson M Joe Condon —iE #
EHD. EEFNFIRERIMRETRN “BE” (RHNBE—F&) SRERTE
FiARAEEBRANES, WENHEREZMERT LD ERE, TEREHS
FMHZAREIT. AEBINEEEFEEFS TRENH TR, AR
W EMRRTAESHE B SE SR FTHDCRELERTMER: “E.
With. BKLREA" MR “HUEZNERAME", BTLTHENEFLB HN",

EAREHFETRNBEEZR LRARBEAMN. Eik Thompson KA HHEE 4%
RUEDHEFSHAFHETRI XHETHE £ CRHCET 12 M, BB
LETFRIFERA T, RABE LF 64 Mg T, B TAE SO T BT LL&E Y
SAEY, WEHE0.63 20, XEBXAETHE M FOLE. HhBANBREE 30
ML, SRBTERRETE-MRE I UENRERE KA 107 ZARE 12 M
ficg, TN, ICEBL THKNEERE.

Thompson FXBRABEAET WA, EEMBENER, SHE-IHEER, T
MFhr, HEAFHENE, SELEENEERTESR.

BHG
FT8]9]t0:

HEMAEFRRATAT RS TRIH— B TEENRE, BAFE£=
GRS DL A I P o X PN (R SO B KN B 10 64" ) 10 2%
MRHF 12MIMIER. Thompson #—F MBI ANEEFRNAENY, BT
AT ERRRF 4S54 MOBHNERAE, KPATE T EREH TN FRIH—4,
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FIRBEAEE, MABEEEDMET 454 X648 ALK 12100 FHEH 12 MR,
RHBEETFREFARNFHOEEST.

Bl Thompson MEMMEF LA A - B4, MERBZXHRERET —%M
. Thompson FMABBWAWTINHMEBHBAZARDT 8 5, IHTFHBEIBEF
BRI IR RN AHE . EFPRUEL TEFNETHN: SIRPEBRRERDE
BN ERREE, BEIARBNERMT LA BEALBT LA E,
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REFHNBEAGNE, F1ESFF2HTTTAAY, BTROLEHAR
AR R ANEF. FBKSRESE, FRLCNERTALGEN T AES
Bt MeR A REG R L,

FUFHRETAA—BRARAHELE. B RENBT-ARLHRER (2L
FMES ) B ERH, FRFT RMUASHRE FABRALAFM, —fFFik2Ht
AREERLAFFH AN, ZAF BFHIH. § WENMERELEN, FAF
T ASREARRER SR E L 2 5 ERATALET RN IAZH ED S
& 330 39 405 BRI R LA,






s1E g K

MR —HIR? ERERER. HAFAFEN. BNERE 11 2RH
T4, AR 28 FHRMAEFPHARERT &S, AENE, EHFAEAR
AXH. FHEE, REREFTEERERETHRE, RS E BN EILR
& (EOBRITES LI THEEN.) ERMHERT, BFRREER, ARECHTH
EHFRY.

1.1 BAHE

RE AR AREABAHET RFFAITF LN 118 & B AR R FEES,
ERFRE, BEIHFEEAAGEHOE. BRNAEBEE nREFHF, T4
EARBE N REENDHS TR [0.0], REBATLEX[] -, x[n-1], MTFEEH
HhH BTR

for i = [1, n)
/= invariant: x[0..i-1] is sorted #/
/% goal: sift x[i] down to its
proper place in x[0..9] «/

FTHETHERT ZEEZE-PREA P AROBL LRBAINAEE, ¢\ REBE |,
EEQHRREL LR, MEALMTENRKRETTHRNYN, TREHF.

31142
13]42
-1 342
1234

BHEL - PAERENBER LR, ZEHCHEE | REEBHMTE. RER
MERRAEWELE (MR 0 FARTUEHBRGE (WaRE TFENIHA
nE) BRBRTREZTENENHATE.

B, EREKHFR isortl WTF PR,

fori = [1, n)
for (§ =1; > 0 & x[j-1] » x[j1; j--)
swap(j-1, j)
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RMVECHBHFRE, MELEAVNBARFRERASSHE—TR0% AAHEN
=R,
RERCRBHEFRTRESEBARTEREY swap REWHFEEEE TR,
HLETAREAREAURBAENETEE, SRBEREHREBRESERNTAX
WM. EATEHAREES swap B, ZBEAMELER + % <[j)F x[j-1].
t = x[31; x[3] = x[§-1]; x[§-1] = ¢t
FERBCRAEL, isort2 BIBITH YR isortl BI=H2Z—.
REKSHIXAT—ERMERET SR, A FELTNREUETS, FREHATE
BTHERE (i]TH0EE), B, TUHE « REKEANE « ERSEHTE
REGEHMEE, FERREY, WTED isort3.

for 1 = [1, n)
t = x[1]
for (j = 4; j > 0 && x[§-1) » t; j-=)
x[1] = x[j~1]
x[i1 =t

R+ pFRAE, ZEABRELELB—MUE, LY BITHERE
B, ITMETAENESLTENESR -, BRERNRZL, CEW sort2 B
B 15%,

ERVEENRERAL T, BAEFNETHEM CREL. FEAS T Y8R
o MENLEEN, LE=ABRRETHE:

BF C RBITH b
EANER 1 Gisortl) 3 119 n?
EAHR 2 Gisort2) 5 3.8 n’
WANEFE 3 Cisort3) 5 3210’

BEZMRAEERENEDMEEEF n=1000 MB%, =42 -PByrE#R
n=10000 NS, HiE—AMEMEEHER 100 FAEH. TARNSNEBREE—
RACHF 100 M BHRAN. NERAARAFTRONERESE, EXLEHFN,
BABNEFRETY, BAGATERBESINS. B U3 FHYEERAR T
TR,

11.2 HEREHS

C. A. R Hoare /£ 1962 F 4 M (Computer Journal) £ 5 5% 1 BB 10~15 1



ENE AR L

ERER—RERBX “REFF AATEANEE. EEERATE 8.3 WHAHMN
Ek: HFRAR, SEANSRRIERANEY, RERARFEN. fim, K&
REESF—MAE P LEKBA.

23|41 |59(26(53|58|97(93

}

0 7

EE—ATE S US, BRFHAT S HEEBRTRARED FHELT 55 07
EHMTCHABL.

41:26(53|55(59|58(9793

!

<55 3 >55

WRANBNHFTHAOH 2NFHA 437, FABMNAREFET.

BB TR BAT AR KD FHRAEFN oM, B 5 A28 N EER
RATRARAE. MAT o PRELE, ABF—LAENERTRME, —FTENE
DTHAE. BRARETHES, HARFRRBHREL MBS TEBDIEY
M6 E . '

RERIDNBRARBETRXANTHE. TEEA TR LD u 20RTHEFDN S
MLEFH. AYANTRITIM, LEEH. REOTHF.

void gsort(1, uw)
if 1 »= u then
[ BEB—ATE, HABRE «/
return
[+ BESENE, MANE, BAEEMAR
EE/MME p
J4
qsort(l, p-1)
qsort(p+l, u)

RRHT M Nico Lomuto &% Bl £ 7S BAREM 4. F—H8H
A-TRPERBTALESNER, EFEWRANZIARENE SEE, FEL
LARME, IRBEEARLRE. AETH (ZE, EFE4 x@b], 8 TH o
CHEE" BT, ERAE N IMTEE m—3, HHREAT (MR EE o

PET ¥, TARRYAETERETRASEN. BRXAROHESEREARY, BALHERERES
ﬁ——ﬁ—m,ﬁﬁ?ﬁimwmmﬁw¢b@.5&&&@&&E—+ﬁﬁmﬂﬁﬁﬁr,im¢tﬁ@ﬁmm—¢

§ﬁﬁg§¢ﬁ&ﬁ&§%LmMoM§ﬁi,#ELEM-E&E*E%%W%&-W&ﬁﬂ?ﬁ%buﬁﬂﬁiﬁ
TRIAT.
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4. TEEL - EER for HTHRLMEES, for BRMAENRHHRA. FRE
BiflmBrEH x PHALER.

<t 21 ?

} ! ! !

a m i b
fEERES i PARNOAEEHAER. ME «fi]2t, FA—UBRIEYE, ABR
MBRAE. A—77H, Hxfil<thf, TLUELEN m EHFEEFTL (ZRTBEH WA
TUROFLE), AELH ()M x(m]. EBEHRIEBDTFE,

m=a-1
for i = [a, b)
if x[i] <t

swap(+m, 1)

EREEFS, BINSBEE x40 RE xLu), ZEaZF 1+, b2Tu. K
e, XA EERAER M TR

t <t 2t 9
! ! 1 {
i m i u
fEH R R3
i <! et
[N ] }
! m i
BB H XA x[m) B3
| <! t 2t
i t
{ m ¥

EEYUERZERL n-DF(mH, wEXERAHZEHY.
BARA TR - BHRERF gsort] M. 8RB SR qsonl(0,0-)HSF
¥ A x(n].

void gsortl(1, u)
if (1 »= u)
return

IRRBRAMIANER, BHER (md M (mrl) ETRE, TEHR, LY RTRELRBLTES,
ﬁﬁﬁﬁﬁﬂeﬁE&E%iﬂ#WﬁﬁﬁﬂTﬂ%hu'ﬁﬁﬁ%ﬂﬁ%ﬁﬁﬁﬁiﬁmﬂﬁﬂﬂ¢bmm,MMm
Jm@%&T—ﬁﬁﬁWFEﬁﬁﬁﬁ%:m?ﬁﬁxﬂﬁxm.ﬂﬁ.Hﬁ§§ﬁ¢ﬁi$iﬁﬂﬂmﬁm#ﬁﬁﬁﬁ
#F.
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m=
for i = {[1+1, u]
/e invariant: x[1+1..m] < x{1] &
x[m+l, .i-12 >= x[1] */
if (x[i] < x[11)
swap(+Hm, i)
swap(1, m)
Jx x[1..m-1] <« x[m] <= x[m+l..u] #/
gsortl(l, m-1}
gsortl(m+1, u}

& 2 P48 T Bob Sedgewick X ixklaREMEBER, BHRZEET gsor2, EEMM
th—i,

GEFHNERBEIEHAAEYRESHRN (ARREGTERMI) . Ed BA#AT
FH. BAMEKIfENCHUEET THANE LRSS, mYaREAEARAESH
MBYTHAMKA. EBFATHERLTERRA, BEABKERTHR T X
x(m), FMF 43 FHER - FERXEEEER-MHEE.

UBMABAR RS ARATERAHER, PLEREFFYATRE Y
O(n log n), #EEN Olog n). ERMFRBAE 83 VHKMER, REELEEHE 24
THREHFFENEITNE, FETHEMETICENHFRDBHER O log n)XEE.
Hit, REHFEFERTK.

gsort] EMEAF AR A LR NENEE RN EATF, BREGERT ZEEMR
TERWIE, B— TREERR: ERNAEL, SERERTE V1AL NE A
BHF 100 FABEN Y, KB LIEH C E gsort MBLARE (BN REE4 R R
KEAED). ZHFLEERT - 2R EHNNARE, BERCEGRELERFE
HEAFMS MR F-EELNRAT, CIRRERFRNETHE. T
~ SR AE R B K RET .

11.3 EBNREHES

gsort] RPREWBHESF - MENBEEA, BERORGAFEMENY, Fem
RESERR? DE 24 1H7, BFEASEBFELHSNTE, Hit, LHER—F
HEEN: o PLETEFHRE, EXMAAEAT, BASFHEREREE. 54
REREEZ OMME, FURREFTHEN Om). HR, gsort]l BEHF—#, X
FER T, ERMMREEEER. ol KUIPERETE On)NEREEBEANTE, &
UBHBTREME O@). Hn=1000000 i, EFHEHMA—B—TF FERTHE NP,
B R TEMEFAER, BROEFROY S TR R NE:
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t st ? 2t

! ! ! f

! i j u
TH M MRERENNEARNFAEE. TEATERIHERES. BN
BEANELTH, #iddhnk, BYATENEL. oA RNTEFAG LTS,
BiBHAXTHEZR BUBY -MAMTE. RE, TEANBEIHNTR, BR
FRAX, RiaLHREE.

HE, MEHAIMTEAR, KB EnELHR? EF—4EHNEERERBALR
TEUBRME RN, EEYFEFHMATHAN, X23ANNEREEE R
o KR, BIEMFAMTRHNQEILARE, BT BRKHEMRN T ZHNOKE,
BECHEFELESERANBERRERTRE 0 log, n KEBHBRIFHER., TENRK
LT X484

void gsort3(1, u)
ifF T »=u
return
tax[13;1=7; j«usl
loop
do i++ while i <= u && x[i] < ¢t
do j-- while x{j] » t
ifisj
break
swap(i, j)
swap(i, j)
qsort3(l, j-1
Qsort3(j+1, w)

WG TRBREFR S T EFERGELN, ERFATHARBLL gsortl .

AEANERNFADRES FBERBRANE — MR REITYUS. SHAFE
BSLE, EHMRE, BEREFESADNANTHMES LORA. 6, WESE
EREBEEFHF, FATRTHEREB IO RS, REREZAINTE, Uk
EREINEABE, FENR O@). XHMFENEE - T EBEL XM TE
£, RATET x[1]5 xfL.o]9 0 —A BT AR e ok ST

swap(1, randint(1, u));

MAFREIHRE randint B, WE 2.0 FRTROCEDTRSXHENEY. BE
AeMERERRARE, FERFNER, randint &5 REEE B, 0)2 B-—in 2R EE
HRETHEER RIFE—EBEN bug. BEIHMITEAFRYSRBESER,
I8 7648 B R S 3 P05 7 (VR F0 n log n MEAELL, SHEM n AL ENB AR AL E
Wmit. BPELRSRSRATHHERE, MERBENSEEBHLEE.
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A HE R A KSR R — N EEE M FHE. FRBAEFXEESE
B H AR X PR AR EH T2 . Bob Sedgewick FF R T - BIIE ¥ B /KX
MREEXAMA. YEANTHRALEASEHPN (BRAE% 17w EEEEMN),
AFERTEMRE. BLBREPHE— if B0 53

if u-1 » cutoff
return

THUERE— . A, cutoff R—MEFEMIBR. BELHE, HAXTEHFMN,
BREAS B DR DREVIRFHE, LML E0&n, BX—RIHTED
TELQEMRTATR. BABL A - MFFFETRR T HEF. BTHAMHE
FREZRT, WRSEEABEALERE. BINEBL TENREHEFE KA.

gsort4(0, n-1)
isorti()

M2 3 EH cutoff KB

EARBRENEE 5, RIETBABBEFN swap BENAB (BH5H
AN swap RIEAAENHBERTD, FRENZRANEABREANETNE WM T
BO. THENEEFHR AR gsortd,

void qsort4(1, u)
if u -1 < cutoff
return
swap(l, randint(1, u))
t=x{11; i=17; j = utl
loop
do i++; while 7 <= u && x[i] < t
do j--; while x[j] > ¢t
iFi>j
break
temp = x[1); x[3] = x[j1; x[3] = temp
swap(l, 1)
qsorta(1, j-1)
qsortd(j+1, v}

FLE 4R L RE T — S REREEF RN,
FTREFTREHRFHE MEA. HL—FIEH THE o MESREFE N ERIE
TRE, BAHE, TRYAAT, REAROETHABLLLNRTEHK.

BF RBTH wy
C ¥ qsort 3 137nlogsn
REHEF | (qsortl) 9 60nlog.n

WEHEF 2 (qsort2) 9 56nlog;n
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g%
BEF (LR g
WEHERF 3 (gsortd) 14 44nlog:n
g HEFE 4 (gsortd) 1545 36nlogon
C++ sort 1 30nlogzn

qsortd ERYEH 1547 C R, BAR 547 isoct3. WBHRF 100 TAEHELR, B4
BATM A 0.6 B (CHEE sort) 31278 (C B qeort) 2. Z& 14 Fh, R{KAH
BT WKEE, REEREAE Onlogn)HBARFEn M BY, EEREBRENERT
B8 R AE X MR R B 7

11.4 BN

AEANBTHESCHFEN -RREMEERR,

C B qsort JEH M 8 3 BARS AR, T FES0RESF BN R E L 0B AT
HREMEZORAREARETEILR, C+F son EHBRGANED. BLEE
sort(x, x )P HA x; EERAERAMUTEE. ME— PR FEEBLHNE
X, BARAFERCHRBRBW.

BAHFREEREHHLF DS FES MR SR, EROES R
isort3 FE/F 10000 M B EE 13,

MR v IRK, RIEHFH O(n log B M AR H XM, B8 ERMEL B IS
%&Tﬁ%&%%$ﬂﬁ,%4ﬁ*ﬁ%%ﬂ#%ﬁﬁﬁﬁ%ﬁM&ﬁﬁﬁﬁ%ﬁﬂ?
TRTIXEEAMA, -

ERESHEBBRKRERFORE, BF 9 EDN DRI T 1 RR
BAFFHPRHTFHRE, CHNMERR SR 42,

11.5 @8

Lﬁ&ﬁ%ﬁ?ﬁk%lﬂﬁ#,&M&%ﬁ%&Kﬁﬁﬁﬁﬁ%ﬁﬁﬁ%ﬁﬁ,
WEEﬁﬁﬁﬁﬁmWﬁﬂ$ﬁmﬁﬁToﬁﬁ”F,Eﬁ£“+@%n¢ﬁﬁ&%ﬁ
ﬁm%kﬁxﬁ$ﬁ\¥ﬂ@\¢ﬁﬁﬁﬁ§%ﬁﬁﬂ,E#%Eﬁﬂﬁﬁmmﬁﬂ&
BRI A,

. [ Sedgewdck  OUREI RIS Lomuo 134 g W3
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RWAIEREIR 2 5 45 swap BRI

3, WARBEE RS LB E cutoff 7

4, BRVEFFFHNERT Olog )tk ZH, EREREHRT, CrRIBETHLS
HEm. BR-THEE REE3EF, HE8ERESR TNERYHER.

5. M. D. Mcllroy il BH 35 F 404 4 B Lomuto B34 5 A B HIE W 5 & AT £ 5
FI0HER B RS T 2 MR IE B

6. EHAZNAMBE SR EMHEFEL. EBHFEEBR DHERE x(0]P,
RIERB R MERT (1], LA, Shell BHFF (F “BBHEHE") X4T
BAHRF, BERERCEBH L AMIEMAR—~MIE. hEFBHHTREL, RES
12 T

7. AR MR T RENBREFHEFNEFLH, K E RN AL L EF &4
FFREFRHNE, AEEEHESNREDTFE NI FhHE,

8. BE~N—MALAMEE, SHRERANE A WMEEEEFE, BRE0E
ZEBHATBITHAE. 26, EFARE (FRUEFFAEOME. BE% (02RK
BHFREZFERFNEERLERE? . BEtE (IR K0 %R 848 R 065>
ERMAGROHARTIEENEEY. FHE 1 ENNMEHHFIERRE T EET
RAE R

9. WERF, ILZBRFE o) AN MWEL x[0.0-1]THREE K MRIMTE.
IR RS x Ko

10, WEFERREHFFEFETHENZ2REIRE.

1L BESELHRE A “BIA” YR

<t =t >t

WA BRI A IR BRI S P AR P S A2

12. PRI EHE A PR AH P (B4 HENTREFS).

3. AEAAMREFFEFHIEE-AYSTR. FREFHEE, WEaR
AHI

4. AEGREHEF CABNMERTETT A, 1 Java REE S P BAK MM,
RACRERAPAR RS AT, 78 C o CH+ep, TTLAZEYISA 88 R0 BT 4 103 1 i
PAERAU T T HMEECREF— N BRI,

void qsort(int x[], int n)

BRATTHEE, LEFAR4IEA,
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1.6 #MEDE

H 1973 F£H—M7E Addison-Wesley HAZLIX, Don Knuth ¥ (Art of Computer
Programming , Volume 3: Sorting and Searching) — BB ERFAEXANMFEHEN Y L
FbESER, WRANMATHAEENEE, AEEERMFTENPETME, 3#
HICRABERTEN. SANSHEPNMATHEREHENETER. £ 1998 F,
Knuth BB TRES, BETELHE A BEFEO MIX CRESHETRT,
BERE T HHAMES RERKTENL TR,

Bob Sedgewick ZEM AR FIH (digorithms) - HHE =R B ot HEF LA T 3
SHT-MEMRARMHER. 81 3% 4 BOMBTER., $ELY. HENER.
{Algorithms in C} H Addison-Wesley 7 1997 EWMAR, (Algorithms in C++) (C++
M Chris Van Wyk) 7¢ 1998 SE KR, (Aigorithms in Java) (Java B % Tim Lindholm)
E 199 FHE. RRTHFRAEENTIN (FEAECHPMNED), IMEAN AR
TEMNRERE.

ERABRABHFHFENAERNE BDENNARNE 4 EHETB 2P,



W25 fil A A R

BE, MRTENRFERESTR. FEMET M EEDNER, EAREERE
EHYERN, MEMEFRAREEREA.

121 — 1 3EfRaE

1E 1980 4], ~HAFAMETHMNE -G MAER. BELNZRTEEANRE
WEfTzh, SRAAENMAERE-TFTHAZEPHETERREELIEFTRE. XK
AAREEFERBRIAARERE, —MUBREE R B IR M ITHMFR X,
THHSHHEAGES. BT THTREMNTAEEZTRINR, FE- £ 0T6L
Bk, pBRUFRAESNTERN LR

WA—RERL Fo—ANEH m, B ESRAMAAEN m A RRRK 5
A BAEALBABRL (BARBLRZA LAFH), d—HmOEEA
20 ¥} 40,

BHERMPHRRENREF. ERTHBZW, FNRIEFAECEERET A5

REVNRNERER-IMEFER, BMESERT AL, RE, REFHEAL
BN EFHRELLEE-FIRKNOBAETE, ERINBE—MEEHEHFBELLH
WL, BHRE, SEFEBREXEIAEN, BEREMAR - ¥ BRENIT
B Fit, REETH-1MTE.

BANGSRANMEE mAn, # m<a, BE-TEm ALK EE KA
Aok, REMAMGEHE -1, FREARKES A4, #inE L
mE, ENFLRAHARTEERGEE, AV E M EBEANTHRUERER,

4 m=20 3 H n=200 7, BETLE=E—N20 M TENEF, 28H 4. 15, 17, &
B RUPEA 200 MR P RIBX 20 MR, EFIREPFLRE 4. B15HB 17HEE,

[ REMERFFERE (2 200w M EH. EFED, 3 TRFASERFETTPHRBRE -8, RECAEAR
ETEN. SRRRSERERF T CRENHENEER, BRATUMN OFEHE, EARKATARRM L F
.
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wE. (EXHRLEREFEF, BAEENHARRERT.)
RAMERABHTEHBERPHAR. BREHZE, ARXFE—IEIHS
BTERNES, RERTELSHRBEERT .
FTEMAB—MEERFINMRNE: NAERER? BRE 1 R4 bigrand(), %R
BOEH —A KB BEH (Km0 n KRS, TEY randinti, BEEATER 1. 2[4
NEFPENEY. RHE A TXERRNER.

122 —HRRER

—~HETFTTREBANHE, BRI LREBFY Kuuth 15 ( Seminumerical
Algorithms) MBIA (EFXEMDAZHME Kouth ZFEXNE X, TEMKRSEEBHRE
BERSE). ATETLLEWRRBEAMATIZESE, RELHEEEDH L HR RN
AEHEE. TSR T AATEAEITZE, BA Koth £ LREHHBEH
F342 WP EEREREN M B EOBER R,

GHEEMFEEER0, 1, 2, -, n-1, FEAEENBENNREEEILE,
BEEFHREY, RERIERLERREAFN,

FEEL m=2 A 0=5 MO FREBEELE. EBE—IER 0, By 25,
BFEL T HAEaREH

if (bigrand(} % 5) < 2

AENR, BOIFREAARNERES 1 IHEMETEREMN 5 MR PREN 2
TER. RERRSBLERE, MRODEWEDT, BokT | HHERE 14,
ROBHET, WARH 24 WBESET L. BOKE, A MEHLHTEPES s 4
LR BAT—ATRETKBER or. THR RN

select = m
remaining = n
for i = [0, n)
if (bigrand() % remaining) < select
print i
select--
remaining--

RE m<e, BFHEES m MY THEBFLHNER, BH select TH 0 HTRER
FEEHEBYE, FHERNBEYOTTELT m, BhY select/remaining ¥ | HE &
B -AMER, for BHRHFEREFSY. B FAWRRRTRC2RNEATE
WIEPH T REH R AR . Kouth S 75 W8T,

Kouth MR _BHER RIS ENRIBASERR. DEA4THE. @A, B
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H, ERERRARUNAE, RENEFTARTEE 1347 Basic K. AEXLTH
A7, ARE¥NMIEAHEARRS SR T ZERF, TEXIMERERTEFEME
B UMM S, FTEEE CHEW%AF.

void genknuth(int m, int n)
{ for (inti=0; 1 <n; i++)
/+ select m of remaining n-i +/
if ((bigrand(} ¥ (n-i)) <m) {
cout << i << "\n";
m--;
}
}

RMEFUERAT LA FHHONE, HAESREBBRATNHNE. A, Yni
BAH, SARATREAER . fli, AROVE R RS R R 32
BOBRE =) AMFRE 248, HENR: FHERBER—HHA 48 R o4
br B R ] 7

12.3 &it=g

BFRN-MHESREBRUNEENAE. 5 A EHEENTLRERLSBA
HERTRUAMRE. F0. SMEEEESMEVHES (W Kouth B95). RTER
HHHRE, AL BB ARG AR E SRS EETE SN
P T B U e T AR A R T

A West Point T HBHR &, R--PHANERCHTRAINE, BER4
M- TMERAEED CYRFERA 20040 8F) EHOFE. — M ¥RBIUBERE
RETR, CRHNENHEMEA, EABTRENEN, REREFEQEM,
EAFENEHFEART “MSBE", XBE 1.7 W2 K Adam HBPH L HE,

WREF &, THRERE—NEF, SEFERMITFEM 0 8 o-1 PHERH m
TRE. BEXINER | GEFNERANKE, KBRE, REER 0@,
MEFEARRRG, BITH AR LR AEN. SR EM 0 BLE, BN
Rt TARERAET . BT T L5 b B D S B S s WL B SR 5 o, 7 0803
TEARZH, RURSEMAE - SRR, TEHFFHELRANTREYS.

“ABRTERRE M ATOESPEAMIEY, ERBRALB LY.
LI F ER -

2 AEREE ST HBET Arthur Koestler AR H =AW KA. “AR” ETRHLTERAFTOREE, “aha' (W
%n”ﬁﬁﬂﬁﬁﬁﬂﬁﬁahﬁﬁ¢$ﬁﬂﬁ&ﬁ&“ﬁ“mhﬂoﬁiﬁzﬁﬁﬁ*%lﬁﬁm%x*#%ﬁﬁ*
FENRNER BEFFEBMEE (WBEF L10. 1117 112 Fx).
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initialize set S to empty
size £ 0
while size < m do
t = bigrand(}) % n
if t is not in S
insert t into §
5ize++
print the elements of 5 in sorted order

ZEEHEERLRNRBRENANARBAFTRANEPRE, CHHHEZENN.
BEEF—1HE, TREXS SHEI, AULAEEBEHGENEELEN,

LR, REELZBHFER. “H2ERMANHBFAEHEESHNRKS. RE,
RATUMA Crip R ETRAE KRA, HHEEHFAL set:

void gensets(int m, int n)
| set<int> §;
while (S.size() < m)
S.insert(bigrand() % n);
set<int>::iterator i:

for (i = S.begin(); i != S.end(); ++i)
COUt << #1 << "\n";
}

REFEHXBFILFOABAADHEEMRE. £RHASEL, XMEFREE 20
B ER A AR 100 TAREFOAERR 31 UHNES. B FAREE
12,5 BRI A AP 100 FARFHETFNEY, THAXSEEEEf2ES
HEL, HTESEAERABEE 7.5 B HE.

CHHinRERUR B JLTE AE 9 (RUF £ O(tog m)M A SERENM BN, 4 RHikR
#i % O(m), FELBAERTEERHEA Om log m) (M oMK, mBAH), B, &%
HEEHHTHHFEEME L. 4 m=1700000 6F, BH 128MB HENLBRAITT.
FTEFEHEEANELH.

FERNER MR TEN S A FTERFL D oM RESRYE, X/ EEa8Y
HPBEE 0.0-1, REHEFHT o AnEFEE. F 342 FHAEH Knuth %5 P
MERAEHAREFIAHA x[0.0-1].

for i = [0, n)
swap(i, randint(i, n-1))

Ashley Shepherd 1 Alex Woronow M KB, ARXAHAF, A BEMAKANE m 4
TR, REH TWTH CHER,

void genshuf(int m, int n)
{ 1int i, i§;
int »x = new int[n];
for (1 =017 <n: isd)
x[i] = i;
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for (i=0; i<m i) {
i = randint(i, n-1);
int t = x[i1; x[i) = x[j]; x[j]l = t;
}
sorc(x, x+m);
for (1 =0; 1 <m i+s)
cout << X[1] << "\n":

}

ZHEFHT s M EHAEHTE On+m log m)if[a), (BRMBMERT HE 1.9 2H
A, BAEHIIAREKE O(m log m). TR REEBRER 2, EBF 2D, BhEY
TRBE x[0.i-1]%, REEFHTERE li.n-117. BLERXBRRETHTE,
BARERRTRUFNETELH D, TENE, TR EBE oM AN,
Bt Knuth BB S R SRR,

MEWHE, RNFENBERB TN R BHEMTABRY S, B, T8
HEMNERITRTZRE. 60, B% oL 100 5l m £ n-10. RITTEEE G
FIONMTENAFEIREER, REM o MBI RERERMEAR N E, B8, £
@ n 1000 77, m% 27, RATBEHE 1100 FAER, RERENHF, BLARM
REENER, BEES S 1000 FORENRTRNRK, B oNHT —Hi
RSB B, XM EERT Bob Floyd BRI BR T,

124 BN

AERBTREBRFHIABES R, BRTHRREORNSENAEA0 BN,
BrRUMBENES. A TEARKAR MR, HTSEESRRERA LR
A—THREERM,

EEAFHWAE. PAPTLTEAROFE. A%, TEERTRE4TR
RAEREEBE; REBUW-— 8, LDAXBEN, BRTHEREBERYE,

FE—THRGE. — M, BHOAEHDESHIRITER XA WE L
B L, #—BEEBMAEXERITENE R ARRE L,

FFRd 2. REBFA-TFRAETRAR “Fi8” BakE, wihags
BER—HORRRE%, —ROWARSE, BFFREL AP, KB 0.
AU E R BRIE FR BB WRRERHR, MR ERIR T LRI
G, BRR-AERH L ENREREE,

KUMRT . FBM R, BT MRS S AL R RSy,
MHEENREARERLA RGBT EERE N, FZRBEANEE SHARLE
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HPRR, FHTRRARRARE .

/B, Polya K] {How to Solve It) REMEBMFERNERRG, HMIIRAEFHHE
BARAG,. EZHNE ST, R “BEEEUH, ERAFRNERZE, 8L
HEAERTE, FB, ERT—AELT, SE8E—SEBRREFE.” AR
ERELE EAETIE a cp

12.5 (o)

Lo~ C EEPR rand) B KHEEEHLIER 15 ANRENLA . I R M T B &
bigrand(), K ZE DB E 30 MEHLA; I LI K H randint(lv), 4 K& E— A HEELY
PR B .

LERITHATHEREA n A RENTESLREBMREME P EE, XA &H4
HEMBERE o METHRER, 58— Y, s PHENTEATAR
BRI, BREEFENEDPEEE L B,

3. WEBA S me<n2 B, ARHEDEEETHTEZA, Ef%ﬁmﬁ&ﬁﬁmmmw
WK BANTF 2.

¢E£$ﬁéﬁﬁﬁ¢,%ﬁﬂﬁﬂﬁ?i?ﬁ%ﬁ%ﬁ@%h%ﬁﬁwaoum
MoMEEXRT, BFFHBETSPRRRAIR? Y m=n WX BT EDRB? 4
2 iR 80 A BT RERR T m?

5. REMAT A RBENEMNE, EEBOREERETREEE, £#HECH
AAL, WK EGHmMe, FRHSMEESHERNETR ., SRSAREY.

6. [MELSN] AAREMBERL, RAEET -8, iNFAREREE
TH, ERBHFHERBERAT 20, EFELAETS m=20 H n=400 WEF, #
AR AR, ERFENE. AW —ZAHRFRNE. d%ITHFERERY
Ja o ARAT) B AR R R AR, BT m=5000000 B n=1000000000, ¥ E&FET
B 34T 4T 4

7. [V A Vyssotsky | BHERBEHRERERERA SN BNEHLUREE.
Knuth R & 2 /] LL5 .

JHBENMAT - MRYEY, REERGRALARETTH, SUSEXLRNEFRAH— T, RET -4
RRFFONY, BEABAFEEL-AREEMT A REKETRAE, RORLRNEFELR, S58EE
MR, AERERERYE BMRESTEANFE. RERNTRE. BENEFLEE s TR, B 60 55 -
MAERTELET . AEWIARRMBE, BOWETRRBORAE THRIAN, RS T Panels Zave HIERME

B CRIETENEMRN TRMERE, TTEMNERE.” SHLAGN MR IR— M HRORFEEEYTE
PA R R SRR T
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void randselect(m, n)
pre O <=m<=n
post m distinct integers from 0..n-1 are
printed in decreasing order
ifm>0
if (bigrand() ¥ n) <m
print n-1
randselect(m-1, n-1)
else
randselect{m, n-1)

BHEFEIBRIRF R RN A R BRI EE R TRk Bk E
RBEFIESRSE. mERERFMERBREEER 0.0-1 WFE m AT ENTFE?

8. WEM 0.n-1 PEEMERE m MEH, HELEMAMFHEBENER? ME
ARPAFHAERMEY, VEAARER—IEFHFE? UERAGFEENTERR
FALF S A, WiEER

9. R W.Floyd| S mEiE o, BT RANBHE L4 RELE4PERTEENBY,
HeFELHILEY, FREAESH 18, NEREBEERT, 80D
B om M B

10, MATREHM 0 PR RPERE—IHE, E o AHEREFHFN, BEAKY
AR AMIE n F{E? RESE, FEEHADETHNBERT, DER— AT
#, BNEEANE 1T

11 [M. L Shamos] RN AZPERE K £, FEF 16 E, BHPRETER 1,16
BBEHES. HERFENABTUBEEMMEN. nEHREY 3, BATFHE
BT mRIA2 (REEEF) SHMT, TLARERET. #di EENEE—4
AR RAFRA R B RE S LR — N CPU B,

2. ARPABEABAIEFHE-MEE —MRAMRE, 4m=08, BERRT
CET. WR mhHEAE, CERRGRFETHLLE, BELFEEHFRXETH.
M- ERENEF, WEC N SsR L

12.6 #HEIE

Don Knuth 1) €Art of Computer Programming) W) % =% R ( Seminumerical
Algorithms}. FE=NUEH Addison-Wesley 7 1998 FEHRE. & 3% (A BHiTLEH)
RXTENSM, F4E FHEY ETENMATE. B342 9K “BHNEAES"
MAZXRRFANED . NDERRECR - MM BN BERRTREBENRY, &
WABLFRE AR,



BBBE A %

AEHFHORBRIERAE, HIRETEREIATRE, RHRIE HLRAH
i, HEREREIEEFARANAAHEREEH. AREFEIERITHENL
FHREMBNEIE S0, ntenet 54 RS RRITL FHRETH P b, KRR
EBEEMOBTHEERITE R — 8RR R BRI TN 5IE.

AELEFATRIHE-AERAE: CAEEIMAMERENERT, Dien
—HEH? BRXARBRS, BEH5RTHREREEHTRA I ERITE. BRI
W LESFE AEHCRANBRELNEARR.

13.1 80

REEEWR I —ENAE: R MEEEDmaxvall 2K o MEARKNE
FR5, PEEERPEY. RIMEFZEATIIHE

initial{ize set S to empty
size = 0
whilte size < m do
t = bigrand() ¥ maxval
if t i5 not in §
insert t into §
5ize++
print the elements of $ in sorted order

EINBENMBFEEEMHE nSet, XENBHES. RINBEZPMBDEXRREU
TARRAN C++%,

class IntSetImp {
public:
IntSetimp(int maxelements, int maxval);
void insert(int t);
int size();
void report(int =v};

h
FERE IntSetlmp BEESMBUNT .. ZREEHI 2, IFANSEDRETES
FHEANLEEBNE N TENBRRE, ERTHERDITUEBE T8, 1
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W AR A5 28 . insert B FESTHRM— A FH T E (WEEPTRAKAERET),
size BNV LA TEEE, report AEHFAEBARE v ERFEAN).

WHE, IMBEOREFEIEN, HBO0—A4 TO@5EE MR 3R 81
BERS, WHEREBEFANTHRY. RGN CHEFATRSFHATHEERANMHER
RIBEXANED, RESEIMEAERRER. ROKFHAETNHAKTE (BR, €
FIREER), B IntSetArr XBZFHERHANER, IntSetList fEXFIRM LM, &
%, FERELT IntSetlmp KX ELH.

XA REF, ZCHUBRHRBENEEERRER — M EROEFES:

void gensets(int m, int maxval)

int «v = new int[m];

IntSetImp S(m, maxval);

while (S.size() < m)
S.insert(bigrand() % maxval):

S.report(v);

for (int i =0; i <m i+
cout << v[i] << "\n":

}
BT insert RPFASERETRAEENAE, BRAFEEBAZWMNALERT
FESLS.

B 19 LI IntSet SEHLE A 38 AR ) CHPR#EBUR B ( Standard Template Library,
STL) #H) set FAR .

class IntSetSTL {
private:
set<int> §;
public:
IntSetSTL(int maxelements, int maxval) { }
int size() { return S.size(); }
void insert(int t) { S.insert(t); }
void report(int xv)
{ dntj =0
set<int>::iterator i:
for (i = S.begin(); 1 != S.end(); ++i)
v[j++] = #3;

b
HiE R BB T ERAT B 8. ImSet. size M insert B STL ¥ 5 M NI

report AW AR BNRB RS R REFEARM ., IMEHEWAH, BTRELE,
FTEYS LRTUEALARRER B ERFREEERENN BN ZRAMEPFEEZ

—
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13.2 LM

FTHHEEHRMEMEHBIE M ESER: M EEEA. RINMEELHK
TEBERERY 0P, THEEXSERERE x .

private;
int n, *x;

(HRSTEHTHAROZELH . ZCHRERENHBRAIETHA (BF -
MRERERE) FH o Bh 0

IntSetArray(maxelements, maxval)
X = new int[1l + maxelements]
n==0
x[0] = maxval

T LARFRETE, RIONGEEERERMFTRAEHEN (ERM—NEERD,
FREMATFEL), FEmi i maval HKEAEFRTEMNRE, maxval KF£4
PRER-MTE, TREAEREALE (BNERBET) SR URBRME
BETRFIRERLHNR. TBRABARE, FaBiEvrmE.

void insert(t)
for (i = 0; x[1] < t; i++)

¥

if x[i] == t
return

for (3 = n; j >= 15 j--)
x[j+1] = x[j]

x[i] = t

N4+

F-TMEHEREDITEAM O OEARR. NRHAES T« WRHEERAEESS
RIS EEE, &0, BRAMLE (BERCAE) BY—F, B EARGRSM
g, B al—. BEE O,

Fi 4 B B Size i BB MR,

int size()
return n

report BT Om)M KT cE (RTIRICTE) HH2%H BT,
void report(y)
for i « {0, n)
v[i) = x[i}
MAEBAMEESHRD, BARARHEMHRESEALTES. EINEL
HIFM, FiUBA - 2ERET - ABITHE R Oog MR RRY . #ATLERTS
BHENRBANETHR.
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MAFATMEEGNKRAD, FARXERETRCMEE: BRMRTHANT
REBHAAE.

head: —38] —}—={31] F—={3] F—=[5]]
% TntSetList 31 FH %3 H 4.

private:
int n;
struct node {
int val;
node snext:
} node(int v, node »p) { val = v; next = p; }

node whead, ssentinel;
BETHENM RHRE —MEREN - AMEMBERT T 4 AR . Node W B
BEAFIBHENERETHN LR
RAEFPRARRE-F, RROLAER. RETEHAT 8. BEBEAGLE
o EREXRTHRAEEERE, WERREIRE-PEA, Hil head 1.

IntSetList(maxelements, maxval)

sentinel = head = rew node(maxval, D)
n=1{

report R AEAMR, BHIFHATRERH AR,

void report(int »v)
j=0
for (p = head; p != sentinel; p = p->naxt)
v[j++] = p-»val

HTEAFERTEAN T, LHBHEAER, EHRITFITE GFAD LR
B, BB —AERNE, EEABARNME. FENE, BENERULBRSTE A
EAER, BLEE 4. RPENRRIMESHWBRBNRBE-MBHAY, BEX
M

void insert(t)
head = rinsert(head, t)

I8 VAL 4 T A

node srinsert{p, t)
if p>val < t
p-»next = rinsert{p->next, t)
else if p-sval » t
p = new node(t, p)
Mt
return p
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HEEHNEREERSEARAT, FREHERRERARE, mEHR.

LA AR SRR o MBS, TRHRE, m M ERTHE-RETH
M m REL. Bk, §MERABHAN o’ REL. BASERRAE B4R A
MArth—dk CEATHEAMZE (REAK) kRaEHEE0ER. TEHR o k
1000000, m % 10000 | 40000 2 (] & 4932 178 1)«

E£&KN (m)
&
10000 20000 40000
* o 0.6 2.6 11.1
kiR 3.3 57 31.2 170.0
HE (HBREED 1.8 12.6 73.8
Bx (HSED 1.2 5.7 25.4

BREF 0 — 4, MAKETHART S HMG, $E—AERARNEE, B
RREAME 4R, AFBHOREEEATHE, BERAKAL 2 BH
BEEBAM S HEAE.

AWBE-NARNREBHINLTEE, BT REEEOFSN, rinsernt KHN
BARERRKITEONE, % O@). EEMBAT, KBS ERMERES LT
Bt s . MREBARKEEREE 4 PABNERERN, BAENELPBET
34,

RN T~ RS S+ M BERASEEIR: HERKART A%
m AMEENEAL, insen BEBERRTN, MAELEAEANR AL,
KT EMA TR S THRE KN

Bt 3% 3 o B4 O ] A AL B BT 5 MM AR L, TR A TR S 0 T (1
MER RNEA— BAEBRET m AR BRNOEHE,

33 FMEARABLEY, MEBLESENREIE, BEE TN A
FH @ADARTEYE 4 MATFHE): 40000 44 S 320 A T2, BIEY 5
BEETSHE, AT, R BATEL A, WM RE NI 48 A5, SIIALE
WHE 192 k5, REYT - REFNAER.

ERHEENENSRBNTRARS S, BREHEEEIERSTY 5, RA%
ERBMARRAED 10%, EOTRSRERIKTT, BEARREREH 2% %/E
IR, BRFOHENRTABL.

FAENEEERE G, URHEADRENSEAT, REBEEA B AN,
RRFENEEAERTE B, BEETHE B4, M, WRBEIESLT—
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T, BAHLERERERNAE? B4RARCHERENASF: CHERLAH
§MFHMLG HEARBEFUERGRN 4 MFTHER. B -B2RAL, TURE
BHTREA BRI, WERGHERAMTRSATTHNE.

13.3 Z“HEEHK

TEENGHEHERXFRESENEANLGH. THREABE 31, 4. 59
W26 ZER = ERM, TN,

IntSetBST 5 X T & A f#:

private:
int n, v, vn;
struct node {
int val;
node +left, +right;
node(int i) { val = i: left = right = 0; }
¥
hode *root;

e BN RN 2, IR0 N R P A R AT AR R 1

IntSetBST(int maxelements, int maxval) { root =0; n=190; }
void insert(int t) { root = rinsert(root, t}; }
void report(int «x) { v = x; vn = 0; traverse(root); }

BAREF IR, HARIAMEFNE (EREF), RABENTRERIH
FHME (AL

node +rinsert(p, t)
ifpo=0
p = new node(t)
M+
else if t < p-»>val
p->left « rinsert(p-»left, t)
else if t » p-»val
p->right = rinsert(p->right, t)
// do rothing if p-»val ==t
return p
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HTEARFHHCERZBIURFEEALY, MURREALERMFE E (B 1 X
EES LM EAEZ 2 REHAHR AR EE),
inorder BF' AN EBETH, RERHLEAE, BELELTH,

void traverse{p)
if p ==
raturn
traverse{p->left)
vivr++] = p-»val
traverse(p->right)

ERHAZE wmRkESI BT A THTE.

EREREWMTES 3.1 WhHEM STL set 4. “HBRBWLUE T —FhENR
HARL LB (ZRRNE LEFOERR). BANELY 1=10% m 71
AR, ELBIREE 5 1740 i 0 00 BT e o L

mEX D (m)

£ # 1000000 5000000 10000000

# MB » MB # MB
STL (HFYERMEEE) | 9.38 n
SHERN 7.30 56
THERE 3.71 16 25.26 80
i 2.36 60
Hi+ 1.02 16 5.55 80
i i & 3.72 16 5.70 32 8.36 52

RENAFEACLEHLERNNE, A5 THHAREWMNERELT STL SR
AR MEN-HERNBRT STL FERNERMTE T (STL 8 REas1RiF
ERERLTRABKIFOME), Bk, CoRMh—%, NGNS AL ED &,
2 m=1600000 M , STL 5 FF #5813 T, 1 2 — 4> BST M7 m=1900000 B} 518 . 45 %“ BST*”
WEABTHEAMUEN A ERWETEN. BEENRAE— FFR ARG R
HR (WEE S, BRAKERTHOSAER, EAMAARBIET 02—, &4

OB REA N ER (NRE 4D, RNEETHE 7 g% s, XK AEAE
W 25%.

| BREETREFNSE +E$ﬁdﬁﬁ§%hq:ﬁﬁﬁﬂ%ﬁﬁ$—ﬁ#EﬁToﬁ%mTﬁk.ﬁ%“mfﬂ
ﬁﬁT.mﬁﬂmﬁﬁHﬁwﬁmkhﬁiﬁﬁﬂ.ﬁﬂmﬁr%&ﬂﬁﬁ%ﬂﬁﬂﬁﬁ,ﬁETﬂpﬁﬁﬁﬁﬁnm
B AN, AR R R CHLOEF, SRERE— NS RER R ST,
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13.4 BYEH

THRNMABRERAIREPRENEGH, SRR RARER., ARNBRE |
EMZEAET, MEECTIHRREENAY.

enum { BITSPERWORD = 32, SHIFT = 5, MASK = OXiF };

int n, hi, wx;

void set(int 1) { X[i>>SHIFT) J= (lec(i & MASK)): }
void clr(int i) { X[1>>SHIFT] &= ~(l<<(i & MASK)): }
int test(int 1) { return x[i>>SHIFT] & (l<<(i & MASK)): }

g R A H R A

IntSetBitVec(maxelements, maxval)
hi = maxval
X = new int[l + hi/BITSPERWORD]
for 4 = [0, hi)
c1r{i)
h=0

P 8 WIS — BRAE—~ D F MR R e IR A AN EBE . 7 report B B 7 3
oL 48 3

void report(v)
j=0
for 1 = [0, hi)
if test(q)
vij++] = i

BJ5, insert B BTGB 0, BERH XML AT EK AR T A SRR

void insert(t)
if test{t)
return
set(t)
N++

E-THERBNRERE 0 26D, FROABRBATED, BARNMSHMNSE
BEEE (RES R THAEFBRANE). FEME, WELE 2 FHERE
0.5GB AL %.

BRENERGHERRALOBONAEESRRT. SEFTFTRALY, mE
L 0.99 FHNARY, BEEMNRENMIT. MOSARE0.24 HNEY,
IR T 25.49, B 2HKT 50.74, W3 RET 75.99.

41 '
12631 |59) |
AL m R HH B SMRPHBEREARERRET. HTERNAAHY, FU
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BIERBKERR 1,
MR A T WA R

private:
int n, bins, maxval;
struct node {
int val;
node snext;
node(int v, node »p)} { val = v; next = p; }
It
node #xbin, %sentinel;

ﬁﬁﬁﬁﬁﬁkﬁ%%ﬁﬁﬁ%ﬂﬁﬁﬁﬁ,%m%%ﬁ¢ﬁitEMEﬁﬁﬂﬁ§:

IntSetBins{maxelements, pmaxval)
bins = maxelements
maxval = phaxval
bin = new node«[bins]
sentinel = new node(maxval, 0)
for i = [0, bins)
bin[i] = sentinel
n=0

insert BB FESELE + PAAEORP . W BB t * bins/maxval SRR H (R

BIAMMEZRRE, IEBEARR), EZRALTRITEERERLMBH:

void report(v)
i=0
for i = [0, hi)
if test(i)
vij++] = i

rinsert KRLTFHK . KLU, report BETK I RN FF I 72 8N LR BERACHD:

void report(v)
j=0
for i = [0, bins)
for (node »p = bin[i); p I= sentinel; p = p->next)
v[j++] = p-sval

BE-TPRRRABME. &5 B WATHB T B 3US MR E LD 4 EA
BERWBTHE (WA S BH3UE RS KB N2 — RS AR R §—
¥, MERBAGE T KT 10%.

13.5 RO

HERAAET SHETESHEENIEEN. % niix n KRR, XEEH
MESHBNTRET (b RREAZHEE):
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O (BT RENKE

maRT Init Insent report BHE 28 3
Eiis ¢l 1 m m O(m’) m
HRFHE 1 m m O(m’) 2m
A 1 log m m O(mlogm) 3m

i m 1 m O(m) 3m

frm & n ! n O(n) n/b

BERMMYRAE SR TR XRBHOET. 2 10 RETHETROFE. £ 15.1
WABTERLFAESHETEEN.

EREABIENATRERANHESEH, BRANTEAPEI N T L HETH
~NREMELRE,

BN, CrREREERET A REESH. 4P R RUBEREHE.
SFEREAEY RAKBEHN, Y E— A PREN R LERBLNENEETA,
B, AEGT, FAREEAI AR HERASNEE, ThEFkeE.

ZHEEM. B O2HDRIOBIRNARE S ERRAN LT, BRE
RARHN A 47 BASAFEATERBECE - RO NE, HFH R KA,
E%HJ%*,WHE@E:%&&W$@%%%%WE%E,%%WW¢T3%,N
FIRANT 2 8. 4481 0.5MB (RINHLE LM - R EESE) WNELR, #255 SOMB
(R RAM B) B, ZITHE @RI,

RERAHT. BXNEERRE L EMAE—~ P KRR BREF N TR, X8R
R TRESHMEA, FREAUEAAEH. EIESTENIBY, BETRERE
o MBEERH, HMBEREN 3, ERMTFHE, HEmME 10%. SREHENFOR
REBRIAFHALNRE, BRESKOBTHME.

13.6 el

LER RIMETERMNBHNAE FES M Bob Floyd B, IREE R A% 1
IntSets SR XH L ? XKLL HFE Floyd ik RIEMMA AN, KHATERMA?

2. ST SE X IntSet B8 O {F AT E A7

3. H find BEF RRAK, find DY EEFXHNL CMTERTEMAS, £
AREUZBR B insert R EFH?

4. BEXR. RN_AERFNBEABARENSREAEY, HNBCN2 AEE
TRt ) LR = 5,
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5. B9 WHERI2MAET Chris Van Wyk RIMTEM A4 AREEL CHEHD
AR BENFEIRBHERN. EB-TNHEX-RENFRIEER. B4
EHRMERD IntSets L.

6. TEAF IntSet TR L, Widx TEMBH T, HREBFEIBMHA?

IntSetImp S(m, n);
for (int 4 =0; i <m i+
S.insert(i);

7. BTN, BEABBER THRCTE. BT EX—H5EF 48
128

8. HE R — T (o o ] A 7R % 0 b b AT AT 0 4 3 0 T AT 1) B AT 86 1L R0 %
|IE. XFEMRME char, short. int. long i A~ TN EREE NN

5. LM ELEARNNEEMBENR B RN RBIERIER.

10, AFHEMBRERER L FXFHERES, REEREILEE

lLﬁﬁ~¢ﬁﬁ%%ﬁ%ﬁ%i&ﬁﬁﬁﬁ%ﬁﬂﬁﬁ%ﬁ?ﬁ@(ﬂﬂﬁmm
EABNEMELRRETES).

13.7 EMEE

F 116 WA AT Kauth 1 Sedgewick fi— AR FKE RS . &4 E Kouth £1¢Sorting
and Searching) 5 6 E (H 2 ¥4) MEE, HE Sedgewick K (Algorithms ) 115 4 3
S (BE-H4) REHE.

13.8 EEFERIOE (M ARARS ]

FETHPHEGHARNBH/TARFENRBEWHEL. AH4RT Doug
Mcllroy F 1978 SE 510 spell BF P A FRRFMRIEZLEH ., £ 1980 FNEAERE
REN, REH Mclroy HBEFHENETTHERE. £X8T, REREET spell,
BERALMRE-MEEFRANTR, 7 (EEE Transactions on Communications ) COM-30
B (19824 1 A, % 91~99 T) “Development of a spelling list” — 3t al 1) 3 F
Mcliroy BFH#AAE., ROFREBHR—AZ X “EROEELEEBE", 24
BFRETEAMRRD.

Mcllroy X HIB— M ERARA AT E. HELBRERROEL ChTHER
¥ F%F & F 4 £ 3K Brown Univerisity corpus (i TEAE) 1%, RE—AEAE
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s, HEMAFTETHMRETE,

FTHLEARRESHBT McTlroy AR, MERFABEEERIX—A. 8%
EEAG: KESERTEELN 100002, ~ARENZHENETF, &A (1 Dijkstra
M Nixon), LAK Bulfinch HRFBHHEF. WEB Xerox R Texaco XX ER B,
M THESOFEFHATEL. SIHBERDPERERELHEE, HUBREESE
1. BELRUELZ. BFMENOESH, MRSNPER, £E0HR L0 100418
AT, ANBAESTEE. TEMER,

ERMTHEYKERE, ERLE, BRHERN (BTERYE) H8h K0ty
2, BRAEER, REAEMAE. HEEFEREFEFEHGESEMNER ok
BAE owm), FERREETNAAMTRERHE RN~ (FEHE traveling AR
travelling ).

Mcllroy BB T3 7E T HE FREITIE A9 spell IS . HEHHE, spell ARIBALE
B EReM (EEHBRARNENNBEESHERR). S3kBHEFEN, MEE
Rl ZHMRE. BENEES 75000 47 ©LERS T IR R Y &,
BEDARE TRUHEHE.

BFERERANNRTTERIEE. XRMBEVERSBESSE, G058
REKHEERAFRDPREXERE, HERTRHRABIX L misrepresented iX2K i
RREER—ABARELRANHERE. AEMEERITNEER, FRERD
THRKNER,

1405 47 89 B 5 24 misrepresented B 4 sent, 3 3 mis- . re-. pre-l-ed( B A represent
FARER “BIRUBL”, present 1% XHAR “LIMRIE”, spell i HEABILARYE
B). BEFHRTEE 0 DITRMNN 30 MEEMN. 1300 Mis &Ly “ @ it7) S
RHZ I RFENEBFER, W% entend (intend BIIRH) K en-+tend, XM 4
BAF 75000 MRIRFIR 4 30000 A B, Mcllroy MBFAESAMEA LER, HE5
FRABESGR, BYERIALENFAREEEAHNERT GXM AR,

HEMRATRFARTFENEFHEEN . 8 F Mcllroy R$0X— 58 % Bk,
By EAR B AE PDP-11 EF RZEFH, ({H 64KB it 26, Ky EhmE
BUE THESZ MES: “ERABREFIRNADETHERAMI=H7 —, Bt SMH Y
EBIHTH 60%06, REBCALERENERT —£.” Bk, REE 26000 4
16 fr i EHFHAE TR 75000 MERF (HREER).

MeTlroy B B FIE R 27 23878 30000 M 4E 2R NN EF (BHRLNB Y
ftAfE/m 27). TRMABARFE L, BREHE.

a list of five words
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F-TBAFEER o M TENHIR, KEETHARBDKRAD, HERT MRS,
R R B0, )REAPH —MEREF 151 THREN I EFEN
BAIRED. KRB iHHRA—MER, GHREERFEiNFEFRE. IESAT
RARLIR, FHANBEER ba)=2, hlist)=1, £%, B4 SPTERERDTT FHix:
rl | ] | | | | i |
T ] |
of list a words

five

ATERER w, BIAXE kM ETHRANTIRNITREER,
FP=AMHFREAT —REAME. =235, #BEATHNEINELN AT —4
RBBATR. 7EAFIS, hi2)=13 3# B h(list)=5.

IITIIIH VTII“I ”IIIII# Ilwi

list words a of five

spell BREH 0=2" (KAET 14 ), LEFAMESHRENNEEBATE,

F—#HERKIE: Mellroy AR AR T BA R, HRH 8RS,
ERAKRS TER, BRERAS B, XEBANARETRAORARY, Hie
S RTERTER.

SN IEERENEENEERRIEEED

ATEREE w, BFEHRTEINE Mw)br. WEEEN 0, BARFR FHMEE
WRA wAERST., WREEN 1, BFERAY wERT. FHRE, TFHRRRKS
BB THRAL, BRHRSHEROMERLE 3000027 HAALT 14000, B, ¥
BIRE, 4000 MARREARE MR, BUDRERN . Mcliroy WEF, B
ERMERBROBIT 20N, L S-FRFBLHI WX KRR —X R B %5
27 KR H .,
B 0=2" (M E R B RRE TR A 1600 LT, A, BEINERT—4

i, £ LB TR, OEET TFARTH.

5 10 13 18 22
R AW, BARR wRERD . ZEMEMHETFE 300004 27 &, B Mellroy
UL 28 B0 Lt 22 ] b AT 32000 A 16 fir. Bk, AREEFFIE, M T LE TR
KB RERFVEZMMEA. BRME 0 FE, FENFIRRERR.

5 5 3 5 4
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Mcllroy i spell FBIBAER 7 13.6 RFTRX A XEER T /LEHANHS 8 EE S
BRIRTAFHANEHE, ALESNERFER. SR, — 64KB 7 RAEHR
ETE  EIRAD YR,

BT RREIE T spell MAFE MR : CRAUTHAMESR, FREERE 64KB
B R P, CREEREER. DEES - RRBFENENS L, Hhad Eamag
BWHXBHNHE, TEEERELEAEN L BRERKBRBE 10 44 (EFR
RZFRR IR Bh A% ABA b OZ L/ N7 B, L LE W B 2 i
BREMHERE.



H14E U

AREENE B, RNTUERRX M RESHERFA BTN HE.

A/ BRI o AT RO T R R A8 O(n log ), 6
EABRELANATHEAE

SABA. FML RS PRAT LR RNE A DI  BREP T RES
5 /MRAEBTR BB O(log n).

WA BT A FAEA, R4 0 0 FL i R

KERRART LHEHNE. WENBET, REABRIIER. BERYAE
THRBIE SRR TR A B SR P H TS T B LA
B

141 HIBLEH

RRARERTEREN—FMEBEN . AT PRSI RRTHE, ARETH
TRAUREMEFRAY. TARE 12 MBEGRNSE:

12
.---"""\\
20 15
AN AN
¥ 2 /}7 22

ANA
35 40 26 51 19

ARA LR, HZZXHORARETUH S ER— M. B BHEEMF
EAERAERNTRETEFEANE. SREFFLEONBATEREMR (K
A1), BRESEHALL FERRRMAA. E-ABEREL BTHR

/N

I EREHEHET, " RRESIRTEX ML —RBXOAER, EAEPHRGIE L.
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BEKHR, KA LARBEN - XNEZERE LRARILSE R, BRKEALERR
R, WPRH R, BORCEs o MEH RRFABRIMEAARZANER S
B logm. THHAEZHITEHENARELENRAMUFTHRNKBES TR
MLE, FINEEANERRE, TUERNERARHBLEZ R ERAAS
f.

TEHEERINENHZREERTENAER. “XREERTRRCEMRE.
RIEERRATHRBHEHZN, BEEIHSKBRT, BBRMHE. #H 12
MRRABA (1. 2R BEARRBE NG 12 P THNR, WP xR,

1
X 3
T
X 6
L
x[8] (9] x[10} x[11] x[12]

BE, AFHORATHR | FENEA, CHPRMARNFEREFSE n+1FRELE
x[0]. RE-XWHRAERR BET x[1], ERHESTEER x[2)/ x[3], &%, #
RS iR ¥ TR R ]

oot = 1

value(i) = x[i]

leftchild(3) = 2w
rightchild(i) = 2wi+l
parent(i) =i / 2

iE) « G < or (3 > n)

n M LRNBRHLAREERER: EAARDPOZEGEAEE,
GEER - 2ATRMENCHER SRELAE 2 TRNBANKHY
WERE .

/\\

20 15
N\ N\ |12 20 15 29 23 (7 22 35 40 26 51 9 |
% 21 17 2 1 12
/N /N
35 40 26 51 19

BT PRRYRER BT ITERREL, NIRETFL, 9" 847 Bk L1745
RIUERATRETHRGANE. FHEE, WE

Vossn %[ /2] < x[i]
AL xR REHMBME.
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i, " BHRRERSDE, UM AL HBE 2. EFT-WRENFREHRE
HHFHRE xlo) (PE-NEREFERBHNER), TUAIHEIEREX
heap(l,u), BF P,

Vosisu X[ 72) < x[i]

142 BTXBRY

ANERFARN LY, ZHEIRBEIEATEHE-RED B H OB R,
RRAMREERERRR: EMAREE log n FREFHLAT 0 ML ENGE, HT
AEWRMRREBRT LN, BEREXRE XEY, REET—HEAE.

S x[l.n-1]RHEN, % xn] LEER AT ETRIERE heap(1,n); EFRTH
RIERBY siftup BMES . CHEFRARTENES. RITBESTELIBIR S,
AFRENERNRERBT TR F TR ENRBORE LRBEBLTERRE A LB,
HARA (1], ETROTH, Bk, nEHAMER). FRERTIAEE (WA
HERATHEAR BDENT LEHABHAENOERARNETFE AN TE.

12 12 12
0 15 20 15 20
SN N 7N ™~ N
9 B N n » oy 2 ¥ 23 I3
/NSNS /NN ANANA
35 40 26 51 19 35 40 26 51 19 17 35 40 26 51 19 17

GUE-EFEHTENGEARTRSTENRE A WARFT), RECH TRER
. WREBRFE heap(Ln-1)4 K, B4 heap(ln)hE,
HFTIRIMERMFRAONE, FTETUFERESRET. ATF0esoLBEmT
—AMER, FUAERRZERFG. LS, BT HBNESRNTHRE AT @M,
ROFHRTHRETHERE. WR i RSBLEANTRE, BARTUFEHAER,

Toop

/+ invariant: heap(l, n) except perhaps -
between i and 1ts parent s/

W T FFHhE R heap(1,n-1), B AT LUBM B 0E 4 i=0 WG HER .
BRLARBARELEH CHENEAEARTHENER, B4 LTRETEHLR
GR), ARBRELER, WiLdBASE. TEXXRBRT i NSHLEAZEA, LMk
TEWMTERE. MR 13K, BAIREXEAAFTRLSHERER, BLT
AR\ R . 2 0 W R A, T B R 8 4 p=ir2 LR BRI T AR po W x[p]

22
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<xfi), WaFEHITEHBECHERE, FHEHTURIE.
HHE, MR INERNLE L ZBBFEAY, Bad LA «[i]H x[p]. THET
TEFR, HPPXRFRENFE, ERiHEMA.

\ 2B FE /@K
hznxﬁ

o /b\ ¢
W5 450

LWL 5 ATLRKITFHEERWH: b<d 3 H bee, B b FEM FHHER LH: a<d,
BOATRE &M xp]<x[il: £ET a<b M b<c 25, BB a<c. REHBETHRT pHEH
NHERLS ISR, HERdREER i-p RREFEBLER.

BA T BT siftup RSP, ERETH A logn KIEE, WABEAH logn B.
void siftup(n)
pre n > 0 & heap(l, n-1)
post heap{l, n)
{=n
Toop
/+ invariant: heap(i, n) except perhaps
between i and its parent »/
ifimal
break
pei/2
if x[p] <= x[i]
break
swap(p, 1)
i= p

EH4ED, “pre” H “post” IFHELZEY: MELERSAAZNHFLEHE, T
ARBER LS, EEEFENE,

M siftup ¥ 7 siftdown. = x[1..n] & — MM, & x[1)2 B —A HH{E B 2] heap(2,n):
B siftdown {F73 heap(L,n) W E. B¥ x[1]T#H, HIEREFLELARNTFETENTF
Gr. TRAYT BERPTHEARR M FEMEANTEH 19 HBMIR,

- .

20 15 20 13 - 20 17
N 7N S \ <N ~
2% B 17 2 7 2 2% 23 (8 =n

N /N /A / \ / ANA
35 40 26 51 19 35 40 26 51 19 35 40 26 51 19

D ERBARAPRA RN EESME . Do Kauth MEH, Y TENME, FENBEFELLET Y “W
RiBEXER, BRF heap(l,n)s FH, BR «[1W x(p| ¥k, FALOFRE heap(l, n), Kb p BiMREE" &
B siftdown B3, HEEEDNRE,
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A~PERLBN, EEEBRAR. FEERESN: HAFHLREHLEIFERR
#.

HB BT T sifidown B IAER: BT HE S R FE K T4 K2 02 8
RS KA RIS

1oop
/+ invariant: heap(l, n} except perhaps between
i and its (0, 1 or 2) children =/

XA siftup MAEFHHAUN. SERE I RTFAATEA, WETCRETFEARRKL
BF. TARYRALBRSHEST: MR I HERETEA, FABBETE o &
M EATEE. BE, REWHE [i)<x[c]4 LER, SETEH [F x[c]3ERE
i=c SEHTRHE, EHEHAL.

void siftdown(n)
pre heap(2, n) & n>=0
post heap(l, n)
i=l
loop
/* invariant: heap(1, n) excapt perhaps between
i and its (0, 1 or 2) children xf
C = 2+
ifesna
break
/% € is the left child of i «/
if ¢+l <= n
/* t+l is the right child of i %/
if x[cel] < x{c]
C++
/% ¢ 15 the Tesser child of i &/
T x[1] <= x{c]
break
swap(c, 1)
1=

b B siftup FrEI KBS HRB LRI FTR T o HEWTLANLBTE B
FHBERERBE . RUT siftup, XA REF WA logn EL, HHEERNE
AR E 5E s I A

14,3 %NS

BIBELEHBERE. MAERE, CRFERATERTRO TE—RIE
i insert M extract AEEP LR FT. WHBXE, EHLREN T EENM=E TH#
W UAEARARERKERNT. EFRRENAZN, TEBEENNHEE
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¥, REBFREMNNER.
WA AFIR M~ AR M T EES, FEAM S, insert BHFERTPRHA
—AERE, TUENER &SRR X EN.

void insert(t)
pre |5 < maxsize
post current S = original § U {t}

B 3 extractmin MR & R MR/ T EH BT RN 2R  BFHRLE.

int extractmin()
pre  |S{ >0
post original S = current S U {result}
&& result = min(original S)

B, TRBHXMRBU=ERATE, BT+ OEARE.
] OB A AROh AT B e — A CHeak, RHARIEE TSI TR KR T

template<class T>
class priqueue {

public:
prigueue(int maxsize); // init set § to empty
void insert(T t): J/ add t to S
T extractmin{); // return smallest in §
}.

EEEZNARFTRAMNIRERTH . BERETUERZH — M EHRRER—
A% BRERMFEAEN, RERTRN

prigueue<Task> gueue;

AEARAERS, TEREIMOME, BOERRE T~ B4 5% LT8R
Bl th i E £ HE

priqueue<Event> aventqueue;

EFANAY, DAFRESPRRZANAMERT BEANMRERN, €T EH
R “SHEEY", AR CHEBERRTFRLEREA.

BEE, KRBESFALARERIEXMFENRERRANT. DRRIEFF
K, BLEESMNBRERFERRR, AEBERA—AHLE. TERFTHIFH
ERPERIER. TEERTH A ARENES LB EME .

BRCABEREBE Ofog mHEARE - HLENTE, HREIERYTE
WTAFTESHERAREE S . WRESILT O O(n log n)EiE2 [ H,
FEEESST: Yo 10056, FEIPIHT IPRETXLEER.

IHFRESTUEERA-—ARHEIEHE, ARTUEARBHBEH Y “FHE~ X 67, HTELTHEE
#mbl2,n U=, 2. 3}.
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EiTH i
nEEm 1% insert 1R extractmin  n XX insert / extractmin
A FMF Ofn) o) O(n')
H O(log n) Oflog n) O(n log n)
L FFRA S 0(h) O(n) O{n’)

A VI IR T B MR R 2 B R e R AR MM x(1.n)
RF o MTLRORA, Kb, £ CH Cr38 x AR x[maxsize+] (RAITFE &1
X[0D. ¥ oldh 0, SHRBESVHRUBZTT. HTHEA—ATE, a1, BREHK
HLRRRE x[n) b ¥, siftup MR A EH heap(l,n-1) E. BB, HAEEWT Hx

void insert(t)
if n >= maxsize
/+ report error */
N+
x[n] = t
/« heap(1, n-1) «/
siftup(n)
/% heap(l, n) «/

B3 extractmin HiM T REHTHB AR, HBRE, REEFALYE, e RS
RN B TEBARE M FURDMTER (1 EETH TR a-1 A TEAT x[2.0]
T BHATRRYE. BdFLTEF B beap(1,n). E—F, WH xnBHEH x[1],
F#om 1 BEEESTRAEYLT <[1.n)F, 3B heap2myh K. B 5BH siftdown.
REEFERE, MTFHR:

int extractmin()
ifn«<l
[+ raport error «/
t = x[1]
X[l] - X[n——]
/* heap(2, n) «/
siftdown(n)
/# heap(l, n) +/
return t

2% insert M extractmin NARAE n M TERBEN, HBE Olog n)k 7.
THRKLENFIZER C++EZR.

template<class T>
class prigueve {
private:
int n, maxsize;
T *x:
void swap(int i, int )
{1 Tt=x[il; x[3] = x[31; x[j] = t; }
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public:

priqueue(int m)

{ maxsize =m;
X = new T[maxsize+ll;
n=0:

}

void insert(T t)

{ int i, p;
X[++n] = t;
for (i =n; 1> 1 8&& x[p=i/2] » x[i]; i = p)

swap(p, 1);
}

T extractmin()
f imti, ¢
Tt = x[1};
x[1] = x[n--1;
for (1 =1; (c=2+i) <= 0} 1 = €} {
if (c+l <= n && x[c+l] < x{c]}
C+t+!
if (x[1] <= x[c])
break;
swap(c, 1);
}
return t;
}
i

BNMPRBEORFSAREDR UL, ARINHRELTHENEARAR. AR
KIS AT RARIBRM BT, XA RACHG 4D R B — MR

14.4 HEWE

RAERFI AR BRET MRS, EEERENI T HEEAG I TE,
RERFMBR 1. 7 CHeP M T2 priqueve 2 J5 MISBEAT 224 T .

template<class T>
void pgsort(T v[], int n)
{ priqueue<T> pq{n);
int 1;
for (i =0; 9 <n; isd)
pg.insert(v(i]);
for (i =0; 1 < n; i+4)
v{i] = pq.extractmin();

}

n i insert Al extractmin BEABEBN T HRAL O@logn), RTE 11 EhihE
HEFI OB MR ERATHNNE., REMmE, BEHNYE x[0.n]BE n+] MEH
P EE.
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RERETHLEF, EARABTREANMHE. MR THIHARE, HEHTFER
TERBEY, PR ERRED, RAREAREERD. BEZEEHEN,
BB T siftup M siftdown, B 1HetEM, HIHBRATEETY, ELdvH <
s> BRERARSRBETRIX—A,

MEFEEH TR A, - MHTHRENS, B~ MHTHRESFNTE. #3
FOERT A48, BRAATET 2. EMACHBA x REHIMIEEN. 5
B, ARMEREFF, —FHENRBREFEREN, TREWRERN. FTERBRT
ol x BRI, SHEEKTPLHK,. TsEENG.

FHO
7
W
H%¥n
#
R
% 2n-1

HHAREESBIMR: Wn SHEARTIRT, o SBEREEFRERNTE
FRIBRBRKHER T, MABXL,
F-MMBRRME. BHRER TR

% ?

1 § L
GRAHEI R TRAERAT LB, 8T heap(l,n).
for i = [2, n]

/+ imvariant: heap(l, i-1) #/
siftup(i)

/+ heap(l, 1) o/
RIAMBREMERIE Y. CHRERWFHR:
#, < B, 2
1 i n
BRAGERNRETHRETAEA. B (URH i MAEPBANTE, BE
N XRABHFFIERT . RATHRAETRAY, ROTEDE S 0TS
RIBEFRBERY. E_HBOKBENTHR:

for (i=n; 1=2; §-2)
[« heap(l, 1) && sorted(i+l, n) && x[1..i] <= x[i+1..n) #/
swap(l, i)
[« heap(2, i-1) && sorted(i, m) && x[1..i-11 <= x[i..n] «/
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siftdown(i-1) _ '
/+ heap(1, i-1) & sorted(i, n} & x[1..i-1] <= x[1..n1 «/

HTHARIMARE, TENEHFEENFELTNN.

for 1 = (2, n]
siftup(i)

for (3 = n; 1 = 27 §--)
swap(l, 1)
siftdown(i-1)

HTEBEMET n-1 K siftup F siftdown #1E, MEMREMRERE Olog n)
FTLAZETR AN O(nlogn), MERERERBRT,

BERIAMIHRT E (ABEl SHEFEENAR TS, BREFFRET
BREBE FHEA O log o)k, AXMTREKMALE, BERIEHFFETHLE
L2 TP H 2,

14,5 FEM

WF. ARBEARE TP IF & SARZ ANE ST logn B2, BMTHE
Tk, FLLRH siftup R siftdown MBI HMRAHE. BRFRSERN—ALREAT
EXEAMREH CRRES)) ARG T FREN SR,

EWtt. AEFRERTY £ B ARG HE 0RER, BFEREREAMAN
R BRSO TR iE, BARBARERT T ~ A ARERNRER: TINAREE
EHRIAERE. —AMEE LRENRETUBEEESH EREN RSN, #A11
5 T R 48 RIS R A R 4 B

HE. O TEMBSE Y ENMA SR AT (P ENNHEMA) LK
CRMARRXA RN (REAMOLI). AEHRERFRARK TR, 18
MG R R BHE XA,

AEHF. ETUERQEHRFRE SRR T, B — A %, 0
R0 S AMBAE . B siftup 7 siftdown R4 T A UB A ME . A2 ML
MRHFN, RNFFELREEDT AN, BERIMESIHTHBETE (B3
E—RE S - RAENRANRRLE. T TRAFRI KT UK EERHE, RE
LREHENARFHTARYNTA.

HEBEEH, BRENRHEA AN RE T ERETNNRTREN, oM
SRR ST A F R AT B . SRAT T DU OB R A E B C++ priquene R B
JA—FH C++ IntSet KEMMKBH NN EHE. SR, BAHLAETAERNME
EHEW.
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14.6 oA

LOSRIRETHRMMERT, FRUBERECHETEF. Yo T2 ERTHAE
=3 AL
2. B0 siftdown 2 T 7 ¥

void siftdown(1, u)
pre  heap(l+1, u)
post heap(1, u)

ZABHETHERED? RHMAEHEE O AHNHE—4 n 2T EA SN,
PLE—AERE, @REDRIENIEHERF.

3 LHHFEITBRTHE. FHTHNE 13 YRR PSR EERTHE.

4 WAERRENFNELIBETH B SHAREFNNEHEREH 4
E 3

) MERKENE (ERBEXTERBRNENTL LT HEZ W BE 2R
it T KERE,

b HEAEZABESHA,

¢) ERA 1012 BE RSP 3 B K& 100 54808

OBEMUEETFIHEHE—ARBEF LT ESRETRAD & 1SR
FPR TR LR A, 0% 1.3 R BB,

5 RITBHES n MUES RSB MBNE AR (BMEHE R 1 2 [8),
XA, BSOS R SR, FREBMMERBELAEHLT
WA, RBENFRHRA. M%) MIT 8% 5CH, David Johnson W% )% fi
TIRE SRS R R O(n log ) MBI BRM F 2. L T3,

6. REAR EWIF LA @S RS RSB T RS, TRE & R R RAE I
ERR. ZFEEREREHANEA MR OB, RS —®,
BRIHPRS iR (—ARRTE -1 5, EkMLFRERE | BREER R
&%M,%EMM&%MEXmmhhMmhnmﬁ&ﬂaﬁﬁu¢ﬁﬁﬁﬁﬁﬁ,%
WREL AG AL SIS, REEEEFE LR, ERAGFES logi
B LE BT 80 B TR PR ERE & B, IR — 50 BB —TRAMEIUR § 00 By e
HEAAE 49 TS logi BB Z MR R AEH i KB HEHRBE—H.

7. E—HPLE L, BU 2 REHLABENT AR S ERBRREH RS, B
REWMMR T HERNBA, THRAERR 2 HRERSRRE, BT HERZ
H—kRNEE,
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8. HBAFIM I RANKT k B, o] 45 47 b ST 30 2% 7 (0, k) 75 R 1A 8 4 £ 410 5 BA
512
9. iEHAZE R ARSI ESEHL A, insert M extractmin [ [F) I 4 ¥ 405 17 1) — 4
BEFRRETFEEAN.
10. BHRMNBREFEHEAN S . BRALRES, Brian KT Al 3 E Lynn
T Peter, HHEEHRIED, Lynn Bil T Brian, BiXBe BT,
Lynn

Lynn Brian

L L
Peter Lynn Brian Al
EH—R “HER REMNREFRNLR. ERABRVEESHFAREPREL,
BREENERRE BN (AT EHPRABMERLEN), BB LARTELE
THFROLBEEER? RESREATCBREREPHLLHEENMHT,
H. fE CHIREERRE D A KR e FIRMB R

14.7 #MRLR

116 FWHANAT Knuth § Sedgewick % 5 ML 7 i) 815 84 . 7 Knuth (54 Sorting
and Searching) —HBHIFE 523 WHNF THFBEHFE, £ Sedgewick [ {Algorithms)
— BB 9 HEDNATRENTI RSB SE.



$15HE BERFHEB

RITABER LR, AFHRARTERRESYE, RFFHRART BIESE,
FRHFPMBURT B, BROFAFHRAMMT Web W, EROFHHRBAT .
MERERBRENARREFENDRARFERSH A C. G T HRARKRTF
i

BRMERAFHERTERES. HF. 4iF. BERIAMFENHAERE. x5
AERFAHBN LR LAEN AL EE.

15.1 g7

BAIME-TAERRELERIEPESWAFNR (AELGAS LHRTERR
B, GRERARBET —EBEHFRMER). BE, HARBEAR? FXE, BREAY
EXRMERAEN N EHRT, KHEkE Web T LASTHRE “BFE", I
“<htmb>", “<body>" F “&nbsp”. MBI MEMABEXLAE,

BAVNE—A CHIE 48 B FR AR FE B0 set A0 string, &% 1.1 PHEFERSE .

int main(void)
{ setestring> 5,
set<string>::iterator j;
string t;
while (cin » t)
S.insert(t);
for (§ = S.begin(); j != S.endQ); ++§)
cout << #j << "\n";
return 0;

}

S while ERERBMAFEBNMERBAES S GEL STL MY, ZBREEH
Bi). REEN for BHRERENES, HARMPFRLAR, 2BFREBEEES,
HABRRE (TESXFEANAR—EH).

T—ERRIUEE L AE LT HINESE. FTERE (King James Bible) i}
BARBRRN 2t AN, REFRFEREF, HTHEEREX 2 SRS D=5

TR
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the 62053 shall 9756 they 6890
and 38546 he 8506 he 6672
of 34375 unto 8929 {s 6595
to 13352 I 8699 with 9949
And 12734 his 8352 not 5840
that 12428 a 7940 all 5238
in 12154 for 7139 thou 4629

EXESP, 789616 A REPAME 8%REA “the” (FEZNFIRP, “the” HET
16%). BI|HELRKE X, “end” F “And” REAFFENSE, BES K.

LEAET BN TS CHERFERE, EEFERRERRER map BRAFH
55 O A B AR R

int main(void)
{ map<string, int> M;
map<string, int>::iterator j;
string t;
while (cin »> t)
MIt]++;
for (j = M.begin(Q); i != M.end(}; ++3)
cout << j->first << " " << j-»second << "\n";
return 0;

}
while A4 E A E A BB M B X EAE I 1 GXA T EE A 0). for
BRI SR TR AR B8 (F8) el (HK.

KB CHAIMH S B, B B R R HLEE L, B 7.6 B R AL (Bible)
RER. ABFE24PREAZIEL, 49UWRITHEARE, 03 BEHER.

ERBYECHES R, FHASHENAFRNBH . ZRALAEERERBRNE
PR=IEENBENE SRR LERE, THREAFZRE “in”, “the” A “in”
ZERRSIR, ARRENESPHZHEHEIN 1

bin
caunt
0 word | next
[ = T 3T
) W * '
the n
EMNBES TEY C WL FIE:

typedef struct node enodeptr;
typedef struct node {

char sword;

int count;

nodeptr next;
1 node;
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BRI “RF" HEXEFRM, BE (Bible) PERRF 29131 A ARAIH
W, BITERMEA KRR, FH—MREREENEARERE LBFIRK KD,

Fo ek E X 31

#define NHASH 29989
#define MULT 31
nodeptr bin[NHASH] ;

RO H5 R B — 15 2 B BN T NHASH M— /A F ¥

unsigned int hash(char p)
unsigned int h = 0
for (; #p; p++)

h = MULT = h + +p
return h % NHASH

{ F unsigned (EFS) B¥ok#E n HiE.

main REH GG SN NULL, EECEE 8L S0 88Rm 1, RE%f
BB RUMYE (EF) B,

int main{void)
for 1 = [0, NHASH)
bin[i] = NULL
while scanf("%s", buf) != EQF
incword(buf)
for i = [0, NHASH)
for (p = bin[4]; p != NULL; p = p->next)
print p->word, p->count
return

EMTHERE incword TRM, ERBANL MM HEE GERNBELRHE XA H
HBRWBALE):

void incword(char s)
h = hash(s)
for (p = bin[h]; p != NULL; p = p->next)
if stremps, p->word) == 0

(p->count)+
return

p = malloc(sizeof(hashnode))

p->count = 1

p-»>word = malloc{strlen(s)+1)

strepy (p->word, s)

p->next = bin[h])

bin[h] = p

for BHREBERAHAMFIENSAE S, WBREIT Z8E, 623 K005 %tam |
AERBEE, GREGRIZNLE, BERUB—AFLEA, IRSEHLEEHSR
B OHERNCEFRAREM sdup TRERS), B KL ABEA BB,

B CRFABTE 24 BREERMA (51 C+iRA—#), BERSE 0.5 BHITHE
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AEBEE (RN49BBEH 0SB, HERFE 0.06 WRAERLLE (MEREE 03H),
BAETRHEE 300 (RREE 768, LHEMEL 058 (BERXFES2H. &
HEEAE (CREMNE 01T WA CroariBli b Tms ER - R4,
BAPEAXRY, FEWUBLAMFEREILALES. TEERMBFEHRE
AAT RN ETHE, ZEHSTL NESNRSPHEHTXEEH, 8 TFEN
BREFRFLRNFEFY, AUETRSRARATERIFENEFRE cEXREE,
A-HE, BIEEFHBENRURKEANER, REEXREORALED. RM®
REEMR, BREAREBETHRNRERR, BARIERES RIS KRS,

15.2 1948

EARYENERAARHES, BIERLARSRAGLEENNE. RT, §4
BRAEKF A E P BRI B B Web T, B 2 R84 Web), 10“ substring
searching” 3 “implicit data structures”,

MEMATBRFAELIE KB, WEEXABRFERHBHER “a phrase of several
words” 7 WHAMER, RENLKFRABEBIGAAE, BLEEBIEN AT LM
EHBER “TERBERRE" HTE.

BRANTERZN, FE-MISALEBHAE, NTBT R/ 851%
(HEBEEM) RRILBINEIAROET, FEEF M AA0ERUR. KHEER
1 “RARS” EERFRBHRELENLATHEAR. TUBR XY KANRANESE
WA, ERKEMILRE RN ARTRERE (RIT, 72 Web &SI ERE R
MY

TEAHERMA-TRBAMBELEHY, ARCHHAE-MIONEL. 25—,
AR, BRETRKOET FERE. Hli, “Ask not what your country can do for
you,but what you can do for your country” PEBKKMELFHEME “can do for you”,
“your country” RE_AMUE. AR ERERXARBENEE?

EAEBLERITERRE 24 FHOEMARE, WERN FHSEHE [0.0-1]
T, BABTREAXUTFEOHBLREN T,

maxlen = -1
for 1 = [0, n)
for j = (i, n)
if (thislen = comlen(&c[i], &c[j})) » maxlen
maxTlen = thislen
maxi = i
maxj = j
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A1ER comlen BB BN FH B KEMBH, ZhHERARIMER, AF—4
FH ¥

int comlen{char «p, char =g)
i=0
while +p && (xp++ == *qt+)
P4+
return i
HTEEEEEREN T RS, BFOUERSER o® RELL, RO &5 H %5
REFRDBDREFTERRE, ERLFEH, RIS LM HE,
RIMBERFZLTLLE MAXN M7, REFHETEEERYE o b,

#define MAXN 5000000
thar c{MAXN], »a[MAXN]:

ROV — 1 0RO “SRBA" BREMN 1990 4 TF 0 A4 MM R,
fREDZE 910 ERFHEAXRMENT . ZABHE MG FRORERE 2. YR

MREBMAN, BXMELa, K8, SATERPIE BN ZRE DN S,
while (ch = getchar()) != EOF
afn] = &c[n]
¢[n++] = ch
c[p] =0

B c PHBE - MRER—NEFH, UALTHREZN S,

TR OFEHENFHE, T+ TEBAUE - AERFRORANSE, 22,
ERMATHE “banana” 5, BRERETXEEY.

af0]: banana
a[l]: anana
a[2]: nana
a{3]: ana
al4]: na
a[51: a

m?&ﬁa¢mﬁﬁﬁ%ﬁm$ﬁ$¢%ﬁ¢ﬁﬁ,%u%ﬁﬁaﬁ%%“ﬁﬂﬁ
4”7,

m%&&ﬁc¢M&&ﬂﬁ$ﬁ$,Eﬁﬁﬁ¢$ﬁ%ﬁ@:ﬁ%.ﬁMWﬁ?ﬁ
ﬁﬂﬂﬂﬁﬁmﬁﬁ(ﬁ%%%24%$mﬁﬁﬁ%ﬁﬁ%¢ﬂ—ﬂx“mMm”ﬁﬁ
i 5P

a[n]: a

a[1): ana

a[2): anana

a[3}: banana

a[4}: na
a[5]: nana
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REDTUFAHZHALRESECE, URHBKEENFHE, KFIPH “ana”,
FATEH qsort W% H T B R H4L
gsort(a, n, sizeof(char ), pstrcmp)

b2 2R 4K pstromp 48 — AN R1 8 28 00 21 FE 6R 3K stremp . XA WS 938 B comlen

- RBET AR GERE D E R TR

for i = [0, n)
if comien(alil, a[i+1]) » maxien
maxlen = comlen{a[i]l, ali+l])
maxi = i
printf("%.«s\n", maxlen, afmaxi])

printf ERIER “*” WM E SR B maxlen F1F.
BT RANEF, & Samuel Butler % Homer f) {Iliad) —SHBEE A 807503 4
FRIERBENWEETHE. ZEFFEISDREMXI NS,

whose sake so many of the Achaeans have died at Troy, far from their homes?
Go about at once among the host, and speak fairly to them , man by man, that they
draw not their ships into the sea.

ZREVFE—RHRE Juno BiY Minerva HEBANRZHAREFR, 25584
EXHRT, XMHER Minerva X BE—FAZMEFARATERN , £ NLbR
MPRHE o MEROXERTGP, BEETHONEL O@logn), XEERHBFEHN.

FHBEYHLAXG N 0 MM R TRALATH o M ERFHEITER
Fo MB6HRATOAERERREKBATENEBERNE, TORNEGEHAE
AERE—ANA.

15.3 E£BWNAE

I BB A Y — A BB R R TR TR R IR T
EWRZAERTEEBN N EFRETHBIEER R, B8 ETH I TR
uzlpcbizdmddk njsdzyyvigxbgjjgbtsak rqvpgnsbyputvqgdtmgltz ynqotqigexjumg- phu;
cfwn Il jiexpyqzgsdllgeoluphl sefsrvqqytjakmay bfusvirsjl wprwqt
BT BA R X
WRLEW T REWRTHFRE (0 Scrabble™ H, Boggle™), &k W, &4
ARATHHBNREREHAE. b, ALZE, BTERGH CRTREHREE
REFBEXMLT . WREXRXFTAHRAT 300K, B EHT 100 %, FART
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WA AKTREERNAB M. XF RSP BERE:

saade ve mw he n entt da k eethetocusosselalwo gx fgrsnoh, tvettaf actnlbilo fc lhd'

okleutsndyeoshtbogo eet ib nheacopefni ngent

ERFHHREET IO, BRRANBEMIEREENERBEHE. 0~100 % '
EPE 365 MENBERIFERFE —ROMEE. BIFHL RGBT
(BEHL) &f: MESRESSE, BAWKBRTATRL15E,

ARERATUHERFNEE. WRIAMPER Q BA TN SFRETHKL
U. B— T 7REAIAEN - M EEESEREEBN TR, Bk, RIT8%%
B—AHE, BENHAZREMNEREINKE, BLEBIMERERHRY, .,
FREVEN TR BEEFHHANKY. EESEIAN, RIGHSHZSH—
PMRELEB=E T~ %, “order-1” LA Bl B B4 1

Ordet-1:t 1 amy, vin.id wht omanly heay atuss n macon aresethe hired boutwhe t,tl,
ad torurest t plur I wit hengamind tarer-plarody thishand.

Order-2: Ther I the heingoind of-pleat, blur it dwere wing waske hat trooss. Yout
lar on wassing, an sit.” ”Yould," ”I that vide was nots ther,

Order-3: 1 has them the saw the secorrow.And wintaikls on my my ent, thinks, fore
voyager lanated the been cksed helder was of him a very free bottlemarkable.
Order-4; His heard. “ ”Exﬁctly he very glad trouble, and by Hopkins! That it on on
the who difficentralia. He rushed likely? “ "Blood night that,

EMTLUR RN LY RBERNFRFH L Order-2 AL TFTHA 221 &K%
LRGN FRE CERE—ATHHWHE 2R, 6, AXEDP 84 THEH
BRERELEAE.L O, URY, ROBMRAW, EARLBEEMZR. Order-3
XENT - FREER WA FROBESERY (SEZB). 7% Order-4 XEF, #
REHLABREE, T AKX ZIEANIRE Sherlock Holems /M i H ({ The Adventure of
Abbey Grange)). ZZAHEBENEENERAEARLE, SHEAEHREI S L
MEANRBRETLR.

RABFERERERUNBRMEER RN E. —AREZFTEAN LS
8, RFEAMEHB-AMEOLERLRE, FU, XE— 4\ ‘R EH %R
HEHR DR B R,

AT th BB 68 7 #0954 ) A W BB LSO A BENTER BB FG 7R inE
B . FHRET — i R R — A 3R, A HAEMRAHANRY, REE
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FF—TEETHERENRFASE (B 5.1 WINEFEHEARAESMNIRA). @i
EEASRBRBEAERT - M REANR RS- L8R, RNEBRBENH &N

XA, THEHEMERE 14 % NFERE £ B HEH A

Order-1: The table shows how many contexts; it uses two or equal to the sparse

mairices were not chosen, In Section 13.1, for a more efficient thai“the more time

was published by calling recursive structure translates to build search).

Order-2: The program is guided by verification ideas, and the second errs in the
STL implementation (which guarantees good worst-case performance), and is
especially rich in speedups due to Gordon Bell. Everything should be to use a

macro:for » = 10,000,its run time; that point Martin picked up from his desk

Order-3: A Quicksort would be quite efficient for the main-memory sorts, and it
requires only a few distinet values in this particular problem, we can write them all

down in the program, and they were making progress towards a solution at a snail’s

pace.

BAVEB R order-1 FAIX A, HE order-3 PR X AN SETRATEL

A, FEMEEEEEN. H TR, order2 HH AT L& AW,

B HALEE T Shannon 1948 L H W) (Mathematical Theory of Communication) —

TR E RN E BRI A REH order-k FEDE. Shannon Bif.

“To construct [order-1 letter-level text] for example, one opens a bood at
random and selects a letter at random on the page. This letter is recorded. The book
is then opened to another page and one reads until this letter is encountered. The
succeeding letter is then recorded. Turning to another page this second letter is
searched for and the succeeding letter recorded, etc. Asimilar process was used for
[order-1 and order-2 letter-level text, and order-0 and order-1 word-level text]. It
would be inter-esting if further approximations could be constructed, but the labor

involved becomes enormous at the next stage.”

BF R B B SERK IR AR T . AT B orderk B/RE KM CRERDE S

J6F RIS A A A B4 inputchars

int k = 2;

char inputchars[5000000];
char »word[1000000];

int nword = 0;
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BATA GRS R HBARA AR LEH Shannon HEENTEREST8E (HARY
XARRKE, ZAEEEER. BITEEA word BRI HRRFBHNEHEHE, RE
EHMRREILAFIE (BENBYO. TR oword RETLIEANEE. RIEATE
BB R IR O

word[0] = inputchars

while scanf("%s", word[nword]) != EOF
word[nword+1] = word[nword]l + strien(word[nword]) + 1
nwWord++

BB FE 2] inputchars P (RFEEHLMGERAR), il scanf A MG null FR
ik,

EEBBAZE, AN word HAFITHR, BREGHEAR -1 « REARN W
THER R, RS 1T TR L

int wordncmp(char «p, chare q)
n=Kk
for ( ; *p == +q; p++, Q++)
if (¥p == 0 && --n == 0)
return O
return «p - q

H7HMAN, ERARAEINFHE, SUCET ol TR, EREHEE oW 1, HE
BERH K MARMSAEERMA. YERIFTANE SN, EARA.

BRMALZE, BBk A null 28 GXH, KERERALETER, BB
BHRT k898 GRERSENAD, R HRF.

for i = [0, k)
word[nword][i] = 0
for i = [0, k)
print word{i]
qsort{word, nword, sizeof(word[0]), sortcmp)

EH, sortemp P AT HIEHBEMT —AMNEE.
BINAZRRAELEHAERE T NEXTLAPH KBTS, MBEkh 1 HEHA
LA “of the people, by the people, for the people”, word B 4140 F B

word[0]: by the
word[1]: for the
word[2]: of the
word(3]: people
word[4]): people, for
word[5]): people, by
word(6]: the people,
word[{7]: the people
word[(8]: the people,

ATHEWER, EEUERTHA word HHEA TEFERA k+1 PR,
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BREMAETLRT. MRER “the” FRNEH, BREFHLHAPERE, 24
BEFE: “people”. “twice” 1 “people”.
WA, W LGRS T EEEE R A,

phrase = first phrase in input array
loop
perform a binary search for phrase in word[0..nword-1)
for all phrases equal in the first k words
select one at random, pointed to by p
phrase = word following p
if k-th word of phrase is length 0
break
print k-th word of phrase

B phrase RERBANBE A FRVBARER Gifk, ILAFERERE Y
frerd. Zr ERE RS 9.3 TR K BE AL phrase B — KB IM (BFE— KL REE
KEE: BISTHZSERREREIA 8. T MEFRABFEHEBNRA, HEH
BE 1210 BN SEHPK—4. EHZRAANE L ARFKED 0, BT ST RAE
XHEHIRE, RIEHR,

TATENREIRATEERI, FAECRELERNRAH T LR,

phrase = inputchars
for (wordsleft = 10000; wordsleft > 0; wordslieft--)
1= -1
u = nword
while 1+1 != u
m=C(1+u) /2
if wordncmp(word[m], phrase) < 0
1=m
else
U= )
for (i = 0; wordncmp(phrase, word[u+i]) = 0; i++)
if rand() ¥ (i+1) = 0
= word[u+i)
phrase = skip(p, 1)
if strlen(skip(phrase, k-1)) == 0
break
print skip(phrase, k-1)

Kemighan M Pike 5 € Pracrice of Programming) KI5 3 & (B 59 WhAEe)
BWRE “BHNER” BN EE, MT “BE-ABRGER. HA—ZHIE, Bl
B, HRIE - BE IR AR, LA R R TRk A A
BALGENE. MITHE TERZITEN—-REB0FHE, FHERC. Java, C++.
Awk Hl Perl BRI T HREF.

HETPRREAFHEFNEIN CEFRTHE, ZRBAMESNN—%,
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BRE M EENRANBHREFAARBTETAFALTRERLRAE. L%
AXDER IMB &, WAMEFMESAHAEE. BT Kemighan § Pike /A T8 A8
e, FARTHTHERKN malloe, FUERKEL L, KEPHBEFFEEN
NEHBEBD. WRESERE 4RME, FERBFIRSH 2 BRAEF, KEH
MBEFEEAFEAMERERN—A GFERETHRAEMNT 50%).,

15.4 RN

FREHE. HEBNTERSETERTEL ! ERRABRTTENE AR
B, RRHEB RGN REERE) CD-ROM? Web BRI BMAHE - NiTH? @
BX LSRR ] B T B T AR E AR R — e T,

FHENBELH. BICERATRATEREN - SEHEENSIELEH,

BA. BAERG, XAMEHLBRRE B ERLH.

V. REGHRIETHNERERARSOMBEOERIFHOER, HEACLHY
14T BFE C+HiRAERIR BE A set At map 1,

FEEL. VRN XETRAG FROEH M, BEiHE, SREEST -4
FREA. B, FREESARE, RAREWEARRER - 4BRERATRTA.

ER 138, T MG RRF R P8,

R EERBAA? C+1) set. map B string FFHERBELEHE, EREINMNE
AMERANEOBRECNRE NG REONEE. LOEAENREES. M5
i H stremp, REBAME qsorte A E T bsearch M stremp MELH, HBIT =4
BERAMGRHREFFH wordnemp HH ..

15.5 (A&

L ABRMFEATEANTREL, BEE, ERRUSKIIBAN. TERS
ERRRSCES, W HTML B RTF 4, A58 HAL 44, MALEXENLS? K
EREFERTHMBLR?

2 ERARBIFHNE L, WMEL C++ STL #9 set B map BHE 13.8 Feb
BREE? B Mcllroy MG HETILE, EREELONE?

3MABER 92 FHHH malloc BEFE 1510 WHPHARED, GBEEL
A9

4. SHILRMBK. HAREIAIGHER, BEHNT - FINTETED. DEX
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WEMRTIHR, BLABRAEORMRILEEE. 48 150 WHHEAETRERY
FHFEFBR, REEREEIENR. HTEDHEFFENRE, & NHASH %EH
L SFHENAMARFRETAR, MENANERES, SRFRANTEREINE
Lk

5. AEES 150 WHBWEFREEN, BEAR R EARESRY. nHg
BCH CH+EFULIMEES? WA {HE M AMEE R B8 F (P ME 10 5 1000
ZRHER) 7

6. HE—AIFHAAENR, OMERERRATRIFTEETATHBLKTE? W
FBE B~/ GUI O R T RIKES?

7T AR HRARE, ROMEFESRERIESNTHS, ARELS
WARAT, REEHRE. AHXRGARTHRN T, ELENATSRESBIHEE
PN

8. MTBHERERTTHEMESR, URBURRRET M AMREKNEE

9. EHENRANMALEY, REERELXTBHANBRKOERS,

10. RRMAEIRIEAMN L AADR T RMEBERBPETEFTHEHHYE.
B BRI ST ER?

I ®E5—MEF, ERFRERNNTRMETE,

12 WA ERE 150 WP TAMEGAR order-0 BELREEX) B TA?

13 A0 Web 3l ERET RARHNDRBK LS BREFE. MK — BT
LR EEF,

14, WAFARARED RBEER?

15. % 15.3 TP % Shannon MSIAHR THREXMBIRB A LENES, 4EE
FERGEY. BEHTDRMARENEUE, BFEEHBNER. RENHARE
BROBA  REEF AL FERIRE N REUERG LA R G A ETAERE).

6. WAEAAENMEANBRGASRARNBERAFIERZ GXLE 138 F Doug
MclIlroy Bl B B ? ST REEAAARB I - MIBRER T W R HE RS0 A
BY—MEERER?

17. WE-TEEERANERUEIENAEFT, K BERAFESHERE
o

15.6 Mg
%83ﬁ¢%ﬁmmz#ﬁﬂ@ﬁ%ﬁﬂﬂ$%$mﬂ$ﬁﬁﬁﬁﬁﬁmmﬁﬂq



i e N

AMER, MEFN-KRIRABE-RANBELSE. EBRAHATEES,
ek, REARERTE.

Q WHEREBRETERKY.

A: AES—BRERKZBRS MAREH.

Q: RENTE (Communications of the ACMY TRREFZEENKNNET, HHARE
REHENRER X EH

Ay TEHFIAADEE: FBRTEPIUADE R, FRET L DHKE,
BEMT-REHET. BPES0%NAE. ERNBLTEFN. TR, RANERE
ETVRRE-APHTELHATE LT FRETEFE. R, BTENFERE, BT
WRE-FFEPZE, TURAERBRE S PHEL, BAXKTREZA,

Q: FHTHEFHLRR?
A BEENHAAARSRARHERZANG&. XETHEANRY RBAER
MF/ERXHMEARENBF TR . NERRASIBENURE—MER REARE, BF
B LAb/mmTA, BAXABREHTENART.

Q X EHERRER. FPEFREL —LERBRERDEM?
A: 32 A EEFR TR XRAAEWNIE. EREETHARTRTT
RiE. MR 124 THFBNRIE.

Q: MEEFHMBERTHINUR. FRAREE T ETE?

Ar RBRABHFEANAE. EEXRRGZHREEREH —FIER. BIIRNA
REMNBRAN 10 £

S 3 E TR A

FEoR B TR 7 vk AR 3t 22 A

BEENE:

EHHE:
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) R B A 5
R A fF AT it
BURA,
W BB AT AR
REME,
wBRFREME.
RYBEMETHRXLRE BREENONAETEL.

Q: ZiLHBET I HE, B ME-HEERER: £48T, BRESRGRL
—BMERF, BAELERESE D, BASTIREEHEA?

Ay BHZAER: BH FRAOAHE. BRI, BNREEER: fi, Fi4%
[EFE-REFTART M ARKATHE, M FHRLHURNEEO R TEE.
—“TAFERHMERRE “AR”: NREHLEES, FREBRBIEXNES, #
AARREHARHEEST;. BERARMRANGEE, BEREREEFETREY
M, XRE TR ARE. FLERELRER, APH LEALBEARTRER
%.L. Unix RER—-MREMH T, EMBARRETHEMREHENMEREL.

Q: FREHFIHE T H—4 Bell Lab £, XEFHRETRG Lx?

A TREA R, BREZGEATREGERTH —EHE, IREBXA L&
e FREOEFREDRL. RRLHR, SEETHREHMEBRROFEROG, B8
RRH (RMW). RE Bell Lab PAHAAARRFRARTESH TREKA, B
ERARENSERE, FRMTRZEAMLEEET. P, BREAEBLBENE
B, Lk EREXMBROERERN—FHELBREA,

Q dBRNEBRZFR. AHDTHERE?

A: ZARFENTRGE P XUAL, CHREBRFHL, BRERT A=
TELTHAERBRHHEMERXNRLE. EXhEE, REETHUBHEN TR
BEEE BERMTEHNMNE” (AUTE I ENBFATNE 8 ML RI), )
RCHEIRER” CEUTE 7 ZH0HRIHE),

Q: MEBHEATIA “HE” M “TR", BAMAZEEFIRREBRAE,
WM FHET
A: BEE—BCEAELEEMAR KT UTEESERE.
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—BHEARTESHARTRE. AN —ENERNEMHER.,
Q: WS EREZRNEN, CATTREET.
A: 445,

Q: MM FROIRY . It ABHXXEMFHRA?

A: RENZEE, FHEXR. REALEEXHRANTE, FARALEEE—
ERFRXHR. FPOREERTHANER, HES - HMALOREMTHINT.
REMRERAERS ‘ER” HENRERNEERBER,

Q: Bz, REZPTFBRATETHLBLIR?
A: BRE, REFFHERAT. ERDZH, RRFGETAL?

Q: M, WA, REMY LETHRXFMAKELERBRITE.

A: REFEABERSRAMEATREEA FBNEY., £F—STREMNTH
AEHRBRF, HERMEAMIEEEEAENRED, TXAAEER, RAMET 2500
T CH C+EE,

Q: RERXERERAANN REET —H4, FERGRAE SRERE, &
BRRBEEL. MERSHNLRATR, 4%, FEELRBULENSKSETHETEN
RERM LR RHEA

A: XL, EXUKAAAFREANREEBALLE, R, ABRE—S
KBRERE. ZEERR—FARENHE. EL 51 METHENABREARERE
MEHE. MRRET—ALFRNE, BRLFRE— L RERAKE,

Q: WBAKRE, KR sort.opp BEMMT C MR gsort. CHARIEAEMR & sort 1
MMEEHREHF. GAETERLA BEANEHHERNELLACEERER
g?



B_IRBRES 167

A: Tom Duff REFMEETIX A “RaTrEHANARNKN.” BEFEEHL £
EREETREAEN. FERAE, RAREHMETEREINREY. EEMTE
BET, FEFENALERER THAERES . AAEFBRENHE (UMY L
MHEEMNAL) B TRENRACHESEFOARGLRER., REBXHENHTEN
BRTHEAFPELEFRIFEXENEENANPEE - RETEHTHRIIGER
S

Q: BT —EIFRENEFOHFN, XA TEEAHERRFRA 42

A: BREERERFENES BRI ANRL. ERAMERL, HH=
BARRR AP EATENAE: F5ERATHEHAROBTE. § 374
T BEE WA, 515 BRERTRERE . EBWREMREDNRZ TR RES
Ty HEMR I TRIRFERLE 153 WPHYRBELARES R HEX . F
S8 1 B AR PR SU R B M Kernighan R Pike 20 S BVEHIT T LR

Q: REMTBRENREIRIPA. BONL-KTRMHE, GHBIMEERE
BY, EREBETRNART LENRE. ERE 458, TRITUBRK. KXy
BT aBE, MBRRREHAHE?

A: REREADNE-ZH0NR, NRLRERNAZREH—H5. E—HAH
WBE, BOVE AT&T f—#4. RERMNZHRABEN 85, 25, BEXLAHE
AR BNELHER. NALRZHHETTREES, FHRALE. REA
BN ERFRANBERFHREAEE, RERBEERIHE. RESRIHXEN
RN, PHEREED), BRAMEBRRY REXENED.

AR —RMAEH—RWRAREE “Bentley BRK TAMERE — M REER. b
REBZERUNAERERRBE—Z 0N, BEVHE TLAZRERTERAR, Fi
R LREBRRBORAFLEMTR - ABRE.” TREREHREXE
77 o

Q: BRAMEBERER4?
A: BRABFBEFARES, HEFEREPNA-FHERXE.
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EBRA—AZERABAEN AT RFEERETHREEN —FPBENER
- NRREERARHEI . ARZEHRNENRBOERESEX,

A=

HEEX. RHFARBAFIREFRES. SRAR M, WHERE—F
RS, SWAANEAN, WHEFRR 1R,
fiff . BHRONRYT TR E .

BihiEdk. ~SHPREERSL; A% 1] HHEBRENBEENBAE
FREKA, —oBRRXRRAKEREARF TN,

WRART, BFAESHFERESPHERS: F24 W0 28 THHE
PRERFUER B AEPNER. B B2HVH0E 153 HPRNEREARS
MENIEFE. RE2%RE 2.6, 8.10 § 158,

HAENA. B24WRNBE 28 WPNEHIARFRAEFRENRATEBHRTEX
B, BILEE AR AR — M. B8 27 Bl EFASHY 1M
¥

HAER. THEEN o nRETIRITHF.

BAHE. B 1L TPHBEFERERR THRENS A FEETRE N 0@).
HBEZFHRPFNET ZATEROETHE. 5 13 FEHEANHFE O@)
B R RHER - ARRLTERFNSRA. SRABNM A8 -—ABERSE.
EEHRMENS N TRRRARERROHEIRF.

REHF. BN2TPHEEREFFL o M FATERORA LEITHAFE
HIBATH A O(n log n). ¥ RBAK, FHERNEHRZR. ARENRRT,
EHRENN AN 0@h, #EBBENKEMN On). EHRATENSEL, &
SEATH 8 O(n®y. 55 11.3 % P 8 Bk 3 R A ZE (R0 — AR S E AT B R 48
& Ofn log n)o F 113 WHRMRRKT HFRREHF N LN LHNETH HHE
BT BH, CIREED qsort BB ERZHETHK, ZEERNHTE 2.8
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W, F52%, F156W, UMEEE LI, W%, CriRMER sort 4 2 1F
RS EEMN, 8 113 FhNEHT T,

W . £ 144 THREFFELT 0 TERE LRZBTME L Om log n),
GEERAMHEA, MINATESHENZE. B 41 ALK 42045
TEBRRMER.

KAFFEE. 28 13 YHEAT HHEREY, ISR TN E
RAAERANNE, WH 1444 PERT H#EE, B 116 PLAHTHEY
B Al shell HiFF K1 £55G

ERI3IPREBT EMEFHENEITHA.
VHEY. BERRERY, BB ERTRAA LNHETERNER.

B

ERHF. B8 115 Mcliroy MU F RS HEEBERBAERE NG F
FHE (B, F£4H).,

GEEERF. 814 HhEREFARTEHRNERBEE AR ADEE
WAERAERN L RERELRNNER—FL. £X12. 13, L5 16
EHTERATATR.

RiesF. B3 WAHLREFFLIGERERA, BN ARESH, 2 10
ENE DB EERTHNEENERES.

FEEN. ERBRHGEHRARTRL TESNMR, FERBUMHEEY

AZFT. VTE 2.6 PEH Lesk R ESHME, B (G0 BLEEREEEH. B 108
T #) Thompson MHEFHBREMBELERBAKRIITRERNBE. B 138 ¥k
Mclloy M SREBERAFHNE NS AN EETER. ZA RN BTER
— W RER,

BHEH. TANEEATERAE o T 2L,

WFFER. 92 TANTHMFEERBAN - AHATRILTHEE. 2 132
VELTRANERDYIRFER. EEEHAT S 3.5). FROBEN
R RF—ARREE (B 102%). LRMIES (8 132%).
HEEMAR B 1339, BES (T8 14.5), URERFEHEN LA
(B3 PEATEERE. 83 EBRHE ) WENBAAETIRRE
ERA S BRENLH.

SAER. F22FMAT —ARMEN logn KB R BRE FRA MG,
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fRk1 WEh%

FEEXRBNE A2 FPRETREEANNRE. B oI W RET RS, R
HAEHRATENE KM T ERMEE. A— M HEEA (B 2.2 ).
HRRMAL (B 227, WAREKENR (N8 2.1, BiESE (R 2.6),
BKEPEMEOE (E 4D, RBEHATPENMAN TR (BF102). HH
Y (HE133) AEM (EE1520ER 153 XENEPHAE THIDRE
MESR. FB 2.9 R 9.9 T Z 4 & R A E 4 M rf sl .
BRI, FELIOR T RIESENEIGE, ME 0L TERESNH
FIEA, BEBATTRTEARRIIBEESHER, $ 138 WU E T 2R
TR ERBIIRA. B 150 WERBIBARES T L8,
THABRM. B B3TEHE (GEEE) CAERNES T AL NESES,
TR EEARER CHHpE R E N set MR, ROTES 1313, 2 151
i, UEER 1O PHERT FEH.

CHEH RERBERTHERA THHETARNERF.

RBFHS, TR BXREHARARMNET. 2 34 H DB R
WHERXRFEHIRS . XBIRICEREEN (B 14¥), 77 (8%
9.6). —HEAKKNSE IR 9.1, BEHANTE (B102Y). BEiItY
H CRB 107D, #48 (F 108 F). BEHEY (5 134%). $RENHFIM
(B 13.8F1) AAESERFIPRIBEE (i 148), W& 105 Bt 2@EEY
MEEREED T EE. |

Hmk. B 81 FRRTUABSR A EGREREETD RO ER
FIRESIHE. 3101 WHATEBRR T LT XWBE T A BN B E SN
.

AMESHE

RENBRATLAE A MHRETETHEN. a M TENES,

AERF RERFIFAE—ATE, BEIHACETENRR S D TE B AZ
BAZY. B 143 M T R EEEHNFE ML, AL HT A EHRETIAL
FIRY C++2, W 144, 45 U3 AT ENNA.

EHF. W28 AET—AHE, ERAEES, RNVALEBESBNT kA4
BAMOTE. ER VINETRREESH— D BREE, Al DU S 2.8, 111 R
14.4.c PHRB|MHE:.
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5FHBERNTA

24 WAE 28 T HEFHPRBNALE. BRISNBTRIN RN ILMT
o B SR T XA R RRKEAF LT T IR E T RARG R AR, FAEH
CrHr R LS, REFAEHNHEIIR. 5§ 52 THERRAERT XA S
BEMEETSR, B U3 TEATRGEHARBIRBAERAERT HALE.

o RNEREE

B3 WHAE23. 24 R TRERMBHAFFIINES, EX23RMT TRZ
Bl AE. A 25 METRERBPRESEFRAINESE. IE 2.7 FHEHEFE
BRH LY —A 6. 49, 94 HOSNPATHERBRMBAENER. 103
HRE 4NN BT HEZROMRAOEREEE, $13.0 %, 8102 FH8 1380
WTHRAERBENERE, AE LYMATHEAE UITRERNBARBN TS, 838
ENBETHERRPHEARNTRIINEMEL, FsEFN - SEESRE T RERHN
R,

RfRR

2HMHATHRABENERRY. EEF 121 PERTRERH. F 123 H4
AT “Bzh” FHEPAFENEE. B 1210 VEE 23 VAT ERECTRILFEN
Hit (ANES2LAE 1271129, B I4BETZEENNA, £ 1210 8HT
RALEE —A R DR R OE S,

HERE

BRIGHTIHERMERNBRRABFHR N EEESE BT RRTHAR
BERFHEUFEANEE. B 49 GH T HHEREERBRAEN R NEE R,
A BERERTE AN, B 9.12 M7 Horner W EEZHAKHE. i
1A 144 A BT AT E KBRS,



k2 5/ WA

BTENHETEERABANHEAGE ., £ EMEERE (nERTr) B
BERSEIZESHE, BERLRRBEEITERGEBE.

A DRREN THSE G EREGENEERE. BERECARA, &
LEA BN ETR, BE 0% EHATERYT. RESERTEHEEEAX
AN BE, IMHRAANEEE 5~10 o5, BREWENK (F-MERETLIEH
AT HE RS,

[ ) 1200051 A1 H, 2EMADEE, BHEA,
[ ) 1EHCHER.

[ ) VR EE LK, RARE,

[ BT 74T KRRV B ARE, 5405

[ ; IWHERE] A BRI B 5 S A BT R

[ : MEBHISHE,
[

[

[

(

WA WIESRRER— AR TDE.
IETH LA EEZRNRE, BURR,
VROLE S RS A S
IREANS LAk E,
m&ﬁﬂﬁif FRET -NEEERVME.

WEBB TR 2RERE L HHaME.
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WEEEEFRLER AN EE, SR E4EEw. THAER, X8T
EHREBIRE.

20005 1 A1 HEEHAOBE R 27258 5.

EHOHET 1769 F.

FHELAMMKER 3N EE,

KE 747-400 Zi& XA B AMEE L 875000 5.

MHERE AR A EESHBETE 1298,

CENGHER 511 K.

FR N ES R —AFE 9 ¥,

& TH ERANEE Z MM R 4200 R,

BIEZHELZ AR 56.

MEAS L 206 BB L.

HHE-THZOHRBETRETERNEE. hTEERAT 0%NEER A, H
BHEEPBRAE 9~10 MRERD.

WRENTHERBREHRY, BAER-IFEERENGEE. A, GHKE
AR RE K, BABTEMH AR REN,

MREENERY, EERHAIEITRET 64, RABRERP —RMBLHE
Bl —F, HREREE. FEERSEL - BE I RRmEE AT,

WRIER 7~8 MERRERN, BLER-AREMHMAEE. UEHLE, B
0% BT B — L,

DREBEHFFINEREERN, BLAER—-IMBHAEE, BF, WNTFHo4
MERSENTRAELRR, MBRE—PABENTEUNE. WRXRE, PN EE
BlER.
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B2 ¥NBTHEMIRGERRFERENNEIZREENIEF. AHRE
RTWABENTRRESER —AHANTEHAENARES. £ME (www
Programmingpearis.com) LRE T XH MR K EBEHEMAHE.,

B R spacemod.cpp R T CH+TELHFIHENTRAMEE, BFNE 1 o0
T T EAFH

cout << “"sizeof(char)=" << sizeof(char):
Cout << " sizeof(short)=" << sizapf(short):

KEHEERENR.

sizeof(char)=1 sizeof(short)=2 sizeof(iny)=4
sizeof (float)=4 sizeof(struct «)=4 sizeof(long)=4
s{zeof (double)=8

GRFERRLEHFHHNR G Lt RE L TREEM.

struct structc { char ¢; };

struct structic { int §; char ¢; 3;
struct structip { int i; structip #p; }:
struct structdc { double d: char ¢; };
struct structci? { char c[12]; };

SR R R A B R sizeof, REBHELTH RN new FRHFHH:

Structc 1 48 48 48 48 48 48 48 4§ 48 48
structic 8 48 48 48 48 48 48 48 48 48 48
structip 8 48 48 48 48 48 48 48 48 48 48
structdc 16 64 64 64 64 64 64 64 64 64 64
structcd 16 64 64 64 64 64 64 64 64 64 64
structcdc 24 -3744 4096 64 64 64 64 64 64 64 64
structiii 12 48 48 48 48 458 43 48 48 48 48

BN H sizeof S, FETMEERET new BENEEHKHZ NHR S, X4
BHGREFALR. AREBHIBENRRT N, BRVEEBHFAHLME T,

RAEWM T —1THA:

#define MEASURE(T, text) {
cout << text << "\t";
cout << sizeof(T) << "\t";
int lastp = 0;
for (int 3 =0; 1 < 11; i+8) {

P e e
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T #p = new T; \
int thisp = (int) p; \

if (lastp != Q) \
cout << " " << thisp - lastp; \

Tastp = thisp; \

} \
cout << "\n"; \

}
WHEXAER, EEHELEN3SRBRERRNEE, WFHR:

MEASURE (structc, "structc");

(ROF—REREATHEHEHRUBES CHBUE, HE CHINAMAIRE
FETEMEHRBEMRK.D

TREGTRIBLHEFHRLER:
3 sizeof new & JF ¢ & @]
int 4 48
struete | 43
strugtic 8 48
structip 8 48
structde 16 64
structed 16 64
structede 24 64
structiii 12 48
structiic 12 48
structe 2 12 48
strucic 13 13 64
structe 28 28 64
structc 29 29 80

EQ—FBFBERMEELEHE sizeof. HHELLERE sizeof; THBT structip
M8 7. RN BAFEAMFTE; ARTHARBSBLBE 0 420F T (F4 char
Hl—7 double), {HE structede W T 24 M EF,

AU—FIBHT new BT RN, BR, 4 sizeof H 12 AT 12 H5H
AR HE 48 M ETT

B3~28 TG HEHFE 64 AT 1. HHRE, HERMAME 16 HBE, 1H
B3~ METHFE. XAFHHALESR, READLRRENERE 8 M2 WHF
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WRRT % SATFHHER.

BI2HENBTHERE C BRERARDERF. RIS ER - M ER—
B CBRAEN—TKHEAABET tinemod.c BFH (4 1991 &, Brian Kernighan. Chris
Van Wyk MRS T ZEFNESR) SRFH man EREET RHN T GFE) 7,
FEREMITREERENRA:

T("Integer Arithmetic");
N({D);

Mk++) ;

Mk = 1 + j);

Mk =1 - 3);

RET (URBURT) FENTHRY.

Integer Arithmetic (n=5000)
{} 250 261 250 250 251 10

K++ 471 460 471 461 480 19
k=14+3 491 431 300 491 491 20
k=14-3 440 441 441 440 441 18
k=14+j 491 490 491 491 490 20
k=1 /3] 2414 2433 2424 2423 2414 97
k=1 %] 2423 2414 2423 2414 2423 97
k=1&]7 491 491 480 491 491 20
k=113 440 441 441 440 441 18
BTG THEABRATH R
for i = {1, n]
for j = [1, n}
op

JEEE HFIR RET DR PAT I S 0 R B I (R R D) G smt R~ 5
B, A—BEBEESHDRBTRNEN. BE-FSHTEMEHNTYRA, &
BLABE . RPNETHARE 0 MAPRIATEE TR QER. T EHEM
REKXBBUNET 098, RTBRMANBAZIN, FENERMESRATHX
BHR, BRRERERTERMEEY.

REMGTENBRONBETT KBEMEE, RREMBEE. REETEARY,
RATHFEORE. SREAXERTHE, RAEME TN AIER, FEOHRNSLT,

R T REE MERER, 0T A 0h R xR

#define M(op)
print op as a string
timesum =
for trial = [0, trials)
start = clock()
for i = 1, n]
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op
t = clock()-start
print t
timesum += t
print le9xtimesum / {nxn + trials » CLOCKS_PER_SEC)

AFRIPIE E R T B AR A,
WE, RNBEFEREFERNBLUBHER. HTHHASHE KD, BITH
HBR, GRS N R R T .

Floating Point Arithmetic (n=5000)
Fi=3; 18
fixj; fk = fi + f§ 26
fi=j; fk= fi - f§ 27
fi=i; Fk=Fi«fj 24
fi=j; fk=F /f§i 78
Array Qperations (n=5000)

k=wi+j 17
k=x[i] +j 18
k=1 + x[j] 24
k= x[1] + x[7] 27

BRBEFRHEEE i BREFEAR G (KEFZE 8 A8, HEFHR i BT S K fi,
FRBEFFNAEABMDEIINEETIHA, FARENTFHAEETERK,
FEMXARELRINMS A LT REHHRA— S8 2 08 FRE:

Comparisons (n=5000)

if G <) ke 20
if (x[1) < x[j]) ke+ 25

Array Comparisons and Swaps (n=$000)
k= (x[i]ex[k]) ? -1:1 34
k = intomp(x+i, x+j) 52
swapmac(i, 1) 41
swapfunc(i, j) 65

HENTENREREAG L ENK NS BELER 2098, B 92 FHE 11
&%, FEAPNBART EAAE PR A RE:
Max Function, Macro and Inline (n=5000)
k=(i>3)?i:7 26
k = maxmac{i, j) 26
k = maxfunc(i, j) 54

MR, rand REMEAR D (BATHRIEH bigrand F ¥ H %7 M5 & rand),
THROEBERATEENERRAE (BRNERBENFS), RN fARNBER
BHRAEL ARE-ARERETERDHN.

Math Functions (n=1000)
k = rand() 40
fk = j+f4 20
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fk = sqre(j+fi) 188
fk = sin(j+fi) 344
fk = sinh(j+fi) 2229
fk = asin(j+fi) 973
fk = cos(j+fi) 353
fk = tan(j+fi) 465

HTEREREMANBRE, ROBAT . ERAFSENEMRE, Nik
EH— MR n:

Memory Allocation (n=500)
frea(malloc(16)) 2484
free(malloc(100)) 3044
free(malloc(2000)) 4959
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BE 1982 FHM P (Writing Efficient Programs) TEMY T ABEMLE 27 280,
REPRACSGABKT, FUREXEEE —FESMN (U T — S8/,
FIR T EfIExR 0BT

FR %3 (el 6 BN B Rl AR

TREEGH. B, ELSEHENEEFEARKELEHASHERLEFRS
R ARSI D X 4R B AR BT R

EF 92 T4, Wright BEEMRREN - HAFRBBEN MBS (RABX

), BESHREASENGERAN, RATAES AR RN =AEEEE. Appel

FRTHOBEEH, AT x. y Az 845, KRR LUE D KT+ B o 8 5% 48 F Bk

JLEEERH.

FRAGHEFNG R HHRE—K, REFHITHEREBHOERRUME
FHERTRRA. DERGRRNERRATEELRER R MR, TAFEEE
HiZE%.

F2HHERSLUANEMBAFAFRBNERNRESRT — A5

ERITELT —RBR-AFHRRFAME T EF A REHHE,

ER 106 WARERER TUBNZERE.

BEHFE. DIRBLEE U H R 0 WA,

F 9.1 WAMET Van Wyk &K RE A RIL 8K/ DB LU S0 RAE#ES
RENBRED. ER928HT —MEABENARY,

BI3EANR,. BRAZHERWEHETHE A,

MEAELEETRIFRFVE, BLAREEHT TS A BNEFOETH
).

BB RERE, ENEARKER TR HENATE, TR RTE
AVBERTE.
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FRE a1 R BN T R R

A4, BRAEBR ST MFRARREERTHN R RBEREREX.

102 FhMHERAR mB LM G SRR RKED T FRRE.

% 13.8 W@ Mcllroy R HF 5 K A 38 ) S0 4% 75000 A 30E B I 48 B 52K B,

% 10.3 1 Kernighen M ANE 44 SPHBHEFHERTEXHR, Ets

FR-AEZRTPAREL 2R FAROEETRS THETA,

BREEEH 2 ET R RRKREE, BREEEESRELBEPIMER.

BERF. B%, CARBEFESROERERFRENTN, REBEFESET
REEEERF.

RI2HEHT “BAFHER” BBEFR, B 04 HERNBEAGRABRFENH

BEF.

|

HABBYENF, BREABERFNGRERDHFRTHENRE, MEAKEKE
TEIRAHER, NBAT— K.

BUNIWENER COEEBRT isore2 f LI H 415,

AHEEMF RENMATHEAN ZRBDOESHREN, BERT 4. EiK,
BFANZREEAIAMAE &R ERER Y — i R 44,

WREGHANBRERONE: ZEEEWNLR ER - ERREPHETCEE
TENMGANIR. B2 WEIWRENER-MA. B B3 EFHMESERA,
HR. B - OERWNERAE (ANHEERN). 8% 4. EBOERTIHE
T4k,

BHHET B - EAEEHRESBEATROEA, AR bal e T8,
BN, HRMIBSENIE.

BITH 9.2 HRMF ERA MR ERETHERED 50%, 893 HWhEFT—4
ZHERECHRETH R KB DE 35%~65%.

EREHHEHET. WREHANBRETHEAT - EARENABERT, Fia
AR AL ERILEABEEN RN ER B ERXERE. BUE, HRRE S, B
CE TR L i

HREEAAT. ERENRAPANEZRESELAGS X, B “HE” BF, &
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REWE—MEHERX, EEHRBAERLOERMED X,

N AR AL B T KRR

e H. MARACENBEAREERAER - PLRRL, BABFEHEIRD
BIEED, WA~ IR R R AE.

ZRMN

M ESR, NWREEHFLANTEELRR, REALRROORESRE
ERARBRE,

BRHEFEY. BRI ERNAREARAREREBLE THEOME, — 8
K TRAMMERABE I EETER,

UM — A EMERONARRE - EAHTRAGE R EHEF. $ 108, 8
BENE 15 EPHERBRFE— BRI THENTERR L.

EFHFHG. EHSERIRNNE, PSR 2 % RO N R 5 B
BRI MR . :

BEOCMATREEEE RSN —E5IMR.

Tt EEBEH. TUMARTENENERBR— A K R D RIS 8 %8 .

BL 06 NETMAFHRERSRFRN CEFRILRY.

WREFER. BATTOEN A if-clse BB AR A/RE RN v RERHRA R
B, #ifele BAT-MIEET v HENER, EONET v HERER.

SEMN

EBHEBHESL. B, EEREH e ENERaBROREELS (FER) &
HEETENBITHE.

HREBRE 9.2 WPH max REREBEINERBEE 2.

WMEE 111 WHHH swap RE, ERHFEHETEFREZS2—. HES 113
WH swap WEBK, BEATEME.,

FAEABE. NEARARBEHAH AR SR ELEHR,

91D, Van Wyk MERIERETRABHESE SRS, TiLE®SENRN
WAL EER NG RN,

Bo.1HH, Appel ERTHAM. MHREELERRMSERNR, SRALLLESF
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FHMIESFRFELYREN, KL,

pEAE. B%, FRDAERSSSEEREERIPBEES.

LS HRMEMAEFERNTEE, X&AT—AhRAAERLH.

BHFHEW. WL TG SRR DS HREETE,

BEHESHER, W8 DEPHERN -2E8W. Bl #HARGEF &R
BHEAAER (WREABENNAT~MMESHBARE, FAoRRTLERERHE
M FREERT).

MEARPNBE—SRBEAWAES, BaFA—- B BRI RER
HIRA, ZERNGERREA, AR 1L PRSI SR, BEeEgs
ZAXERNER, BREFBRBTISMHEL.

BEEARD SRS R E NPT AE, TARBRELAPEY 0
B 1. % 113 Wi qsortd ¥ FIBIR T3 50 M.

HE EEENEHEHT, WBENEFN SRS RTHMABEE.

RN

W1 HENE. ERFNITZE, RUBNGBHTE.

FARKESA MRERERNTEARER, REFTHSIFENARES R
RERYE.

B 9.2 WF, Appel EARBRNERAT ERN=AHEKRRIE, ANEELEEY
HERT & RIFHREE.

B2 EHRNE I ENERABET PR RN CRREIET%.

B, BRITTUEHAARAABEREARNRRR. X BIFELBRES
THENBR., ZER106% 10 B4 4 RS RBEAE.

TR 6.1 0, Appel F Fl 308 45 Hy i 2= 40 (200 B R F R S0 MUK B0 32 B
T 64 SR HBE.

REFELSYATE L OEREH, FHMESR RS, B 553807 T STR AL,
ZHGER T BEES KK,

HEBHFERAAL, MEEERKAB TR 23R, HACHFEERELY
EM#E, BARNEREE_UAH, AREHFE R EE BRI TE -
KitHH,

WE, BERTRERACTRABAANERTRER.

X, MABRAR T ERAXUNELR, BARNZRT A0S,



B 4 AEASHEMLAAM 183

Bengx i,
8 131, RAOTKME OS82 H member A insert M. ME insert ff
SHEARERET, CHREREATERAMRAEL insert BXFAHEH.
HEETHL. FREATHAREHNEREEREREFERHNERR.
MR 13.8 B T AT 8 4F char & int —RSERBER LW ME,
BEITHRGEW MR,
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O THEEE 3 EDipl CHEREARTANTERL., HNE (www
Programmingpearls.com) 824t T 5w BRI CH.

class IntSetSTL {
private:
set<int> S
public:
IntSetSTL(int maxelms, int maxval) { }
int s9ze) { return S.size(); )
void jnsert(int ) { S.insert(0):}
void report(int =v)
{ dintja=0;
seteint>: iiterator i;
for (i = S.begin(d; i ‘= S.end{(); ++i)
v[j+] = #i;

H

class IntSetarray {
private:
int n, »x;
pubiic;
IntSetArray(int maxalms, int maxval)
{ x = new int[1l + maxelms];
n=0;
x[0] = maxval;
¥
int size() { return n; }
void insert(int t)
{ for {int i =0; x[i] < t; i+

iF (x[4] == 1)
return;
for {(Int j = n; j »= §; j--)
x[1+11 = x[j];
x[1] = ¢;
Mt
}
void report(int »v)
{ for (int i =0; i <n; i++)

v[il = x[1];
3
¥
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class IntSetlist {

private:

int n;

Stru

I
node

ct node {
int val;

node anext;

node(int v, node #p) { val = v; pext = p: }

vhead, wsentinel;

node »rinsert(node +p, int t)

£

}
public:

if {p-»>val < t) {

p->next = rinsert(p-»next, t);
} else if (p->val > t) {

p = new node(t, p);

N4+ ]
}

return p;

IntSetList(int maxelms, int maxval)

{
}

int

sentinel = head = new node(maxval, 0);
n=0;

size(} { return n: }

void insert(int t) { head = rinsert(head, t); }
veid report{int av)

{

5

int j = 0;
for {node sp = head; p != sentinel; p = p-»next)
v[j++] = p->val;

class IntSetBST {

private;
int

N, ¥V, Vh!

struct node {

int val;
node «left, «right;
node(int v) { val = v; left = right = 0; }

h
node «root;
node «rinsert(node *p, int t)
{ if (p==0){
p = hew node(t);
NH+;
} else if (1 < p-»val) {
p->left = rinsert(p-»left, t);
} else if (t > p->val) {
p->right = rinsert(p-»right, t);
} // do nothing if p->val == t
return p;
}

void traverse(node »p)
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{ if(p=0
retarn;
traverse(p-»left);
vivie+] = p-»val;
traverse(p->right};
1
public:
IntSetBST(int maxelms, int maxval) { root = 0; n = 0: }
int s{ze() { return n; }
void insert(int t) { root = rinsert{root, t}; }
void report(int +x) { v = X} vn = 0; traverse(root); }
b

class IntSetBitvec {

private:
enum { BITSPERWORD = 32, SHIFT = §, MASK = Ox1F };
int n, hi, »;

void set(int i) { x[i>>SHIFT] J= (l<<(i & MASK)); }

void clr(int i) { X[i>>SHIFT] &= ~(l<<{i & MASK)); }

int test(int 1) { return x[i>>SHIFT] & (le<(i & MASK)); }
public:

-IntSetBitVec(int maxelms, int maxval)
{ hi = maxval;
x = new int[1 + hi/BITSPERWORD];
for (int i =0; 1 < hi; ies)
cIr(id;
h=0;
}
int size() { return n; }
void insert{int t)
{ if (test(t))

return;
set(t);
MH+;
}
void report(int +v)
{ dintj =0

for (int 4 = 0; 1 < hi; 1+4)
if (test{(i))
v[j+e) = 15
}
h
¢lass IntSetBins {
private:
int n, bins, maxval;
struct node {
int val;
node wnext;
node(int v, node «p) { val = v; next = p; }
L
node +xbin, sentinel;
node +rinsert{nade *p, int t)
{ if (p-»val « t} {
p->next = rinsert(p-»next, t);
} else if (p-»val > t) {
p = new node(t, p);
N4}
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}
return p;
}

public:

}

IntSetBins(int maxelms, int pmaxval)
{ bins = maxelms;
maxval = pmaxval;
hin = new nodex[bins];
sentinel = naw node(maxval, 0);
for {int 1 = 07 i < bins; i++)
bin[i] = sentinel;
n=10;
}
int size() { return n; }
void insert(int t)
{ inti =t/ (1 + maxval/bins);
bin[i] = rinsert(bin[il, t);

3
void report(int »v)
{ intj =0;
for (int i =0; i < bins; i+
for (node +p = binfil; p != sentinel; p = p->next)
v[j=] = p-»>val;
}
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4. [EH 128,

5. BIEHBIERE.

6. 8. 9. FRHRRII.

10. ZE#F, FAFERECRREGTERED.
1. #3SETREEE.

12, AMEREMFEF?

E25%

I BEHF, “HBERNES.

2. FRHE/ETHEEENEE.

5. MAESK: cha=(@bC),

7. Vyssosky R T A RETRMF A RiEBERF, B SERITRENERT
EFARME L AHE.

§. FREST K TRPMILE,

9. s BFFERM AR sn RIEH. s HBRNSAERBRORA D LHFRF
TR, EEREREEOERRFW, #FHRE 9.

10. MEKBRIMAANEERA R EH?

¥\
2 BA-ARERRRANESR, EHS - RARTHE kA BRE/
FABEEH—AMEF.

RE-TRERATEALAGREN: HAR REHETLARE.
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F4E
2 EAMWOFER. RESAHHENHEA ZEEOEATER (1]

x[-1]=c0.
5. WREHEATEANAE, BAKENBEFNIHFERBY @ L2400,
6. BEBEFRENRER, HH can DA MRV ER L &4 XBER,
7. BORBEE 2.2 9.
9. EH FTHMBHAER, 7 while BEARRZE, ENNE. W TRENE,
isn && Yz alf]= b1+ clj]
pos o [lE %
i<n && Yigeial]#t

N 2RER N UPHBARE, RBY¥E - ML 5a.

55

3. E “mutation testing” XFKIE,

5. 7 O(log n)8; O(\)& M e P e R B4 2

6. XKBEMMM LBET —4 GULJava BFF, HHZBREIHEEE,

9. HFRE Tab 2BNABRAKBELT RN BTER. RERE — RFIMMELSH
AR —RETREL, RNEFHTEMNMEEURRSH LMK LRA G
FEHANEE,

F6E

I BES8SH.

3. BUNME 3 PNBERABRKETH A, §8IUFERENRE.

7. BERESWEI, PREHTELE. BRI EEEY, "EEEEE, U
EBI-AMRENARCEER AR B SN D ET A SR WEHL R TAREY,
BUHRAEE. (ERET (THREEDERRTRE) AR BTURIRESS
BE. mAERELG T, BdHBHPRAR. HPEANNRELEER. SMEPO
AREFREEBR/MIFEENER.
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BTE

5. HAMHRHE(+100)"", REMAETFEELH(1+0.72/x) . A TIEB 72 %
MR, W limg,-(1+em)® = ¢, 2HERMEKRAH 0693 FEMERFTEL
BB .

8 WEREEHM2.7. 810, 8.12, 8.13, 9.4, 10.10. 11.6, 12.7. 129, 12.11. 13.3,
13,65 13.11. 15.4. 155, 15.7. 1598 1515, DIEFE 1.3, 2.2, 2.4. 2.8, 10.2. 12.3.
13.2, 133, 13.8. 143, 144, 151, 15270 153 WRHERHMER,

Fo8E

4. LHIBEVR TR R AL,

7. BENER—EBER#.

8. BRTHERBTHEAN, ERSEGRBARNEERNEL.,
10, 11, REREMES.

13 BAEERETHEN O0Yy: KB FEENNEE.

£9%

3 HTREZRER kMM, FUKEEMT n.
0. ERBUEL S o R PONE, —HERBUMFERFATRS H, REi
HRRENAM I BRRTUT .

108

L WERERTHARBIH RS R
5. BEFLEEHME.

7. BUARHTEENSHAAROHE. SEEETHRARTEENE (I 64
FH) RBRKILR.

FI1E

2 BER TR ARERAIIRME, SRTERIEE [ FHEQE t
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4 HEHERAR AT HEN, FEED L RREAHE? BEEmEE TSR
U — KRB R AN ?
9. AR, LENAAS KN TEEABA.

F12E

4. B~ AR E K IR “Coupon Collector’s Problem” A “Birthday Paradox”
YRR 1) i 2 o

W HPBRE T IREesE (R 0L, B3R R RO F A .

FIRE

2 BRBTHERE, DHRUBANBEEEHNBERA A RRE Hit Ry
o M RBUE R A AR M.
3 BAZABRNRAFA LEREET F R4 R,

B14E
2. AR ERF M TEMMEER.
, 2
#®

%

3

HEM

R -]

FAEENE 2, FEERERBEHLER,

6. BTRANER i HER 20 MBaHR: FEEIHTERR—HA,

7 x{0. 61T M A EREAR Y PBINBHR. WTEES 141 FhHamR?

9. FEHEFFHEM Onlog ) FiaF. WP insert A extractmin H3E 47K ) F O(log
n), HAHERFEE LN O log n), 5B i ] B 4 o B R
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15

15 B, RERNEANTERMTE “xyxz” PRTRAEx, yRIz HBF 100
TAREMXRER order-1 BRBE XA, B ERT x GHBREy, B—%HERT
AT BEERA 2. Shannon M E VA TURLL T fifd 2

16. S04 PR < B A1 B8] 1) K T2

17. —EHWEFRABFETZREH.
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£ 1 ENEXR
1. % C BFERIRHEE qsort R — N B

int intcomp(int #x, int xy)
{ return *x - »y; }

int a[1000000];
int main{void)
f dnt i, n=0; .
while (scanf("%d", &ain}) != EOF)
N4+;
gsort{a, n, sizeof(int), intcomp);
for (1 = 0; i < n; i44)
printf("%d\n", a[il);
return 0;

} ‘.
XA CHHBFFE FIARHE AR BE A 1) set BB RMFEIRIES .

int main{void)
{ set<int> S;
int i;
set<int>::iterator j;
while (cin »> i)
S.insert(1);
for (j = 5.begin(); j I= S.end(); ++)
cout << #j << "\n";
return 0;
}

BERIBETHNERHER.
2 RERHMEMFRXEE. FRANELE.

#define BITSPERWORD 32
#define SHIFT 5

#define MASK Ox1F
#define N 10000000

int afl + N/BITSPERWORD] :

void set(int 1) { ali»>>SHIFT] = (lec(i & MASK)); }
void clr(int 1) { ALi>>SHIFT] &= ~(lecc(i & MASK)); I
int test(int i}{ return afi>>SHIFY] & (l<<(i & MASK)): }
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JLRCHABEREAER 2 PR XN EBREREFEE.

int main(void)
{ dnt i
for (i =0; i <N; {+)
cir(id):
while (scanf("%d", &i) != EOF)
set(i);
for (i =04 <N; i+)
if (test(i))
printf("%d\n", i)
return 0Q;
}

REAER A THRFERLE 00 A AEE EBEN 4, SSERHEAT
1000 /7. TRME THARERSTHF. BER | M CHACEFE. BRI B4
BATHFITR G RE:

REHRF C++/STL Clasort cHrm@
B () 89 8 12,6 10.7
i EEE B 79 28 24 0.3
MB 0.8 70 4 1.25

BATRENE, BEoTHREXHNRNGEMN RS T 1025, RABA C+
BFEANAERCPUNERERCEFMSOE, HRAENBE—LKIMHE, HR
BEMY BRI HANE L.

4 ZRERE, HHRAE 28, ZRBMEG randint(l, v)ifH Ly 2 @—4 58
Y,

for i = [0, n)
x[i] =i

for i = [0, k)
swap(i, randint(i, n-1))
print x{1}]

swap RYABT x PHFAMCE. 5 120 Vg0 T Rendint HY .

5 BRAEET 1000 FAHEREMREL, & 125 FAFYH. AEREHA kT
SHUMT 0® | FER I EREBEAETRKED L 100 FAFYH. B4, WEEE
HE KM 5000000/8=625000 A5 W FEHEFF 0~4999900 7 [ s, RIEHF A
EEPAT 5000000~9999999 2 R Y. K @M BEHE kn WA ok SHAHS n
MEEWNCES.

6. WAFNMEHBEZHR 10 %, BARNBTUEHEAITY 448 (RENE D)
ZHCRMORL. CHEE S HEE, RITUEA 100000002 EH74 83 HEHFY
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A, BAEM 10000000/2 k K7 kOB A HFEA .

0. ¥ EARA n TEME from F to, UREYH top TEENESHEBIHRLE
& data[0.n-1], R EEWHEITE data[i], B4 from[i]<top 3 H. to[form[i]] = i. B,
from B —PMRIBFF S, to Mtop —BHART from FLEEF L AFENMEIAR. TRSHE
HRE data HFEHE .

data: 3 2 8

from: 0 b 1

w|115](3

R top M 0. FHNABERHHBATE i

from(i] = top
to[top] = i
data[i] = 0
top++

XA EEMERKE Aho. Hoperoft A Ullman HREM (Design and Analysis of
Computer Algorithms) (H Addison-Wesley 7£ 1974 FE /R L&) 2.12. HEAT *
RERINERNEL Y, BETEMARE,

10. AR R RIEMLE 10X 10 B AS, FRE P EELBHBERSHE
REFIRT, HAEFTEERTEN, RBCHBEB LMD, 5% P REESH,
HEAARKFEEN MR FRITE—XR B2 RN RSB R R T i
ARF". BESHNBEENM R FEEN, BERELRBNESIEY, THEHEAL
BFNZTARBHER—H 2R —~BHREAEDNO S ERERERT RS
MER.

N AEREEMTENRE M EEN, B2 Y95 R THEEFERITE
LAMRFERERN. Eit, ZHRBEALHTERE L, HETN, REH 35mm i
RARILEEIGREIEAL, ERERASTONEA. 88T 45 S8R —%, RRER
WHAN—%, HEGRARELET. EMETFEN 16 MRS, 84S T LEEH
RA, MERTRE (SNEEIR, BEAESEER. OTRETONKEEY,
BT L P o i T B R 1 R

12. REHNLE, FRARDLERBRTEAAE, STEMETHEHSE,
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5 & & www.spacepen.com, Fisher Space Pen 27831 T 1948 45, REM KB, KEKE
BMARHEDRBEUKELUEGFRTENEE RS,

% 2EMNEX

A BEUNNRFEIEEN _SEREFEHH. BRNEEEMHE - MBI
BT 40 ZAMARYE SRR EMAERH M E—A 0 6, REH M B A FF TS,
EREMA BRI —6 1 FBHBE AP,

@——) 1 5% e

EALHD LHFH—ABEAR 200248, 5o, ROBEEBZTERESS
WA, FEERAEE, BRRKFNNEE M. MEERNBALBAS nATE,
RAF-ABERER 0 A BY, FoAEEBEER 02 M EY, FEAEERE T
R ood ABY, CbEE, HUBRETH RN nBEL. iR TR Ades R
AZRMEY, HEXHHBEETIEERN nlogn IEW. liinois K24 Bd Reingold
BEAREEN KRB EE .

B. 218237,

C.2RFE24%.

L ATRUSERENFHERYE, RITEEHEEHNAE, WRREEEF 06
HE, BAREMFERENER, HESILENTS, HERRALE, mBas
TR, BT AE—MEREFSHFEN (L, $57) 0 PHT -5 5 % . Musser
F Saini ZEM TR (STL Tutorial and Reference Guide) XA P R#E 1996 % @
Addison-Wesley tHiRE1) ~BHNFE 2 E~F 15 BLH T LA TR ABRE.

2 AERE-ANEEFUEEERTRABPERZES>HRARNER . RE
ROBRT ERRREG KSR DS RER B, 5iF g n BENEEHE TR
BATRH AL nlog n RIEEL. Jim Saxe MBH B REBB LT ATNELLE, XD
BRI REEARERE ., YHEMERBEERREL T m MEXTTHE T TEH,
CHEESMLHERY L7E mh 288, WRES FTEHRESNEY, NERF
REMBEN. BRBHFELEIARGALR, BHERIEERT, B8HEED
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K31 EETE.
3, THEMAMCRRAERTM, EEL rodist ¥ x[n]Z .

for i = [0, ged{rotdist, n))
/+ move i-th values of blocks &/
t = x[i]

j =i
Toop
k = j + rotdist
if k »>=n
k ~=n
if k== 1§
break
x[3]1 = x[k]
j=K
x[il =t

rotdist ¥ n BB AABTREERNE A GERAREED, HLRFAATHE R
#).

T—ABEXRHY Gries 1 (Science of Programming) 1% 181 ¥, EREESY
swap(a,b,m)¥ x[a..a+m-11F1 x{b..b+m- 1155 #t.

if rotdist == 0 |} rotdist == n
return
i = p = rotdist
j=n-p
while i |a §
/* invariant:
x[0 ..p-i ] in final position
x[p-i..p~1 ] = a (to be swapped with b)
xlp ..p+j-1] = b (to be swapped with a)
x[p+i..n-1 1 in final positian
+/
ifisj
swap(p-i, p, j)
1 =-x
else
swap(p-1, p+j-i, 1)
i o=
swap(p-i, p, 1)

RAFEFNMATREAAER.
GREHTE I WRXARTHRLEEEERAMAN (BRBEREH), B
EFENMARTAE.

int ged(int i, 1int 3)
white § 1= j
ifisj
iom
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elsa
j =1
return i

Gries 1 Mills 8% 7 {Cornell University Computer Science Technical Report 81-452)
PR CRBREKE” ER A REERE.

4. RFE~ & 400MHz Pentium 11 §l.3% LIz fTXZABHE, n 25 1000000, Fef R4
1~50. ZRQE TESMEEE L 50 KETHFHEE:

200

Juggling
150 —

EMH
R

N A A A A5
—~ A

0 ] | F | |
1 10 20 30 40 50
Bt I
RARBEHETHELR -8, KBS MTESAY, YEMHEEN4 12. 208
AR SR 4 MBYE, BT AENE 66 AB GXTHM 2 MEFHBETEAPL
EAERD. BXB AR LB RNEEN TS (THRRAETTHANTER O RY R
SN, BREEAFRITNAEEFNE, XEAYREEREAT 2 e AT RENN
ITME, Juggling KERBRMNY, BRAENRESHEHBEE GHRE) 2 FHEE
ZHLNBI TR, BB SR LEEEE S 8 FZTHRRES T 200 Hi%. SHHAE
190 ABEATS, MEAFTR CHREER S 1000 B, BHETHERES 105
MY, RED HREE 190), 7 20 T 80 AR, XBERKALEERES RS
ARRADMRTERF T TP

6. BEAREHMG, FHULH “LESKM*” BN “5375%6*7, R TE A E
HIRNILE, BRINEF MEARESYL, HRESLHEF GIBREHRSZNLZS), R
FMFERERYE, BHATARLEHAREE. hThEL T TRASBIED S
7o RAUERASEANARENAY. RITTUHTZEH, REER A ERHE

g, EEEHNRET, TUERRIBAREERRS.
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7. ATHREUATHENEE, Vyssotsky MAESE TEFURNAMNT, REEH
REwwHFETSF, BETER, REFRI -ITRFNBRIISATS.

8, K ‘W MBARE HANYFECY KABRALEN, K TET
BB At MEETHFRESKELTE, TAHFHMNERA nlogn RIEL,
MEFHAREE (AFEEE 1.9 XERFE, IFANEHBN RERK. % Ullman
BRXMEAREELAEN, FEFRTHNEENBITHAERNERE, FLERIM,
EH Ofnlog k). O(nk). Om)A O(n"). MREEF W~ BE EEET AN G RE %!

10 HEEEITBPRBT A, REFREAFEE- AREXEHREEET (MR
WEERFTRESRA, WEKBELERAKRTEER, TR, W7 [
BNRETRFERRM).

FIENTE

L BBERTHE-AREE =M ERENTR. EABRERET R0 Ak
REHBE. ERPEN—ART BB T R AR RIT AL M TR T R AR
WE, ARBERTHE (B2 HRETUEH S ER. REBEREERT
RSB R RS,

3. BRT R T

RS 1208

3 1ines 9 X

6 Tines 3 blank 3 X 3 blank
3 1ines 9 X

BE R

3IX3b

w oh W
[T= QR TN -
b -
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4, MEAMERMFE B2 AHEL PR, RBEFERBIMEHFTEFHOXR
¥, REFBE—ARENT 4 (TREKRAE), REMN LGS FLEEHCE, BNk
—, RRFE. MEEERHATEARENN, Rt ELEEREHACHEHBZ ME
K, RAEMRAERERECELCIRAL, NEBREELSEERNEMANER, &
FENHEZAEEZLR (FBERLE_HAM), UEER | BEERIL. Dershowitz
M Reingold WX LN A& B TR AE {Calendrical Caleulations) (1997 £ A%
R D

5 HTHERMEEZNAREETH, FUEREREMRTTFE (AAGRL)
ATREREAT L — . TUMEATH S 8E (BRLERE). FRALERIRES
BB RRA. RAE A R AR M B A,

6. Aho. Kernighan 1 Weinberger (£l {]] { 4wk Programming Language) (1988 4 4
Addison Wesley HF) —BHIE 101 HEH T —MUATRER, ZEFENEARER
w i

5% 4 EHVER

LiE®, JEARRFRENEHS 0<ISn M-I<Su<a ZFALHBREBUIE, R
ROTBAEREE 1+u. RTLEREMARNREREHAEERLH REHLR LI
. MARMNES 93 WhEXTHEANERTE [-1]8 xn], FAREFLE
mustbe(l,u) & X & x[1-1)<t # H x[u_l}>t.

2 208937,

5. HEARRKAEFLN. AFNHEFNEIANR, %20 1984 5 1 H B.Hayes 7
Scientific American £ Computer Recreations & 15 %# (On the ups and downs of
hailstone numbers). MREBH—FHRBEARWE, %50 1985 & 1 B ).C.Lagarias 7
American Mathematical Monthly b & %R {The 3x+1 problem and its generalizations). 7&
APHMZIF, Lagarias KA 30 MATCH, HPH KL 100 M8 T www.research.
att.com/ jcl/3x+Lhtml LA A,

6. BTH—FHBETINEFRL R, FUZTERERBAL, TEREMM
HRPEEEAEBNOGE, HUTEABRZATHENTERR. B, %E{ 4%
FPERMAGSHEATEY, BEMTHIETATEROAN.

7. ATHERTHRRA y FRABHEE, FUTUEL 4 ERBALTE SHOH
WEE. ERTAEFEEHH TR SREAERBZT. 2 LEERESR F. &
LW S ZRER?



B BEE 201

8. ZRHF 93 .

B 5 EHIER

L IREXBEFY, BERAKERETERTE (10K 2 M2/, KBEH x,
n Mt ZREREL. E2HBHTEY, BRENAHERTHEUT elem. nelems Fl
target. RERBRIWFRNNBRERELFLRLE, FHES 4.3 ¥R KT
Pt A AERE L. BELORAMNE A RES: ARETEBOA TR EN 3
“HAZAVRSHAEAUNTIRETRAN TS, MABRZRNEHABESH
“at+bP= ¢,

RRE{RH Kernighan  Ritchie ¥ C B, ERRESZ—TREFHE T RY
WFFRERE S, FBBRTHAET, UH4RE HTABH RETES, SHETHRA
—MHETHD, '

WRAFEGAE, BAR S RN _HARRERBE-1, WREFEEXME, F
AR RXAME. Steve McConnell BB RN ZEEFHME: —MiRE, BHAEH
EiZE, NEHRENEE, RE—NTFiF:

boolean BinarySearch(DataType TargetValue, int sTargetIndex)
/+ precondition: Element[0] <= Element[1l] <=
++ <= Element[NumE)ements-1]
postcondition:
result == false =>

TargetVatue not in Element[0..NumElements-1]
result = true =

Element[+TargetIndex]) == TargetValue
*/

McConnell ] {Code Completed — K15 402 T B FE E 18.3 £ — Pascal A
HF, 5—0 (—XH): REREBMEREL 447, ZRABLEREST ARKH4SH
He. &BHE 11 FRET —MRE 5 7K1,

RARLHBFRABERE. —ERRAHTHREBRATX AN MAX H¥
A, HHscanfl HERBHEHEE. FASHNEAS K NLREE,

EART, REATEHTHHEARFENRENR, BEFEAT AR
H. % Kernighan 1 Pike ZE4f18) {Practice of Pragramming) —H#% 1.1 FH R 3|
M “#WBRELMAREESN.” IELH, RNESEAETRANEE 143 B
R CroB LB TR A,

7. 4 0=1000, BREFEARBMKATE 351 99, BEUBHIRFERE,
BORBARBE 418 WP (KWW 20%). Hn=10°, HE_BEH, ARbEY,
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FHBERTH 27 HTFH I FhREMMMN - 0EL FRERRBE 125 A8
FEH 0=1000 M TEMR, HEZMENELRTE 266 APRNE, BEHTA 2.

%6 ENER

4 BEAFEBNRAZRURN? H4, ARANER A AEETES, WE—%
BANEREAEE, WEREERS. WitMEESNLFAE ST LN T RREMNH
&, EHKEER. EXHUMERFENRD, R EIRAE. ETEMNBRELS -
BREHBRAEAFNILRES BT BNRE. %F MR, YE%HEN (5Y
BB EBNEKE. FECREAAEE, UEERY.

6. “HARZEHRREMBET, HATRBABITRE” ZE— EFGHEI,
R, Bill Wulf fUIEE T LA St AR R TR ENE S HBH R G ERA
WAL, AT IMEREEZMFREBR, BIAEBEBENANRA RS
A, Wulf MR R: “RMEF, RUTEARMBAREERESE, SREIT 10 /st
X, FAARER 10ANFRMNEE. MBHEEERAT 10 M SRTHEEERiLBR
ETEEMS (0, BLBEHRHE—A? 7

BTENER

EATAELRN, TAXLERBHAORTTESABTIRE 2 £, BRTARH
rATEL,

1 BIERENFRETMOIERRWAOREA L 80 XRMFEAK TR, WER TSGR
BHRIAARE 200 KEGAN. BREAFE TRMHTEERLZARE XNTEES %
B0 REFK, W—BMWOREGREQTE, —RAEFRI 2 REEH,

2. ZAMTBIER T 100MB.ISDN & B4 && 112 T/, 85 iHE 5% 50MB.,
ERHSTERBTENANDOSPRA -, REMBE 2 pofaise 5 8n
IR -, E—ABENHEBMILRED, & 100 DVD REB B EMANS AL,
CHHRRE LT 17000; # ATM KR H % 155MB/AE, S69838 B % 11 1400,
BRAKEZE R —ARY 12, RELZH K. (ERTERBUIWE -, £RSY
AR LERBEE 200 % 5GB —KBAMIEF. 7€ 1999 &, HIT MM AR
%),

3. MEME RN 1.44MB. £, RIIT TEE LG8 55 M7 (F 300 24,
RUETE 4800 780, 280 MHZARBBIAKBIRE (EBHMATANE 0.5MB,
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HEBANFE=ZR LM EA A TR,

4. REEMNERRBT 0RDORSAGFEG 228, UK 3 MHK 11 £/
B (5400 #/48), BT 6 MK 20 ZRER, HARTRKE—ANER
MeEFRA. ~PMERNEETE, “ERESKNET WRR SRS TR, BARED
HtHEAEL.”

5. BAEE %M 10%2 8, 72 EWERFRETLUAR 1%UA.

6. BT 721133 T 54, BATRSHEF 2052 FEA OBBF (UNHHESHK
BEEAOHKE),

9, ARE TR SBMNEE, BREREME 20 ZH (RN WiE, F48
MEZHEN 2P, BHRES/NLAE 1800 MFHE,

10, FAREEEARE LNAETEEEERRMATELRSHOADE. —4
BN AR R AAR RN ER T ER. Fin, MBEETERY 0E, B4R
FRFETAARA 170 K 1.4%.,

11. Peter Denning 3f FI%¢ /RVE N MHE B RT DA ZY B &R “B 5%, B A =A/T, BX
R, KFAEE TRENENANIANEE. X X=C/T, BHEEE, X C
ETHEANZEE . NORRELTINMEEt FRZEFHRA. W n() FIHK R,
1t item-seconds B MY, ErRENRAREFHELENSSHALN. 8/ TES
R - Sy o7 B[R] 5& X R=W/C, B\ Ky(item-seconds)/(item). B4 THE R n(OM
FHRE, B L-W/T, B4 H(item-seconds)/(second). HZMHFE L-RX. XM AR
PR ERNE. BELERTRETE, A, RHEARKNHLRER (F2, »=X),
MBHEMTEMRREH, AABREM L=1'R, BREGNAZBRTRIMAR.”

12, YRED M 25 FEME “FHENL 05" o, BEBXMEFNRFE
AKRT, BEBRABISZ O ZHNEN. R, BREEOS, R 1282590
B/iH., FTEREMNHER:

4579 9 12 17 17 19 20 34

TRHERD 13F, BOEFTHNTHESEH 2 8 -8 (ESHAY—HNER
F). REHTREERBOT SEXNED, BT UE—-SHRXI 06, RO, Tk
WHBRRINELREWN. A—RIMER “BOEET 757825 4105 2K M
Wi, BHIE 10 BRESEA—FHFN 25 2MMNET. RELRRET THESL 40
LH 2SR, XB/MXERES 2HEN 25 4NED. SIETEE 30 Fi0E
HRERES AT IO 2 ANET. DRI ARENRESEAS T, AR
RENZBTHENZZMNZER. WEN. BT AEHNAIET, RESTEER
LET .
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B IBNER

1. David Gries £F {Science of Computer Programming 23 3 207~214 T {1 “ A Note on
the Standard Strategy for Developing Loop Invariants and Loops” P R A MM S HRIT T &
4,

3B L KBOT S max BATT o6 WIRA, BE2 KBERT o2 WM, &
HAXKBERT 20 AR, B ENEAFHT RUFATRE, 13 Ekhp
ATHHEBSN 2R ROEENER T ERB 2R, k4 BEEYN: —RBATE
ERAEHER, BRAERTLEEE LM,

5. MR¥ cumar FEIR

float xcumarr:
BB

cumarr = realarray+l

#H A& cumarr[-1]38 [ realarray[0].

9. 4§ Fi W1 maxsofar=-c ## maxsofar=0. iR - mﬂ?ﬁ%ﬂ:ﬁ’%%@ T L F
maxsofar=x[0], Hit4°?

10. WAL B MBA cum, HH cum[T=x[0]++x[T}. WR cum(l-1]=cum[u], H4
TRHEZHREET 0. Bit, RBELEN com FHABBENTERINBET S
MFRE, AFRAZE, RS E O@ log n) A A TR EES . RETHHEET R
R, BREMESRREA N EYEEHRS AT TEE 4 A8, “TER
T RETERANBAPETATERTE (Dobkin f Lipton % B % i B 5 B it
REAEREE TN EEERETS).

1. R i A j 2B AR cum[j]-cum[i-1], KD cum BAEndkad,
W ERR,

2. ZERERAN AR, TUERAREE.

for i = 1, v

X[1] #= v
B REH

cumfu] += v

comf1-1] -= v

EHAEHE <001 v, BEMN x[0.1-1]FBEE., RITTHERERMNZ I,
o ER TR EH A X
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for (i = n-1; i »= 0; i--)
x[1] = x[i+1] + cum[{]

KB ERR Tk o AMEZ AP AN O)E A Om). XA HWERAERES 6.1
W B8 Appel B n ARFHAETRT . EHTEBRAEZ EHATRHNENT
FEM 4 DEFEZDH 20 4. UEBE—EABRITERXNEFE, XAMEREELR
REET, BEENMEANFE - RRGRTTER, FLRIMERFEFEET.

13, FHEE2EKE mH R G AEEAEKE o RIS, TLUER 8 O(m™)
M3EF m* o BRAN FRAMBRREZH, i, @EBENR O’ M MR v WE, X
BT LERBIFMER. Tamaki Al Tokuyama T 1998 F4E (Symposium on Discrete
Algorithms) (5 446~42 TOKFT — A EHER— BHEE, BHSTH A% 0@’[(log
log n)/(log m)]"%). MR, MBATEL ST —4 0@’ log n)FIELE S, ARERENZE SR
BAEENTHRA, H¥ANBTEERESRTHNR. BETRM° RiFH,

FIBNER

2. RETREHTELH van Wyk HTEMNTM. &4 %A nodesleft JEF freenode
ERBADMN NODESIZE M RMHBE. SETAEN, E4EAZ—1TKMA
NODEGROUP 14 ,

#define NODESIZE 3
#define NODEGROUP 1000
int nodesleft = 0:
char sfreenode;

% B % T A private R4 #9883 malloc F1A A -

void spmalloc(int size)
{ wvoid «p;
if (size |= NODESIZE)
return malloc(siza):
if (nodesleft w= Q) {
freenode = malloc(NODEGROUP+NODESIZE)
nodesleft = NODEGROUP;
}
nodesieft--;
p = (void »)} freenode:
freenode += NODESIZE;
return p;

1

WREBABRBRERAD, B4 %R EH L L H R4 malloc. 2 nodesleft 4 0 #,
CREF . MAFRAB L PREENHARRBA, B42METHRRSG 2.678
[ 1.55 8, ¥ BIERTE malloc TR EI B 1.41 #PR85.31 B(RFTEITHE MK 19.7%).
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WREBEFHUBERE R, BA-THZEARR—TEHERRAHE. S8
Gabf, BBEGARMERPENE. YBRITH, ZERSE-H% A, HBdE
TR EIEREK.

4 MRBUER —EEZBRINFHT, BAZBEEABRTEER 2" M1k,

5. MRZOBERFERHUKRETE , BLAZIMERERP. AR, NHEEF
eoh, GEEENTRNETAFEE L MEH L EED, ERPEAT, BEgEi—
WEETLER, CRIIBNRRRERN, (AEERP.

6. Bltm, AATRESEATENAHAE - FRETESRY

ifcom'0 & ¢ <= "9’

NABEHNHRNFRHRTHFHREREST RS ERBLR, WmEHkEER
B, BARNEMERET IRBRINRRASE. B%, GH 56 TEE LMt AR
BEA LL S

#define isupper(c) {uppertable[c])

ERERRATERNBIARDERILG, REBLEERNEN. HA.

#define isupper(c) (bigtable[c] & UPPER)
#define isalnum(c) (bigtable{c] & (DIGIT|LOWER|UPPER))

CRCHERRTHREIRELEE L ctype h R BEEMIINEL R TR RIXA
i) i«

TR AFERIEG M AART (R S 6 TR 32 (R P 1 MR,
REFCTHEN. EXEFAEEM, BEXLH on B (FH b&=(b-)XKER),
HELE—ARF (Flin 21°=65536 M ERMOF) HATER, WL 16 R DY 1 1
Rl WEEFN KD RE 2T EE TR

BATERAERATEMAANETHHRE, AFKIEARNGRTTY |
A% .

8. RG.Dromey %5 T FHEMABETH x[0.0- 1] B AT E, 48 x[n]fE 5 &,

;h:12 i<hn

max = x[i]

¥[n] = max

;;:19 x[i] < max
T1++

1 ERJLA 72 TR F B R BT H 0 1% 5 75 1BM 7090 - 1932 8 5 E) ML 30
GREAA | o . BTTEERCMREN L BEETEEEST A, XLE G
SRR TEF A CPU IR ) M— B A S JL A MR
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12. Horner M AR T

y = a[n]
for GG = n-1; i >=0; i--)
y = x«y + a[i]
WHEMA. WEM o FlE, 3BT RER R,
B 10BNER

L MFHVHEEFRNARES RS GERARENBES, Tk EEERE
FEBRPHES. HURMBEELZ)S, Feldman MEE M THESRE, HEAAKED
T REBERMETHE.

2, ~HEHBUFEME (x,y, pointnum) ZUARNWE x HENBE vy FE, RET
DR BRRBEREEN (x, y) . WRCERE x & (0L, xRNSR
TIRE vy 7)) HFRA, FAXBPNANBELHBRESRT. £ row B4AM
firstincol[i] 7 firstineol [i+1]-1 ZRBR AW - HEREBERBER LGN, &, X
yHEREIRFHRR, TE-SERLAERLEERTFHARER.

4. Almanacs HRMEIKNERENZARUERERD, REFCNHERRD>—
¥, 850, RERNERBENELARGET. HAMTETE N—KkLH8E2%
BAHF. BMTERNNAHT HIFREE, ATTHERE CLEHRRBE 30 241004
WF HBEFERTHED.

5. RS, Brooks FHTHEME RS, AEEESHNER2ZNE, HEEREY
AN BB FRETENZANKEY. BETEMERERZE, BRAY
B EEAN, BEMMEL A TREFMEURERRT —EHE.

6. RIGXHFE J00KB HHERE. AFMHFEHI—NEWDERRAER
ANE| 150KB, EREIMTEXFHENLE (EXARAR, “BENFEF” 5.25 BTH®
HEERN 184KB), FARBRENDH N/ M%EMAE, ZEHHE 200 MFH TR,
ERGERAEEE EDOBIRERMEE. Bk, 200 FHWEERKT 150KB &
HE. REZEDBURFEARE c=(a<<d)|b: X MEREBBIEA a=c>>d H b=c&OxE
%5 . John Linderman I B “ B A { B R IAEH L /AL, TIH hex dump iXEH
BIRESEATEERErREHRE".

£ 11 ENER
L B ARE R RER n MEARPHBMERRKAME, BRI RET WM
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EAHFFRER T EmtE R PEE, BRE - LREL, TREAHFEIMR
—l HFEEFEATERRS, ERESIMERER. BRPHBENCERHNTHE
Mo e, ERBTHFEENIRTREREERMEEBHE: 208 144,

2. Bob Sedgewick W E 28 B T WA A LXK Lomuto K &I F R, Wi hF
BIEARAT:

! ? <t =t |

F T 1

i i

F —m

o ARBIm R
m=u:+l
for (i =u; 4 5=1; 440)
if x[i] »>=t
swap(--m, 1)

B R 2 Lk xTm =t BT BUPT LLAE R 2 B (Lm- DA (m+ L) AT B9, AT B E AR swap,
Sedgewick /] x[)fE AW e, MmMIER A1 EF i — DN EIR &1

M=1=uyu+l
do

while x[--1] <t

swap(--m, )
while i |=1

3. RTHE cutoff MIBAME, BW cutoff HRHER 1~100 2 RUFHEE, ¥ n

BB 1000000, 4 ME A cutoff 4 RET SERFE. TEBRLT E4 cutoff %
MR FETH .

09— .
EATH ‘.
an. B 0.8 :
0.7 o
| [ 1
0 50 100
cutoff B {8

B cutoff 434 50, 30 A 70 ZIMEHE T LAE 4.
4. ZRF 116 T3 ANB%E TR,
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5. Mcllroy MEFHETHEREFHEIBRMLENL, XHKLTEERR. R
#® x[0.n-1]PHBNEEE R length T35 55 A bit[0. length- 111384 .

void bsort(1, u, depth)
ifYoe=u
return
for i = [1, u]
if x[1).length < depth
swap(i, 1++)
me ]
for i = [1, u)
if x[il.bit[depth] == 0
swap(i, m++)
bsort(1, m-1, depth+1)
bsort(m, u, depth+l)

ZERBIRKR S bsort(0,n-1LEAK . BE, GEFLBHNE N for BN S
W, RILBTHRERT swap 8AEH 5196 106 705 & B3R 4F TR R B3 b 2 1 B A
SBX—-FL.

6. ZBAMLBEEHR

void selsort()
for i = [0, n-1)
for j = [i, n)
if x{j] < x[i]
swap(i, j)

B AIB LI Shell 3%

void shellsort()
for (h=1; hen: b=3«h ¢ 1)

loop
h /=3
if (h<1)
break
for i = [h, n)
for (j=4; j>=ah; j-=h
if (x[j-h] < x[iD
break
swap(j-h, j)

aﬁﬁﬁﬁ&%mCARﬂmm&ﬁm=ﬁ&ﬁﬁ%&ﬁ%wmﬁW@&%Emt
HER,

void selectl(l, u, k)
pre 1 <=k <=y

post X[1..k-1] <= x[k] <= x[k+1,.u]
if 13=u
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return
swap(1, randint(1, u))
t=xf1]; i=1; j=usl
Toop
do i++; while 1 <= u & x[i] < t
do j--; while x[j] » t
ifi>j
break
temp = x[i}; x[i] = x[j]; x[j] = temp
swap(1, i)
if j<k
selectl{j+l, u, k)
alse if j > k
select1(l, j-1, k)

MTRBEREEARTRA, HETUSERT LA while BHR, EHFFE
M 5.22~5.232 %, Kouth HRBEFTHET 340 KIEEA 8388 0 N TE M S
A, BREERUTER LA THBERR FHSY.

14, BARA M B HE R A B BRI TR . T ERERBASE x M, R
RUHAEEEBEBRE x++1 R BHACLE x[[+1173, EEZ gsortl £,

void gsort5(int x[], int n)
{ inti, §;
if (n <= 1)
return;
for (N =1, 3=0;1 <n 1+s)
it (x{i] < x[0D)
swap(++j, 1, x);
swap(0, j, x;
gsortS(x, j);
: qsortS(x+j+l, n-j-1):

% 12BNER

1 XA RS HRE RS CEF A 30 ) B EERAREA
RIBEHLE -

int bigrand()
{ return RAND_MAXxrand() + rand(}: }

int randint(int 1, int W)
{ return 1 + bigrand() % (u=-1+1); }

2. MABMTEH 0..n-1 PIEFE m ME¥, NEBFNBILLERE RERHE
i, i+l e, tm-1, TREES 0. RHEFPHE I EROETHEN oo, BREM
TRENTE.
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3. MBABAMARENBEBELT 2, WAMNETHEEIBEEFHEEX
F 12, wHERAY, REZFHRELARKRMET A EEBALKERNER, FHXE
HRERBTFHREDLT 2.

4, BEHES SN o MENTHE. BV HA randint X —AE, B
B RBAERED. WRIPMEPLGRERT, F4 member HMHE. HHER
TEMERE, ATHASIMELES KRB E, Z®EHKEHM “Coupon Collector’s
Problem” (RMLAKREZ P BRFARARBEHEHIFN 27 ) ZEREKXEH olnn, 4
FAKREARRHER, ZHEFERT m WL HIHARBEE M DNRTREEA
A—ME XE“EHER” (FEA B AFEEWARD, BMATTRA—FER),
BN, MREHAE OV )Mk, BARMRTEHE 0 MEBH—A.

T AT EBFRDE, WL prin BUHEERTRRZE, S8 n+1-i AL

8. v THENMFEHE MY, EE - REROMERD LE LY, 2I5E
L4, AT HEFRHERNER HRANEKETESEESDHIRENL. b THNE
NEFahEENEY, KRERRRF

for 1 = [0, m)
print bigrand() % n

9. Bob Floyd IR ETHEANWEEN, HBREFRRE— S, TRENARE 4
RERENES. AERRETE M ETESNERE, THEZEEN CHEH ARG,

void genfloyd(int m, int n)
{ set<ints §;
set<int>::iterator §;
for (int j = n-m; Jen; j+) {
int t = bigrand() % (j+1):
if (S.find(t) == S.end())

S.insert(t); // t not in §
else

, S.insert(j); // tin

for (i = S.begin(); 1 1= S.end(); ++1)
cout << #i << "\n";
}

HR BIRRARNREEOLRT A—H#. Floyd B HERATLIAE 1986 4
8 HER K {Communications of the ACMY ) Programming Pearls SR, 758, 1988 4
# {Morc Programming Pearls) FI% 13 B R Y, K B2 G 4T 35 EHE &
IE8H .

10, RMNERERFE—T, HEAZS2-NBEEBE -F, $H=S2 08
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ERBETN, DEAE. EHIHLRNNE, S—SATARNNEPEE On X
o BXARRETED:
w0
;hi1e mere input lines
with probability 1.0/++i

choice = this input line
print choice

1. “NRAFEERT —BORKEELPRIEHTEIANE. mERERNEH
HREHE/NL P CPUR R HAER, BIRAES. MREALRE “RERRNE
EZWENTR” REBEAI LN, TEESER.

4.16 Z RIM B AN HREEER BN, UGS EHRET. WRE 3 2Hns
TIA2 R MBHN. SRR I RBEETHHR, XHEROBER Y=
2 —. FULREHLUTBAEEEY 173,

PEBEBOFRTRR. FAEENIESFEH CPU A LRGSR CPU it
&) .

12. 3 59 WAMT Kernighan F Pike i { Practice of Programming). #Al1 B h i %
6.8 HAATIMRELNAEEBEFN (EE 153 FTHRNGEEERF —EEHF
RERFD.

® 13 ENER

L B AE R IntSet RERHTME K 12.9 H 1) Floy B3,

void genfloyd(int m, int maxval)
{ int «v = new int[m);
IntSatSTL S(m, maxval);
for (int j = maxval-m; j < maxval; j++) {
int t = bigrand() % (j+1);
int oldsize = S.s57ze();
S.insert(t);
if (5.size() == oldsize) // t already in S
S.insert(j);
}
S.report(v);
for (int i =0; 1 <m; i+4)
cout << v[i] << "\n";
}

% m M maxval SR, REMIFHEATE ZE-HERNNBLER.
4 BBORMERBALKLMENEORLAER, BAEEHTE head 2550
SR ZEENG ARG 217
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void insert{t)

if head-»val ==
return

if head-»val » t
head = new node(t, head)
N++
return

for (p = head; p->next-»val < t; p = p-=next)

if p-»next-»val == t
return

p->next = new node(t, p->next)
n++

XBABE R L, BAEARWBITNETNERTEEW.

void insert(t)
for (p = &head; (+p)->val < t; p = &{(+p)->next))

if (ap)->val ==t
return

*p = new node(t, «p)

A4+

VRET—EA—HFR. ARENZBRAEHERDIOBAMENAER . 58 7
BEAERATF -2 ERMD,
5. RE—AEE T HE AR, TR FEBREAN 0.

node sfreenode;

EMNEMRRNH R IEFERENEA:

freenode = new node[maxelms]

AR REE B ETMER

if (p == ()
p = freenode++
p->val = t
p->left = p-sright = 0
N+
else if ...

AR --H5. 2R TESAARKRER TR 15,

6. HIEBRITFHAL ARBEERANFROERRE, #BNEINBSHE
N, BRRREIREN A B RO EHE.

7. BI—BRA R null BIEH MR R AT A, EHRREREEBE AL

root = sentinel = new node

BN AL LB R CRTRG A, R — MR RIRE (B R 4 P
NERD BEMERRD . BN, SEHSRS FHETEA—FE L.
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void insert(t)
sentinel-»>val = t
p = &root
while (#p)-»val !=t
if t < (sp)-»val
p = &((+p)->Teft)
else
p = &((+p)->right)
if wp == sentinel
#p = freenode++
(sp)-»>val = t

(»p)->left = (¥p)->right = sentinel
N+

A HIAR U B node:

node-**p = &root;

9. ERMBERRE, EHUTHTHHEMELEER.

gozl = n/m

binshift = 1

for (i =2; 1 < goal; i = 2)
binshi fr++

nbins = 1 + (n >> binshift)

RAMBARENEE R
p = &(bin{t »> binshift])

10. TETREFULEABRELURRTHNES. BT RNRBEEMRF
BAAELDMW, Fn, RITTUMERS 320N R, FRAMBAXEREZHR/D
MITE(REIRBERBE L SN TEBRARED ). & (Communications of the ACM) 1986
£ 5 BH “ Programming Pearls” %11, Don Knuth ZE 4448 F F CR44L Pascal B 5 /)
Web R RRE “HFEAR". £ 1992 FHRK (Literate Programming) HHH
SETEARITERYE.

F 14 EFNER

L WRH swap PRGN ERNBRENN P RER BB IERIIE, BLRES
Itk siftdown B HRIWATRAE. BABBHET, FExONERE - PMHRTERS
R if==1 9K e 5 — B AN siftup B HIRATRE . |

2. M BpR siftdown BRBUR ARG XRBEF M sifidown B¥, W =1 BHT
BE =1, FHR o MRS RAR o LR, 8, REWETEE S Ogog ulog ).
ZE BT O) T B T — /M3,
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for (i = n-1; i Q= 1; i--)
/% jgsges maxheap(i+l, n) «/
siftdown{i, n)
J+ maxheap(i, n} */

T T HE BB 1>0/2 i1, maxheap(l, n) Y E, FEEHEH for HIF R R R
n-1 EXH n/2.
3. FHER 1AM 2DNES, HEFOTHR.

for (3 = n/2; 1 »=1; i--)
siftdownl(i, n)

for (i = n; 1 >= 2; i--)
swap(i, i)
siftdownl(l, i-1)

THETHE{RRE On log n), BRLRRMNEHFWERE . Mk (www
Programmingpearls.com) @t 7 HHEF K /LA LIIR A .

4, EFERES, BEH O(log n)d BEHH O 2.

a) RMRBAEMEATED, EBEEINHEIE IR TE, REEENAH
B~ HRERD, FRBIHE D extractmins M E—4 insert RETI]|M, WMEHAME
REFK, BLoREBESEN AN EBRXENE, RANSIMTEEES S,

D EHNERERERAENEA P AN RS ERBERE. ERANELL
RERSPHBABOEERT, IENFmRIMNSXERBEHEYE.

¢) REFANLENM (MHMRR /M) RETBWFERMN 100 FBRHHME.

&) TUFRERFETREIXEDINT - R, NIEHEFELGE. BNE BN
PERBRPITEHBEREETEBARE T, BEE Olog n)H A MM n AN
ERNERHENT -1 E.

5 EHEA EH - EUTHNEH. BPHENEARATEH TFHHEREN
BEFHRTE, ANEBEREFNT, BRARTRALHET (BRER, FUBAS
WHUEDPH RSN TRERE), HEAVENELT A MART, ZBEREENKE
MIHERIRER Olog n)RIEW . A TG, EFRFZMABRBEEED.

6. A EEE BT IR i IHAR i+l REHRRFXMH . McCreight W& 5
SRiUERER 2L WARLEN Olog ) KT H BB RIMEL A 0. FEMRA
e TR R,

void path(n)
pre no>= 0
post path to n is printed
ifna==(
print "start at ("
else if even(n)
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pathin/2}

print "double to ", n
else

path(n-1)

print "increment to ", n

EE, XM B 4.9 HEREE Ologn) b BAHHE X" RHRM.

T BRUER A BRM =1 TR, BIORRER RER 283 241, mE 1185
PHTE, xRQEEF-MUIA, xBIRE="MSMA, kKB, SR Mahaney
1 J.1Munro R HFE O(n)E BRI OB ZRAKAE n TEVNEF B4R BB
PHEE AR ETENAR, EEETHANI -1 HEFRAEHE -~ REHR”
BAb T ahHBEUMTERFHEA O FEEBOMLE, B2 HNEFE I/ b Y
FoANGZ N, B,

1. CH+AR#EMIR & 37 #5732 X) make_heap. push_heap. pop_heap I sort_heap iX 3%
e BT DUA &% S 15 CLR B 3 HE A

make_heap(a, a+h);:
sort_heap(a, a+n);

STL FI#E B4 T prio;ity_queue & i 88 .

E 15 ENBXR

L RELERERBETREHFTERANSFEFDANBL AR TN TS, &
KXALETR S2VNEREEHEFES RN, BRAM CENBRES B®, B
i & 36 ¥ A B King James Bible 1 [ 4460056 M £ 4, K B KN EEER B 269
M. MANRBTHITSATMERECBAXEE, KEHRREBERITR, X
BKHFA B RBER 563 MNER, ZRFRUEAZHEBENEITH MANEES
I .

L BMTURFEAATEARGHETENTREBANTHEE, HRALRED
—HaRFEHTAFS RN, EHEHAES R B SELER AR D 0.06 5,
KRR MM BRRIE 10%, BEAGEBIMEREE 2%.

5. £ CHEFTRMA—A map, AT — AR LARNEIHTRESRR, &
CERFP, RINTLELHEHFHA, RAFSRY (AF—BBFMETREL, EHik
ROSAZEMANRNMEE) NT R0k, ROTTUFREREERD, A4
aETE 1..1000 8 FSEUETER.

1. BEALEET “aananaaa” XEH/A, WEELTR. REDBES Hasm it
HAHLRIHDFITHRIFNENETRE. BREEE 2.00 BRLHE 5000 MFT, 8.90
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PaL 8 10000 M F1T, 37.90 408 20000 M F T XM KEEEWEH{R—&, o
e M nlogon FRIELG, BAERN o UK. B AREATHOB I AT BRE L
I L

8. THHA afi. +MIKRT M+ MERE, A THAREFY, BlrE— A8
=R B LA comlen, RATREGMHLH N M+ AFZ R B dH LR NTH,

comlen(a[i], a[i+M])

M35 (www.Programmingpearls.com) 4 T % E ¥ #L LR,

9. BB FRPEAMA c, HEEREHHE, ¥ ml FHERE, REE
ABIAFRBIERE. BAE —RETHER. ERBYEARN, 1 ‘B8 BER
FANEHRRESE A FGEN.

14, ZRERES T kTERE, U oll FRER:

unsigned int hash(char «)

unsigned int h = 0

int n

for (n = k; n> 0; pre)
h = MULT « h + #p
'lf {:tp=0)

n__
return h % NHASH

% (www.programmingpearls.com) {1 %85 & BB 3 Markov X &
ERBETH S ER, ZEREBM On log % H 3 On). RGBSR M
ﬁﬁﬂﬁﬁ%ﬁﬁ%%ﬂﬁﬁwmﬁﬁﬁ%%ﬂﬁﬁﬁJﬁhmmhﬂﬁA%$ﬂﬁa



