CIERRZRHZHZERIIIEY RS

#%EE
* G
1/
o %:

T 2
AL Y H:

1495

7K 2k -F

F %

(P IR N F)

EKF XKE BRKE THA
KFEL HREN

x5



IEREFRFRFRIIAS

fE Bl L e

THA Gad

Y ez K At

N PEKING UNIVERSITY PRESS




A& E

AHREEFEAMEYLE IR EA. 230 -tE, AEESE. X
guit, ORI, BRI, BIRURHE SR REE, L] B R T KAk,
RSB B AL 2. /N SR T, SEEA ST, BRI T
BRI, BEHESHE. AR LR WA B R T BN RR
BN, AFZHRRITRE, J7 fEEEE A B AR L AR A T 2
.

AABUR T, AP, KRR PIEB T R REY LS R R A, 6
e AR, HEBATIEE, RGEHEM R, HERM A PageRank [AIE, A2K
R, TR R RIS, AR AR TR Y (R ikt A 27 1 B AL
SHAETHRITRA T, NIRRT SRR TAEE RN A H1E 2 2R B AR
TEW] BRI B A o S 2B KA 1, R R R A e 4.

ARHAERNGERERE, SR AR SRS IR 2
MEEESHT, WATENGRE RS, BHFMERR, B LRRE R 25
EOFF AN BRI BM KBS H . F IR BB RERE S
Her, MR SEEESIT

£ & &

HA B, AEAFRFRFFREE, NEMFRNT
. BRI R AR N F AR T EHRER
B, BRI, MARATE, MR E 7] AT fu g IR 2 3
. REBRFBRFLEATFRFH R L RA2Z A, 2ER AN
WESER.

A4 8y ppt XA F 2
http://cn.math.pku.edu.cn/teachers/hesy /index.htm T #.



EHEML%E (CIP) #iE

HEDLIERE / T Hocs= . — et dERURZEmARE,  2008.11
(AERRZ R B2 R FIA)
ISBN 978-7-301-12902-9

LB ILAT - IIL BEWLERE — mpAs — #obt
IV. O211.6

A E 4516 CIP JdER T (2007) &5 166895

+ % FEHLIEIE

FEEFREE: fIHT M

AL X H

b ¥E 5 5. ISBN 978-7-301-12902-9/0 - 0737

O A R G

s JEECTTEE X BB 205 5 100871

Hk: http://www.pup.cn

T HRIEER 62752015  RATHP 62750672  ZRiE 62752021
H G 62754962

B T & #§: zpup@pup.pku.edu.cn

BRI e dERCREEER T

& AT #F AORKFEHRGE

%2 B F FERE
890 mm x 1240 mm A5 10.875 EJ8k 300 FF
2008 &£ 11 HEE 1 it 2009 4 10 HEE 2 ¥KETRI

¥ 4001—8000 fiit

ffr+ 20.00 5

& F &

& =



2

i

g 1995 F ik, AEMBEEGERT, LT XKFRFHF
FERBEEFEEREGER T RIFRFHFTHRIR, 4l
PR M H B g ek, FE L, BHEE, AR 6
BFETH, 2ERERLFATTEFA4)F T HRFG 25K
P, ERABIXGET, P ITRGSIT, RFNE S5 RGFE
¥, VAAMERFHFRRT T 251, KN AGEE, RIFTE
FOgmE. 2001 F, AFREFHFPHFERGIFAAERRRR
AEXRFARGEFE, AB NI FERKRA.

AAMREFTRF 5@, RNERmeBLM, XLELG 2R,
MEFEEZEZLRTHATTRAE, RFHRFFRGDARTELEK
FoM. BFREK, UAFE, TENFETRAMRAEL, B2 R
Ao, BEARGW PG, ANFEAPARBANK, KRNAER
ANRLERERT T mt GRA, XN EERBERETY §Fi&
THRGEF, LRI EGHRFAR, AHGELATH, B&
MR FIRN, AR A K F A GAIF ) PT 3 AT 69 R ek A A0 4
FRETLBZGFHfeT R, IHFREFAL TR, BROGE
B, XA BEBIBENAG TR RK, 2T R EREG. 5 LR
FAE N, RH A ERFATRF RGBT, ELEHEFTR, £
T, R, RE. BROIUT, MEREK, IO F B RALY R
PR FE e TRFEN AT AEMNGALRAE, FEAALKRY
HIRA .

AR ART Y, BEZEEMRALYBE, K142 7 30 2
AR AL g AahiRAZ (L PRFZ181), ToeTFEGF L
Koo fgF A N FERRBERARFTREG TH.

BEMEBRREFRRG AT EHRIL. ST HRF TR A
B4, RN T AHARGHME R, TR A 1999 FA& A 8 F4%



i AE

B EAEIT, %5 A Bk 40 RAYE M. XHAABHLZIAKRKD
M (LT RFRFRFAIIABY . IEABRETRMNEL+
FEATRATEGEE, REATRMNAFREGRE, hILT
AMEFHRIGRRE, R TRNEFHEHRALTIEAGEZE, K
AT RATH A 04 2F K P KR

B0 MRGTIHEE, KFGEARZEE AN T E,
mit EMERGRBEEFEFGERN L mbdgde %, M BLEK
TFAFE %, REERARAPEFHRE, IHIRARELLT
HANMAKF GG INIR. B RERFARGTRAREE X
T, EAENFFHREMGKY, EXRFEAGEEROA
£ —rin MBREE. A, REHFORABEDAL
SCRHA, IR ETERE, HRRI KT FENINRY
&R A AN RGN, KFER RIS RERK S ERAH
A ER ko, KEGRERENGE RRBLRT R EH
FHRHNERE, AN ANKITAMT Y. XFXILAR, 2
ZA TR M, AT BRI, REEBREANE, LEL
B3, KRNI AEREIEAS, BUEZ@REFI. LKIMNKE
BRI, ARGFPERFEAFT KPR - AKFERER
EBEN.

ik a4 -F
2002 4£ 5 H 18 H
FAOR K WS



i

Al

BRI BN PR IOBE5S, AN KM L
HIBFIL, ERFHILIG I BONEN TR (ER R
)RR, AR — A AT R DU R S B R A
.

AR RN, ST RSN B S
AR HLIRIC 7RO ERR . A4 f 4 T AR A Bk 250
BEBE# T 40 R IR E 00 YRR . TR i
HEAE T MEEAIZHA R, (B 2% IR G Jnt i L B A
v JEHHLHER, PHEES%.

KT BRI TG, A B AR — TR T s
ARSI, G TR, SO M AT . A5
BT WL R HEA SN, R KA (B,
ORI BT b * (M. SRR IR SCE IR P, U
RRE RS BRSO AT LA ST A8, 2500524 R
MG SIS B 00 514, §1.6 701 §1.7

WA R ER AR E LTS, FAERCE LUE Wi bt
SMTBATRE S TR, (R S I 4 A P R AR
S I R R S A AT TN SRS SR R, B T
A SR 2 1 0 8 R R P L

EH RN C AN, PRI Y K
T AT DBCHSSARIT TR E D R K, A& T s
ARPEOIBOFEE S, SRR A0 2 R B AR B AL

o SR I AT T 503, (RSN E I 17 AR
FERIR I, % A0y B OO RTRAT AR, Hel HAEA A
o R IO, BRSO SO0 UE N s £ B 4o
i L. B 7 R CHEDLITRESIRY — 5. MR LAFIE



. VIS,
v Al &

PRESPR TN RES Hh Se TR I 7, B GBI IEE 2551t
M6 T 4R, AR R RGO T 4 AR Y E BEAYIERA.

RAEABZ S H R, (BRERKEMENE B2 A S
fi T A4 R A BE B A AR . @ e
PRI Z 5K 7> TR R T2 B LB S IAATAZ 3, 51538
TERT 32 BT 955 AT RHAZ S HLE A W BEVE IR, SRJE A5 BRI
TIERA.

AHEBENGIERERE, EHSE, REUSR R, B8NS
A 5 [REEMIATRAIZ ). ATS RS LA * gl RABH £
HHNA. W 4 2R RET LIS LR AL R, (HENg %k
RO * . B 3 A IRERARE T S X AL, KR
TG LT IR, APEEENAREYLE R AL T, ik
B ITIEIT -

R R - fNE - LR

FoE R BE - HAE

FoE — BNE — HAE — BRE

ABHE R MBS AR, M EA 0 F B L,
AR BRI RS, 2 BIIEHBON B, 4l IE SOT
REDRAMES, Wt 5 R 524 1 B A E

N T R ARG FRE RIS, AR
RAKH AR R, PSRN, W4 ERR AR
N B T7 %

HTEEKFAR, Bz, HEE AT

T 4 L
JexeEvE i AR
2008 4 2 A



B RS . (1)
61.1 FMESHEZE (1)
§1.2 BEMLMIE LRI (3)
§1.3 B ARG (6)

A BUEHAEE (6)
B. AUMERMAMRUEME (8)
C. BUEEARTEAR . (9)
D. BERRESR (11)
614 MUK, FEABWIFSHE (11)
A BEREREA (11)
B, WG o (12)
§1.5 FPIERRBCFIMEREM MR ER ... (13)
A BRRERREL . (13)
B. MEBRMIBRAETE o (14)
§1.6 BB (16)
A BRRBRME: (16)
B. EEAATIIE o OB (16)
61.7 EEXEFBIREEIE ... (17)
§1.8 BEMIAEZEM] ... (18)
A T AT (18)
B. IR (19)
Co UM oo (20)
D WM o (20)
B 3B (20)
Fo BB (22)
B (23)



i Bk

k= D= T AU K (25)
§2.1 TFEGTRANAMSR . (25)
A, FENLEREAIBENUTS] . (25)

B, MG (26)
CoOAMETE (27)
BRI 21 o (32)
§2.2 TAMPEMIR ..o (32)
A PRI AIEZE AT oo (33)

B. SRR Xo BT (36)

C. FABRIIAMESAT (37)

D. FERERRIIGL .o (41)
BRI 2.2 (42)
§2.3 EWMBREM ..o (43)
BRI 2.3 o (46)
§2.4 VAMEREMICEEMR o (46)
A THRERRIIES (47)

B. WRARRRAIAMA (49)

C. EAMMRE (53)
BRI 24 oo (55)
*§2.5 HMERHSEA (55)
A IN@) RN (55)

B, I Sa AN o (58)

C. EAMMAEFMSEAET (59)
BRI 25 o (59)
¥62.6  JERIFFIIMIEFE . (60)
A FERFEIERME AR (60)

B. MBI (62)
B T (66)
=B OEEEIE . (72)
§3.1 FBERRE (72)
A BRBRAETE (73)



B, BBBREL (75)
Co BB oo (78)
BRI 3L o (79)
§3.2 EIRERE ... (80)
ABERE (80)
B, EAEHETL oo (83)
C. TEFBURETE (84)
D. SEMEEHEE (86)
BRT 3.2 o (88)
§3.3 FHH MR (89)
A BRRHEMR (89)
B, BT o (92)
CoASGERE (93)
BETT B3 (96)
§3.4 TFEZRLE oo (97)
A FFERE (97)
B. ZAMRBIIRLE (103)
BRI B (104)
§3.5 ERFBAREFM .o (105)
A BRI A BT (106)
B. FRFM RE) BT (107)
C. t BHRAEEB IR BRAAT (108)
D. Sy BIZMTEEL oo (109)
BRI 35 (112)
§3.6 AEMY, FIABFAAEF RO ... (112)
A A(t), R(t) I BEIRGAIELER ... (113)
B. Xy FEHLRTERMERE oo (114)
C. EA(t), ER(t) Al EXneysr BIBEE ..ot (115)
BRI 3.6 o (118)
*63.7 IEREHERE (119)
A EBFEBRR (119)



iv BX

B. BEREI R (120)
C.o ERIFRERLE o (125)
*63.8 HEEEHRE (126)
B = (131)
BNE A DREREE . ..o (136)
64.1 THIREERHEFERBMR .. (136)
GEST AL (141)
§4.2 F/REEFEFR - VIESEHFFE ... (141)
A K-C R (141)
B. WIEEAAGH X BUMT (143)
BRI A2 oo (145)
§4.3 WREMMAFER .. (145)
A BREIEE BRI (146)
B. IEAEMIEMEIRE (149)
C. FBIREMERR .. (151)
D. EIPRE (153)
GRS A3 oo (155)
§4.4 REZMSI (156)
A CREZSEBIMRE (156)
B. fIPERENLIEIIRIRIRYE (158)
C. REERREMEFHMER .. (161)
GEST A4 (166)
84.5 A I oo (167)
BEST A o (173)
§4.6 RV . (174)
A ERAME (174)
B. R (177)
C. BRI . (179)
BRI A6 o (183)
§4.7 BHUNA AR (184)
A RERESR ... (186)



*B. BEEH (190)
GRS AT (191)
*64.8 MRAKBERM P ORBERE ... (191)
A BRINECHE (191)

B. BABEBAMFOHRBEEE (192)
BRI A8 o (195)
*§4.9 TLEREERIGEHHENT .. (195)
A, BRI (195)

B. P=Py BRI (196)

C. O MSEHEREY . (197)

B3 1 L (198)
BRE ESEREDROTREE . (204)
65.1 FELEERRIGREEMESN (204)
GRS B o (206)
§5.2 JAMAFREIDRHE (206)
G352 L (209)
§5.3 EERBEEBEERE ... ... (209)
B3 B3 oo (213)
§5.4 LR DIREEMZER L (213)
A TRSPFIREREE (213)

B. DEEEIILEM (217)
GRS DA (220)
65.5 A REEFE R TR (220)
A, UBRIAIRT RS (221)

B. fAREEERTFE (222)
GRTT 55 o (225)
§5.6 AERKGERRE ..o (226)
A BTG (227)

B. SRMEAA IR (231)

C. AR (233)

D. FIMAEYWRREL . (234)



vi Bk

B3 5.6 oo (236)
§5.7 EZERFMEIAFSCERR (236)
GRTT BT (239)
65.8 THIREEMIMBRAT . (240)
A pi(0) BIMRRE .. (240)
B. IGREER b BIEADRESAE (241)
C. FRERAELIT o (244)
GRTT B8 oo (250)
§5.9 BFEVIWAISHIREE ... (250)
A BHETTERI T RAR . (251)

B. BT (253)
G359 L (256)

B i (257)
BRE BBEBED. .. (261)
§6.1 AEHIZZN ... (261)
AAEEIES (261)

B. THATEHED) (264)
§6.2 AABHIZBHITRIBAMERR ... (264)
§6.3 EHEIAT Arcsin 2 ... (265)
A, EHRERURREE AT (266)

B. Arcsin ... (268)
§6.4 MAEAMF G ... (270)
*66.5 MEHBENIIEE ... (273)
A BUBBIRTIB .o (273)

B. BUBEITERRE (274)

Co FMEER .o (276)
*66.6 MENLMESN SABHESh ... (276)
7N (279)
BEE MNBEEEG ... (281)
§7.1 HEEM A PageRank [AIFH ........................ (281)
A CREDRRMRE (282)



B. 5B HEREMEE PageRank .............. ... (286)

§7.2 TATBAHERAIGIRR ... . ... (286)

A M/G/UICEE (287)

B. M/M/m 3B ... (289)

§7.3 BRGEBNEIE ... (293)
A IBSEERFIER ... (299)
M A ZOTEEOEER. ... (313)
WRB  ERAGNEE. HE. BREFUSEIH. ... (320)
iR C1 #REBESDTR ... (321)
M C2 HBESHHHLE e DS ... (322)
Mg C3 x2(n) L o 8. ...l (323)
b =) (325)
)

)



