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In the years since this book was first published in English, there has been a profound shift in the
way that students can learn algorithms. Specifically, the widespread deployment of personal comput-
ers and workstations has meant that each student can have computational experience with each algo-
rithm learned. Teachers, students, and readers in China who take advantage of this shift have the op-
portunity to gain deeper understanding of a broader range of material about algorithms than ever be-
fore.

Students can know that all of the code in this book has been implemented and tested. The code
that appears in the book is available on the web, and each student should, from the beginning, get in-
to the habit of running each algorithm, testing it on various inputs, developing basic experimental re-
sults, and comparing the performance of different algorithms for the same task. With this prepara-
tion, a student often can answer a question that comes to mind about an algorithm, by running it. If
a modification that might improve the algorithm comes to mind, a student can study whether or not it
does so. I am certain that new variations of these algorithms and new algorithms to solve the problems
that we address will be discovered as hundreds of thousands ( or even millions) of a new generation of
students learn to work with algorithms in such a concrete manner.

Teachers can encourage students to learn properties of each algorithm in detail, with knowledge
that the book builds layers of abstraction. Data structures such as priority queues and symbol tables
might seem rather abstract when students first encounter them, but they play an essential role in de-
veloping efficient solutions to complicated real-world problems. With a solid understanding of the bas-
ic abstractions, students are prepared to appreciate their importance in solving the more difficult prob-
lems. By encouraging students to treat the understanding of each algorithm and data structure as an
intellectual exercise, teachers often can later reward that effort by showing how to solve a real-world -
problem that could not be approached without proper use of a fundamental algorithm.

As mentioned in the Notes on Exercises in the original book, there are far too many exercises for
anyone to attempt them all. The most important advice that I can give each student, teacher, and
reader in China is to read all the exercises and use them ( and the basic material in the text) as a

starting point to expand our knowledge about algorithms.
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ENTER LME S EE N R AR, RARAFOEEEAR, RNEZE XS R
R ITR |

L RASHFEN—NEEN T, CEHNETERCHBIARATR. BEEEEHANE
MR ELB\IES, BREREEERE#ER. RENFRENETEEYS, HEELRS
PRI RAERERARZ A RNFHBRRINTEEBROTR, FHFEHARRSE ABELEK
X7

SR HAMMR L EBRSURRLL, ERERFAPIRAENEN ., SR8 - SEAE %
EWwE, BEREEBEERELTFERAN, WERRAPANEEE, &8 HREH
HITENBRF, MRIMESENIETFLERRCANE I EEMAE BB L.

HTHEBY EELEONHENEENE, ROMILABFRERXTAEFE BT
Bk,

WE AR —REST, FEEREENXAENILAEE. AR AR (least
expensive) MYEARHTIRBAFME?” , MR —-DMAEMKERETRRESE, MATEESM:
“qnfa R ALE R (fastest) MIEARHTIABIXZME?", AT HEXLRE, RITHEZLE
AE (¥ ZEMEE (RITHRE) HFE.

BxAd YRAIWE Web if, BB — s, KPS EHF AL MR
(link) , i X Eedh s, RATMA—UREBI S — 308, B4 Web E—1H, H
TR B, é%%%ﬁoﬁﬂﬂ%%%@?ﬁ¥%§$ﬁ&%ﬁ AT LLEE B AT
Web L EDBIE R .

B B %%*@ﬁ%@m%%\%mﬁﬁ%ﬁ%m#,bME%ﬁﬁﬁf—ﬁoﬁm&
B LR R S AR B LSS, RERME TR RN, ROTEE % — L R K
i, “XE—-&BRENBEEG?, BREGEEZEE: “RINRETUEX N BEHE DG
FRUEXBEREARN?Y , EXMELT, HE-ITRBEHEERBRRTEE (8X)
Bk R, TS AN EENEEXTRE, XERKERNITRULE RNy E AR
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FRMEEMFR

BE HESBRTPREITARRE - BARKGNES, XBEREHEREMES L
FERMEFERZFA BT H AT BITEXEARKGEIEES (GTR) ZHMERE,
XEREE —NEMREAE (scheduling) [AIH: MMTHEEIES, FREBEWEARSAM, X
RETE 35 S B (8] N SE LB R

HE HEBEAASKP - TREFMNEFROBIER. X8, SRRRABRIEREN, &
It SR R REDGR, EARMNFEEAR LR EIF LM XA G A B A HE
FE. AP FESRMYLHBE TS PRET/LITERL. XHELTERRRAENEN
ZHMAEHEB, EXMITHAXEESHRESNARTLUEBRRMNM THEERLN
T,

CEe AAMEAEENSEER . KESER SR EEN IS FRA . X BT HEX
REFEFYM; EEXNNEFE. RIODFERD|— B a4 BGBR 24 5 3w f I
FHULED

Rk RPN A E R, XEu R LIRDE, B R R U R A R K
Bo BATALIREERT A B —A 0 i B oAbt SO R, R B - 1 78 W 48 AR fh i 4 e X
ZEMEERR. A, RIOTTERFERERENAENME, UREHPRAE /DI A
REEX NG EMMER, UET B EfHAREE SER RS2 Rk g,

BESEH REEFAWNEENTARBR-ARBRERENFABE N, XBEWTE
REMKBRERARGHRE,; ERBARBK - MREARAS - RRWTTREYE (B854
), BAXREABITHRAENLIRAM (1857 . ROTES X E LIFE 0]
B hf i R AR P S BL B TR LA B R 3

XEGTRY, ERSMAT, BREZAGENMBER, RO TRMNEREN SR
BT EEE, X RERERMNABHES . EXFTER LRBEN AN, AR
EEEFEXR, BEWREENSLWE —MERITREBTATTT,

EXEBRE 1 BoRMNELBE THEH, Lk, BINES 1 ZRATEANE TR
BEIH -ERBE, EREABRN—TERLT, BIES 3 ERMEHEREH _S58AM
BRONA., BF S EPRAERATBARFMERRESH IR XK, EMEXBRES
WER—FERFRR, GBS - SERENN T HEERERBE RN, 25N E
BRI TE F AR MR, EEAE 1 Mo RERAE 18 ERH 2 TMNE
REIL

BAERE—H, RIVBBAEFRRE M SERNZEABREERNIAGN. TRERERNHE
BEFFE R AR KB PEE, XREEN:

o WRHFHAMUKB T OREMNR, WHKBTERENREMER (UREEXR

T & B E R 2R .

o FRATETAEIE B A B E BOE B BIA R AE LI SLHY o

RAEHBEEHBENBIRER TROERER, BIEREEEL T KPR R EH AT GEE
B. EEME, FURITEEFAMN, KENBEERERMK (optimal), FHRELALE
BTAE. X THASEMENE, Hib—SHRHAERBRER. RATAT OB B X &
B TERFE AT R RITE . AREBUH X BB T B, RATW BRI &R B 8y
VR, DUMEST SRRSO, T EL AR X etk B Tk o R Y R i i L TR

BMNE BT RER S MR, ZRATHAEMNORERE, EERHELES ADT
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(FREEIELR) HO, FAXMEORMNTUFAREEE, 2EEYHIERENESTE
HEIEEEH, EMR4R484 4 (adjacency matrix) FEiR 484 A& (adjacency list) FER, &
B EBES ADT BB BRIk, R, RITBET A RBEVENE D BE, i
R SRR R MR RTINS MR . BT XS A TR AT A FAL B 1 42 41t
THEA, XA EE R AT RS EE R REBRMEEN=AZBNE, S0 T E 6 E
HIXERARKKZS, BEXSREE F LM, RINEAZESHAB T ELRNER
BRI BT TR, HFRE TN 47 T HEF,

17.1 RiE

AREBEEAXRBARIE, REFREERINEL, ITEFSE, XBEPH 70
RiF. RIOES 1T REABEN O SF AT WA, MBS LS 18 2545
R EFHRERBENA SR,

EX17.1 B (graph) @7— AT % (vertex) FA—ANid (edge) £MAKA, £ P
—XMN AR RMEERLE R (BN REZMESH—FLER),

EVATRKES, RITHOBI V-1 AR EKELE T, EBRXMGEFENEER
PR FRATTAT LLAE A4 00 T AR b 1 (8] 48 TS X B 915 Be 7E 17.6 5o, RATH el
RS RN —IEE, BEBITVABALZS0~N-1 ZHE/ VABENY—— (1 -1) Xt
Bio BTEART, BITTURKE—BEEH TAaERTUESZ (HERFE) ., AiHER
FEmEX THAE, BdiAREREE, BRZERLESOE—-LH QNN N
THRAEEN “HwHRWTHEN 10 TEE” XM EERE, MTUEANSOTUMN FFcd 8
BEWME, RIDEASHABMBHTR N, REAE, RIBERHVERITAEHES
BT, B E R -HP BB,

BATHE X —E X (EFS EFiBELE) FErREEX, BEEAR L EHAEIL. &
%, BEXAARTAEEE D (B LIEXHEMAFRYF 474 (parallel edge) , A& XREFH
E#h £ €H (multigraph) , HIK, ZE XA AGF BTSSR A B KM ; XERBRY
8 28 (self-loop) , AREE A FIT AN EHFHEFR A M 2B (simple graph).,

TR XFRNEAFAE, HAXHEEFSREACNORAME, mAERLNA
PAFTERITAX B, B, £—TAETAKENEARS, TUREEWHE,

MEI17.1 FEVAREMBESH V(V-1)/2 &,

iERE 7 VAATEERMITLE RS VAER, MM FAERAMMEAATRITETH
w, Bk, AREEZN (V-V)2=V(V-1)/2, [ |

WRAFFITH, XPMREBMARNRY, AR -TEARERE, BATHETREH
WA ARERENOBICKBER (BMEERFTRE —ATE, BrlBE B~ BH)

TR, RAOTATREEHEMR AT B HE L AR E BRI E ., R
WEABWMG A, RERFEELERAGESE T BRNT EE RFEE K
B — BB EX M. Fln, 7174 Wit - N2 mERYy, BHRELEXLEMN
TR TPATAZAES 22 BTN AP RN E L, —8kRHF, A ET X ERE
“E” R “Hel”. ‘ZEE” R “TEERNEER",

BRI ERINR S AR & (vertex) %% (node) XFAIE, AidFAi]
—BETHEERMERTA, ETHEFRARN RS S, i, & CEIREWPMERLS S &
IT—BRIE TS EHE N BF, TUEFEMERGER. K, BERMNBHK (are) .



4 FEFH B K ¥

B (odge) FIstR (link) SENHRFIA TS 2 FEERME, R 115%— 1 e
FiilL (edge), 16 C MIBLEHIM M FREERE (link) .

MR—FAFEEFIT S, XIS T AR (adjacent) , X &RIIR M T
(incident) XPATA. TURHIA (degree) BRI TFEREM. RIS vw 10k R
P o F w B— 5 FH weo FR Fl— 280 53— Tk

FE (subgraph) BEREMY (EMETL) H— TRE. 8EHIEAES KU
RRRAE TR, MEERR — TS R T, FRT 5 0 B F el 57
BB AT 0 S BT A SE TR A0 4 F B (induced subgraph) .

T TSR A, PR s B T AT i — AT o 28 P RS 2 BT 6 T
GBI (AR E TR RS, bR X SRR T, b, & 171
e PR O L K 5 R — A, B R S DU R A (TUERE) &, T
AT SRR N, RIS EEIA. BASEEIENRE 26, BRRITEN
SR BT, TSI S TN 17. 4 45 0 B BR LS O Al

W B B TS A L, 9 30 A
BENMHFRN% B (graph drawing) , THA KT BEMKCE (o,

S, 0L KR LU ] o B 22 SRR, M S © O-©
B R L B B S B AT, 1 E AR
ERIBRLA (LTRSS I o B, B2
WA BERNAMIE, F 88 (planar graph) BERAELET
T £ AR AR P o A R 7 2 T e —
ARSI SR A, R ATLE 17. 8 4 2 RS
o BEAET A BT AT RLAL B9 2 05— AR B
bR, FAMAER—MEREIA KBTS, R R %
B AR S B TSR 5 70 2 0 2 e
%, BAEWSH A KT

ST, 03 S e B A, AR s
BT LA R B OSSP T EE LM A, T
B2 B B R A 40 T T4 R B B L 2 4%

0-5 5-4 7-8
B (Euclidean graph) , Xf FH A —epifl, HlimFERXR &8 02 o
HAENE, P RASHEEEEE, TAKILMER o-12  o-10
RS BIERIBAL, FRATIESS 20 AL 21 EWWILER 6-4 0-6

B FifieE RS IUES, BRIV ERETHE g7 —fER=MARAER
BMAERNEREMILAEENEEL L, JFFEBRAE 8RR A G CHHE LR L,
ML T4 S ST EL D R TR E RS Z;iigffﬁfﬁgﬁfg XT
WRMN R CEEEE B SHE, RAT0TEEAE U H tﬁéﬁii;li)&.;ﬂ#;ﬁfitbﬁo g
SHAEFEFANRS, MEXNTFHEANE, MREBERE  +H5 134 ms, H54R03 12,
—AERHRES, EEEAESFETH 1, MARENRER
Myt (isomorphic) , HEFNEET R NEL—TEEMITERE (WA 17-2 f1gkS
17.5), SRR, HAMHAHRSHE V! FalferhR, BEFRFETRERA KR,
B, RV I I ¥ 1R M PR A o A () B G H SR B0 BT B IR B EL S M R S RO R TR BN, HR
TR XA o



