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smallest = findSmallest (arr) A
newArr.append (arr.pop (smallest))
return newArr

HRHBEPRIDHTE,
FHREMARFH AT

print selectionSort([5, 3, 6, 2, 101)

24 NG

Q HFEHLNA I I —KHER

Q T EAHHEZ TR, AT A iR

Q BT RAE—iE

Q HERAICEIE IR, KRB ICREAAGE T N — P onRphk.
O B2H Y1 O BEAR PR

Q HFERAH AT R AR

KB TR/ NE

Q 7E [ AL, IR AR (%5 Hint, double ),
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QxJida, BRZRSFERENG—FRIEFTE, REBRABEERNENLE,
Q % 4T P 5 R AR F A 250, F4THANB 05 s Z 5wk AE A XA el
WA R R BT 09 19

TME RS OEREA T, KONGRSR ) —— PR R 5 i o 123
RERFZ —, ©RAT A EIRARRNEEE . e ZEMLAR TR L& EE
o FANETHE=AFEE . A BRI, A LR A

Q AR ERZR OIS, BT ET, DMERTEE R R TR,

Q HHAVREZ L PAT D — B R, SRR RISk factorial, X4l

A4 factorial, JHRERIMZEIRALIS, LU, B AP T H iR BT T A
138 51 pR R A SR

AT RN . P RA IS T3k AR R ] 22k, BB BN, (HH S
HARTES

3.1 &3
IR B PR SR BR80T — A AL TR
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MHERETRR, SIRARATRETE R X & 11

S

veLZ

2
,=.,
¥

\“
%

o
e e

I’//’/’//II/I/I’//I/II”/”%/W

I

R_ANE
b5

XPETRAGT, METRNa T AR T YRR G A RBIPI, JREE
Mt 2k SR, RN A,

MRk

AEETWAE

e TR ARE

RS
W%K PR TN

bk
,‘;kﬁ/\;f B

(1) QDB AR & T
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Q) W& TFHEH— 8T, 7ERImR.

3) MARFLHN P& T, A G T, DERUS AR
(4) IRFBNEARL, RS

(5) mIEHE

RS — T

(1) Ky &P YRR T,
) AT, SERE
(3) AR, BRI A

TEARFN, WAL AW H—MIRA MR Ewhi 1efE3h . HEa A=, BT
W—AaT, I gk,

def look_for_key (main_box) :
pile = main_box.make_a_pile_to_look_through()
while pile is not empty:
box = pile.grab_a_box/()
for item in box:
if item.is_a_box():
pile.append(item)
elif item.is_a_key():
print "found the key!"

B MITE ISR ——eR BT A 2, X AITIE R DS AT

def look_for_key (box) :
for item in box:
if item.is_a_box():
look_for_key (item) P — U=
elif item.is_a_key():
print "found the key!"

XRITE VR A, (BAEFRE AR, 5 A A T 1850 FUR LR TR IT S M, Jf
BAPERE LR . SChr b, fEALEfROLT, MR APERER4r . BARE K Leigh Caldwell7E
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Stack Overflow [ UiH—40i% . “WSE TG, FPRMEREvTRe s &, i a, &% nlhe
RGP, WPTEREEE - 2X R s,

TRZEEAME A T8I, B ML AR

3.2 HFHFBYAFYE

mFEARER A A S, RILRS XN REU R A 5 BEs, #Em S8
TCRRVERR . 4N, BIRIREGRE — MR T X AR A R %,

> 3...2...1

MM, ARATLAUT S IH B NS, W R

def countdown (i) :
print 1
countdown (1-1)

WRARIZAT LR AR, R A B — N XA pRAGa A TR B 58 B T

> 3. o1 00120

(Eltﬂiﬂzli{?ﬂ:ﬁﬁ A% Cl+C., )

5 6 T PR AR, MRS ST . IEEk, A48 RCRA mar s, AL
%M (base case ) Frif )2 54+ (recursive case) o BIHAMAFERIIERBURAH O, kL 44
TR EEAFRAAC, M s ICRIEH

FRATRLE B count down S INFELE 554

def countdown (i) :

FBRTEIR

print i
LE om0 < ekt
return
else: oo BIARHE

countdown (1-1)

WA, XA R R BUNAIRERZ AT, TR PR,

(D 2 Whttp://stackoverflow.com/a/72694/139117.,
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33 A& 33

1) & M- 148 R countdown

f

T &2 4k
3 RAEN ’

3.3 &

AT G —A B G R A A% (call stack ) . T
AT i AR AR T2, ol FH 358 U s Db 2 B A I 2 o

RBLIR LB AMGERE , I MBI T — R s ——— &

%,
AP ZRAHC A MEERNS, B — M IpFI0E . R I
WA INENZE PAEATHTT, b AT MBRAEAT— i, — S AR 2
LIXCE PECVNILED)E By gL iV di TS EEDIS Ralin B i SN o1

N
\\/ R ‘ i
He ETRIRAS, JPR RS o PRI SRR TG B HAA IR R . RN

(HfA ) Fsg s BRI 20,

=

S 7> ek
B X & e H AR kR @
Fdo s F R TR

N R U A R IO

\tgfﬁgPy 2;?0

-é /”ooJ« %
BRF Tk B e b F N
Fr iR %, hEELR RN ie s b5 - F
& Fede 0, H B~
&AL

XREAREHIPR Ao AR — TR R ER S, WA A — B e e,

A ERE
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3.3.1 R

THAALLE N T FR 3 A AR AR . AT PRB B TR AR . T2 —1
ATEPL 1Y) BRI
def greet (name) :
print "hello, " + name + "!"
greet?2 (name)
print "getting ready to say bye..."
bye ()

DA BRI, PR 53 AN~ R X B R AU AT

def greet2 (name) :
print "how are you, " + name + "?"
def bye():
print "ok bye!"

RS 2 P R R A R A D

W B
FEPython¥, print-z—/AN&4k, 128 FRAEE, X ZEEECRARH, REXAE
EHATT

BRI flgreet ("maggie"), THEMLE e A% REOR il —Be A7 .

—

l

AR X LN A, A name i B Mnaggie, X ELAGERINAAH
v

GREET |
NAME: | MAGGIE

B SR VE FH BR BT, THREAHLEMG X AR R xﬁlﬂﬁﬁb’ﬁﬁﬁﬁﬂ?ﬁ S AR N AT Tk,
{R$TEhello, maggie!, FHgreet2 ("maggie")  [FE, AN A IX A pRECIHFH 53 Bl—

BRNAT

www.1024ebook.com



http://www.1024ebook.com

33 A& 35

)

B A ko AR R

\_) GREET 2
AME: | MAGGIE |

GREET
[NAME: TMAGwIE |

THREALE ] — MR IR I LE N AE e, FErp s A AR AL T8 — N N Ae B BTl ARITED

how are you, maggie?, 5’*)%”\@@[1%”%@@@ Jﬂﬁlﬁ, *»%TJT‘IE@W??E%%J&’?%H% _
GRe
N‘“G: ETZ
GG
| GRrReeT
INAME: | MAGGIE

BAE BRI A N AU i greet Y, XM ERIR B3] T B fllgreet o AR i Elgreet 2
W, eiigreet A#ATT —3F 50 XEATR—NEEME: AR Z —A 240, ST 28F17
FA T RZARRE . LRI 2R EREENAET . PUT5E R  greet2)i, RIMIE]pREL
greet, JFMNEFFRIHIT FIRHEE T THUT: B THgetting ready to say bye.., FHRH
l%&%(byeo

Bre

GREEeT
NAME: | MAgeE

TERRTHAN AN 1 e oy e B INAFER . SRS, 1RATENok bye!

%Bc /|__Bve

GREEeT

NAMG: | MALGIE

s FEIXA R EGR ]
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BAEAR IS T pifligreet. HTBEAMMISENEM, R R greetiRIT . XA T
FAHZ A RB A, WA AR

%3

3.1 MME T AR, VRATHATIRLL(E 7

\ NAME ¢ e
GReeET o
NAME: | mAGGIe |

N HEPRA A I sRE T A

3.3.2 BAFAK
PR

I R IR AR SEEFSIHRE factorial MR, factorial (5)BES!, H
EXWTR: 51=5*4*3*2+1, A, factorial (3) N3 *2+* 1, FHEEHETRMEITRE
def fact(x):
if x == 1:
return 1

else:
return x * fact(x-1)

MR AT fact (3) PR IMGR AT LAY o ST, BT RERS H T Y AT
N S

) 7 A4,
t(3 % — ki Afact
fa~c_() XI5 253

[ ;ACT
if X== 3

clss
""" T (&=
AR return x % fact x-1) az
3
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37

WAL T factiy % FacT . Rr@dbsdAR
ZRAAE, xb2 if x=-1: : x1 2 1" asumiinn

Lso. A ekl A A
eLse: FACT & & Fx, ALEEEE

X I 3 gz

[ x |1 XN surnnd #isn

FACT 13 Al R X EE . R
o

retorn xk fact&-1) 12 -

if x==1: ENER

T BAARF R B —

Vi sk akdhkk
Wbk 2 sk fact R AL/ ) 2

bR A, ALEH %
— iR R 4 g \gl | FAC
%

FACT
ESEn B

iéjf,ﬁ,m ﬂd F"C
P A TR 7 :
el tetoen % % fact &x-D Fact — w2

XM_/‘ [x 13|

return X % fad &) “n « 18 F6
xH3 / 7\

EeSdo0F
VAR
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ERE, B fact A A C xR 75— R A BEVI R 75— D<A

BRI P T A €, AE AR BT UR B, AT PR SRR )7 . I Ry
TRk

AELETWAE

X AT EERY, VRBIE— ARG THE, RGBS A ML & T 2 AR

ETAEER
W dF

(BB IA T ERT, B &1,
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33 A& 39

BRARBEA G THE, RSB 2 MIE B AT WP & 7l BEAT R WY R I — T

s tate b5 A BT FRE
T &FR4C

-
=
=l D | -
et b5 D
il A Y 5 Y (S Rl N1 = S
f e o o5
N
BoxD /— |
|
Box B8 — l\
|
pox A' [Cl|;

JEOR “ @ T HET ARREAE TRRAP ) X R S R SE U e T, 31 R B0 PR AL 5 i R A
EERE T MR, POMRTET A BRER & T HE—— R IR T .
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AR BARAR DT, (HRRZA UM AT A R T RE i R BN A . B4 RO
FHFREE S F—EMINAE, WERERAR R, R E TN T R s BOA A5 B 7RI &L
&, RA PR

Q FH S S, FemifiIEEe .

Q i R#EE, FRE— RPN, NERBRBHEERIN. 550, IHE A RS S

SRR

23

3.2 (RBRMS T —dH R, EA/NSSEEBRSEE T sl IEWRERIR, XHT
BERPREOART, THRALARR A AR rh N A o SV R BESE B T s AT, Ry
B AT AR 7

3.4 NG

Q IR R A C e

Q N1 I pRECHR AT P25 SRR R RIB IR 45 4F
Q HA PR TEARG

Q FrA RO IR HE AR TR

Q PR ATREAR I, 2Ok S IR AT
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R T b X AR 3] b 5 — il R 6 8BRS T ik
Q 3 ik p——— A NI HE S Sk Bk B8 R 5 8 260 R

HI—FIRANG TiBH, AR SR 2= 203 B ek e 8, AT R ™ 2
(divide and conquer, D&C ) ———F= 44 B3 I X (R BUAR DL 2

AR ATIE L o Heff o —Fh ) 8 Bk B T A AT PR, D& CHEHE T ik )i
B, &S AR AR TR, mXEET S, IRAHRFICHR, mEA R G
Z fefi g

HEARTERE, RG22 — D HEWD&CH L ——PHE Y o Pty & —MHE Pk,
JE 2 B AR HE P IR 2, SR PUAEA I Y B

41 SMAZ

D&CIAIR LK T ER, Tl = ki, B\,
N B—AEHIWBIRE; KRG, NE— MR, CAIRATE,
{HRTREE 25 50 B s e, TR A HE Y ——— Pl FHD&C
RHE B

BaIRER £, H—/N N+,
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163¢rw

Ly Nva %
., Yey\22 2 ) . Vit ,
I\ “1“"“/:"' Vil "\.'l'x"', 4
'\ 25 ‘ Tl 7
;I\’;\‘:I““‘hl","‘\‘ ,l."""\;"-'.-"-‘ul\ll’,
/) 1pp 200 e AR R 2y
':‘I‘(“'l..‘l" .-\l:.'.,." ;,.,.’I)',,“"I.,' 64¢ "
/”Il"l."\{l“’ ) ) )"\,'“‘,') """
ot s PR X AL B L
l“t/l/l',\’,l"-l\".’;“‘n"\‘”"
4 L] N , )
;/'/,\/",I,', et ’\'."'“‘u‘ "‘l!‘n\-."’;’
") i 2% i :
Y {'/‘ b e EO TR ;.5:‘1
A AL TS T T RN I T Y AT NS AT
L2 N R R R )‘n_,\ H-"\‘,‘. b
e Vi " ‘I' DA N Y AR ]
»

PRELRE X Bt 4 53t 73 T B, HLOp B SRR AT RER . AR, IR ME AR & 20K
—

—
-

: ¢
1

b iE K k4 7

kA AR
A S

DR — Bt B Sy oy O, T BRI BT BUE ORI WE 2 f HID&CHME | D&CHA A
SRRl D &CHift phe [ AR A i R 45 P AP 3R

(1) T LR A, X Fh SRS AT RERT 5

(2) AWPFs Ui (SO DR/ IR ), ELRAT S B T

TR HID&CHE H HITAR U A AT 58 o ATARBERE AR AT HAT 22 g2

B, I AR ERREIUE, — AR IR — AR AR

SFm
25m

.3/'-,"|.

Sat 25m
nip o 25m =

NN

MR —hK25 m, 7H5—HKS50 m, BTSRRI EIN 25 mx 25 m, #52, oL
X H b4 B X RE ) B

PR B BT &0, X IFED&CH AR Z M, HIED&CHIE X, FH VT E FAH#S /0
4 /NSRRI, far 28 /NI IR RS AR 7 FRATT i o4k e i b v N il i RO B

www.1024ebook.com



http://www.1024ebook.com

4.1 HpwmiEZ 43

R 3 BTHIL

V'Y \

L

\——Y—\J
é‘}(}‘m 64Pm 4‘@¢m

ARAT LIS HA] H P1~640 m x 640 mitg B, [RINF A2 T —/ Nty . BRAE SR h %) . fo]
ANKEART AR/ NP A AR TR] ) S5 Wg 2

64 m

64Bm

BT hEER] i b

TR0 T H R ST 1680 m x 640 m, T FLAEEE R A0 - /N, 47640 m x 400 m, i
F T X e d b oK T e, LR IE R TR R Ty e, W E 2, IR 2] %143 1680 m x 640 m

MR, AR T 320 K5r640 m x 400 mf M [l

EXNLEEHE
WS EA TR R R R, LAER TERRGRRT IR, RREAE—
ERIFEEM, LR RIS XA ERIFEM, 2 das R, ZIERX— 8, FROERA LK,
FAF P REZAM, BAR R RRFAEXAGLE L EHG, R IRERAGELFHRRA,
T BRIV AT Sk T T F IR A # 3u 2 T XA Hk , W 3k https://www.khanacademy.org/

computing/computer-science/ryptography/modarithmetic/a/the-euclidean-algorithm,

T R . X T640 m x 400 mit-Li, T M rfl e ba4gm
j(ﬁij%%ﬂOOm x 400 m,
oK Ay F—Be B /NG £, HRF 4400 m x 240 m., }‘“ﬁ%
—
4B Bw
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PRTT IR A b R B R R, AR — B/ i, ERSE 240 m o x 160 m.
E (o
dgl - 13
~N N AN
N

HToR, kbt Rl BT, R B L

}%¢M Y
} 16Bm A }80m
—
—— 160 ™
16pm oy

AR Ry RIS, 160280 R AT, KX B LA A R, A
A AR L !

7y

N ’
- DA}MS"‘E
- e~

/8¢n 3P

7 )

~

P, X FRAIRIAR A i, &R AT H80 mx 80 m,

80m
A

}30m
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XL — FD&CH) T AR .

(1) F H TR BRI 2R 25 A5

(2) B2 WfaT 28 /N R RS, (AT & B 4
D&CHAE T FI T pe [ B R, i —Fp o U U . FRATTRRE — M T

% — R

[2]4T6
PR EER X AN, JFR ISR, R MEE 5 58 U FME 55
def sum(arr):

total = 0
for x in arr:

total += x
return total

print sum([1, 2, 3, 4])
(BT fufE FH 328 U5 pR SR S8 X R AT 55 W7

F—5: MBI RETRABA 2R 7 AN, FHEETE N, AR
AR FACR I AL E LR, HRBIRAER RS .

[ ] ¢ T s idk= &AvhHO

S XS @ 1 2ae—4rk= &dv b7

X AR SR
1B
A4

5B 20 : BRUCHB UR A AR AL 2T 8 2 B S — 20 T e/ N DR RIS R 7 T — R Ik

som(Z]8)) = 12

X5 N IR RRAS S5

2 + sum() < 2+1d =12

XA RRA ISR 12, B AT, ARBsunfEib BT, M52, X4
AN T 1AL A HLAR |
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PRET sum ) TAE R BHZEDLITF T X AL,

e EI) o o

&8, N FANEF o kT
ik @0

ks i, b — kT
W, b E

|

—

XA RIS TR I

Tttt
v
AEEFH —~— Sum() :,1,]% N
4:
\'2+Su\m(> 2+1% =12
I T
A+ sum(@]} 4+6 =1¢
i i J
e
Su‘f'\(@-\) '56'
SIRT, HIHIE S TIRE.
&7, 47
&L 4
5] L ey
3% 0E o AR IR A AR D -3 i
F LR L
i Sum() : 1. 2 -
[} Y
D4 surn() 2+19 =12

J ?
4+sum<[§j) 4+6 =19
J

ER J

. som([8)) 15 6.
&/ o i) )
ES NS
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42 Bk HEAF 47

s i
Y B A B LA R AT, KR SR R A A TR R OES— AT E . A RBER,
ViRm0

R mE—E

RTREAR, BRARAL VAR T 240 TRAE S, AATEBA% R #0205 K7 A A LN A
1R3EBA & T ik doHaskell 5 24 X %4215 2 R A VE2R, B AR R 4048 R 1802 R 2 B XA 69 R4k,
Jo R AR VIR RN IR, DX pRETZIRRE LS . Hlde, 42 AHaskelldt, 4R
XM 2% B B sum,

sum [] =0 B P %gﬁ%ﬁt
sum (x:Xs) = X + (sum xs) e B

EE, XRERRA BRGANE L FeRREMHEFE-ANENL, Foid 25t
BATH AR, T VAME A Haskelli 5 & 691 €35 4) R % B XA F 3,

sum arr = if arr == []
then 0
else (head arr) + (sum (tail arr))

A2 AT — MR AR B 5 5 22 %, Haskell K 248 A T 82, Bb R T &F0 12 £ )2 6945
o, e R ERBESAET —119E T, TIAFF L — T Haskell,

%3

4.1 TR HATIR sumpRE A

4.2 5 — NI RECR TS RS TR

4.3 IR ERERAEE

4.4 HICAFHE IR S ARG R R TTAZ 5. IRk
ot o A R TR ISR A M R I AR

4.2 RIRHEF

P e R — P AR AL, PRS2 . flin, CIl S hniEE P ) B fasore
LB R PR o PO R T D&C,
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48 F 4% RFAR

TR A PR HE PP X R B T HE R o XTHEFP R UL, R B A %L
AU AREIR? IBICTFRT—T Y 48R 7 BURRAA T ZHER A5 .

[ ] < T

A b
ﬁ?ﬂm zﬁ!<-£@@f¢&%%&m

PRI, RS B s s — oo R EXFMEL T
JREIR [BIEH —ARA A FHHET
def quicksort (array) :

if len(array) < 2:
return array

Hif

FAPRBE R L RAEA . XS ICR B T WRE S

F\| « £EB-rrkLER
$ohrikr bR

IS RO & X
1% %

AL =ASTCR AR

33 (15 |18

BT, VREMAD&C, PIMFRZOR B i, BN L. R
YRR, B, MBI IoR, XDICREAR L (pivot ),

IR A8 A e 3 T RS A o FRATT T IPRE AR 2 R 5 — LR VRS ME (L @
BTk, $oH AR A TTR DL SR RAYIT R

AP HE Y T

% XN
kF 3384k
rF33% 5k (*E:"iéﬁ)
1sT19] G [ ]
'y

PR RN
XPEFR A R (partitioning ) . BUEARA -

Q — AT /N TR R 2 750 5
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Q HuE(E;
Q —A~ A KSR B 8 T4 .
X HEPEAT T 40X, AR A TR IO o (B A0SR PN ), RN

HAHTHREAE R A S .
[1is] 6 [ ]

WERTRAURA P, ST LU T DX G IR — M P AR . 2o OB + S +
AT FEX L, BUR(10, 15]+ [33]+ 1, ZAAFAAL[10, 15, 33],

AP X TR THEFP R 7 X T & ISR AR (Zi 75 ) DRSS (R
THA), PHHE R RE Wl AT THER , BRI R SR X AR A TR, #E5IR4
HURETS 2 — A PRl

quicksort ([15, 10]) + [33] + quicksort([])
> [10, 15, 33] < - —NEEHE

AEREIIATCER IR, XA T BB LSRR ME(E

(18] 45> 33)

AT R — IO, MARRIE AN X SO AT HE Y o BRAE AR R dn e x4 75
“AICRMBAHBATHY T, 2RIT .

(1) PePERLIE(E

Q) BB AT /N T IREMEE R TR AR THEME(E AR
(3) XX AT B A TR R

AL TS TC R AR ?

32]18] 15[ 7]

BBt 33 TS

517 &> [ ]

ZEII T RS A TTR, MAREIE AT 6L 5 = AT R AR A T HER . 0 U i
FHPEHET .
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>

ri

50 % 4 Heik HE 5

e

m}"ﬂ@[J
[#F] <> 1

PR PR REAE X2 75 DU TR B EA T HE RS o AR BERE NS L35 DU TE R RO B T HE Y, it
REXT A5 AT R VBT HE Y o At ame? (RO T A —Mu & I TR A .

3]s ]2 ]1]4]

MRAEEFE R FEMELS, XX AT o XA Rl REDT A0 R

114 [3]2]1]4]
@L354
2[1] & [s]4]
Bl & B
L[if4] L]

TR, LT RA A F R R AE0~ 41N, TR £ 2800 T8 Qe i PR HE e e 60 75 0~ 4
NTER BB IATHT | Il AU PRI, ARAR AT ] 345 2 B PSR i I it
FrHEHET .

B, ARBEORE3 FVEIEMELE, Al XI5 2 AT B2 A T PRg R Y

qrot (GIZD &> gt (==
%
EREA <’1’> (als]
REENE

www.1024ebook.com



http://www.1024ebook.com

42 Bk HEAF 51

BRI, BENat, B2l— AR MRS ERMEE, XdnlfT,
qeort @Tz 1 4) & ot 0D
\’
LG <SL0]
\%
[112]3]4]s]

FAEMTCERAVEIRMEEAR AT AT, NI URBES A0 & A e R IR T Y . [REE, RBERS _
XL S TR A THER , AR

YRR

R A R KELAR T JALHIERR | JALERA R —FHER AT A KN T X, ©o@mF: AL
EMEAMEN, RARRA EMEG ARG RIL? Hlde, BIERBIERRBRIABFHR LS,
BRI de R RGEE AN SRR RS T AL, Bee 2, R &Rk
EFH AR L, shites| =AM A, Xk RPN EMN, mAKEHR XA, PREZS
EH—AHAE L, A, @idFRe—A84, R Fmms,

M FHeaR A, TR EMGIEE, ERXEMA T, RIEAIA RS TRAR LS —A
AEOHEER, BEANEHET, RiIEA R BRHEFFOE-ANMTEARKATH, 045
MAFWHHALFE R R EATOEAAATEORKAE R, S OS A AT HHELLEER,
ALK, B, &R TS, Beik HE B AT R R LR E A L X R ARAN TS T A
1Be A, F5D&CHRZEEA .,
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PSS R DA

def quicksort (array) :
if len(array) < 2:

return array <o CBEEH: AZRREE—IMRENBER “BF 1
else:
inOt = array[O] ™ SR——— ﬁua%ﬁ: EEﬁﬁ'ﬁlJ\{F%}E{EE’\]
less = [i for i in array[1l:] if i <= pivot] < TEERN T YA
greater = [1 for 1 in array[l:] 1f 1 > pivot] = e E_Elﬁﬁﬁj(:]:g%ﬁﬁﬂ’\]
TCRBARRKIFEHA

return quicksort(less) + [pivot] + quicksort (greater)

print gquicksort ([10, 5, 2, 31)

4.3 BIKK ORI E

P HE P I Z AL T, HOE O Tk PR A FVEE . 7ET RSPl HEF st rist el i, &
TR E B Bk WL ROZB T T

& ~hEE qEEX ik He A A HH A Gl Bk
ke OG”Q 0w, 0ty , ow __Owh XEMEERET
16 8.3 i 14 334 104 474 ﬁwgﬁmwﬁw
: BB B
b 1p # 664 ; .
199 p v ¥ 166y 29x16%
1969 1 196 5 W s 23w 1 2l

IR AN E T AT 100 TR R o IXSERE AR, X RS E AT
FUR AL EARR X SEIE AT ) A 22 5045 RBOAR . S2PR b, RN T BRI A 1R 10K

N

—

XTI TRIE], ARBIEHH T E L REFFE2ENAEEHEY, izt e
ROy, HEARHE.
B —Fh 2 Ma 5t 35 (merge sort) [WHEFFHE L, HizfTHHEIAOM log n), HCIEEEHEFH
B2 PulHEE BB BT, RSN, Hasfrita A om?).
e S —FRE ) (ARG . TEFBR T, POEHEF 2T R O(n log n) R
AIRESA W BEm]
O X B8 5o H SURN - 3 oL A e
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Q AP HE AR BE L T Bs 1 TR A O(n log n), TG IF-HEF 124 TR LB J2 O(n log n)
FIAEIG I HER 7 BT R ?

431 HEEEFHHFFRIRARF
BT T TS REFT Ve b G 3 19 T A R

def print_items(list):
for item in list:
print item

XA PRBE P15 AR OCR IR TR R . B UBAFIR —IK, HitiatTit ey
O(n)o BAEMRBERIS XA PREGHATE N, (EHAEFTENR LR ATAARIR 10 Bh .

from time import sleep
def print_items2(list):
for item in list:
sleep (1)
print item

EAESTEN N ICR AR5 IR0 BRI P pRECRITEN— LS SR A3

2[4]¢]3 9]
¢

Fviht,items . 24623 13?5
Prir\t-items2-' <> 2 <h%> 4 <pms> 6 <hm> R <hm> 10

KPS BB (AT Fe Ik, PR IRE A RIS 5 O(n). 1k
I BRI B T Mg Tk Hprint_itensBHEZE, AR EEA Cx*h
AERUATEE R AR BB P, AT ROFmusdennt, wm maw T
A BB AT, {H92BF Forint i temsHIHBFENL, fEROFERILOM) 1 ME
o, SRR L S REY

BB R, BN, B, print_ icemsPTR RN AT AL 104 *
n, Mprint_items2TisBYETER1% * n,

SR XA P WU BRI OB AT IR R, SRh el T B s
AN AT S . (A PN T B AT N I

IIQS%%* N 143’ % Loa n
HEER A
PRATREIA R, fRIEAAT AR o 10228, T /a3 i w0 1RD, IR A7 By e fd i o 3
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5L, IIEBORIRELEAL 40/ R P R P AR, Frasat e .
463 £

I

EZ 2 1Qzs X 40

—vxx | 1o % 32 25

IEARERIR, “ A RpE e IS 2, HRRABA T AR,

EAT I, e BN T BEARKR, A PRIBAT R AN 5 I A POR LA It . Pus A $R A0 H i 1L
GIFEHDN, AR ENTHE TR O(n log n), DREEA TR AYH LR B, SEPR E, Pk
FRAGHE RS, PUONARRS T8 E RS o0, El PO ] Rtk 2R 2.

BERFURATRESSR], (TR I B0, T mRg s ol ve?

432 FHERFMZFEEFR

PRIEHEF 1 E i A T VR R AR BV SRR S — LR IR R ME (R, H2iAb
BRI R i T OO A AR A AR AR, I EARIR 28O A TR

GBIl [7 1)
[ IS ELIERETE
L~ [ ]@
[J\L@
(16
(f@
(105

R, BUUFBA PO, Mk, Hp— A TRAUm%os=, XREOkARF K. 3
TEARBEAR SR R B AT R VR R, TEX RSO0, AT .
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43 FiEK O Rk 55

112]13l4|5|6|#]8
5] 4> 5 TR e

H6&E Sl

[ 1 E

PR Z ) PUSIRERICHAS B O, T AT 2R A 25 0 o ARt 215
TR, PR 2,

BRGNS RS RO, SR AR B R B R Ol . TERETEOL T, KOy
O(n), MTEHAEFIL T, HKHNO(log n).

AR BE BT —Z . R — D IeR ISR, IR HA AT R R 2P AT
X B PR AR AR, BRI ] O(n) . TEVA FIRR ISR — 2, W R8T R,
B5br L, AR R EZH O M IT R .

wore | OEDBEERTR)
S DO EREEEEE
(1% BRI
LJZ@
[J\L®
[JJ<S>
[f@

y
[ 1]
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RIME USRI 75 R o e, Bk dele sy e om e R .

gfrfwzs,afr{ 1234567_8_‘

an’r 4%k

sk { [z[3] 4> [5]e]7]2)

s | [ -@[:\ IEIn
J

gr3al

P, SERCEEIZ T A TR A On) .

S5 GEBEEETE )

BB _ L o o m ms e e e e e
wwns [[2[3] 3] @s -..B »
o oo sttt T Lﬂbgm
e moE B
[t

TEXAREIR, EECHO(og n) (FHFARRIEDL, WA HO(og n) ), MitEZT 51
BRI O(n) o RN AL TR BRI E] M O(n) * O(log n) = O(n log n)o XS ERAEF M

TEEHEEL T, AomZ, WIIZAERBITIIE N OMm) * O(n) = O(n?).

AN 7 3k ARG, IS I S I . RER AR AR B L e — N B oo
FAE RIS, P HET A8 47 TR ek A O(n log n) . P HERF R A HEF 2 —,
ED&CHLTE

5]

MEFROFRIEERY, N &SRR EH s B KAt 2

4.5 FTEIEH R ICE IE.

4.6 BB P EAITRAERRRLL2,

4.7 BB PR MER L2,
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4.8 WA SR HE e, BIWEE M2, 3, 7, 8, 10], EHEEFIITE
HRFLI2, FRESRENICEAIRLS, RITEBEICRARTR LT, LIS,

4.4 N
O D&CHE A, [ FHD&CAERF KT, FELL AR T e B s & —14ot
ESINEVEEIN

Q SCHLPREHEE I, TERENL P TIVE R IR o PRBHER - HI2 4 TR O(n log n) .

Q ROF/RIE PR F A MRFCTE R, AP HER L& IFHEF A I R BT

Q HER TR AR AR, W LP IO R, PUONFIRIRK, O(log m)EEE LEO(n)
USEES
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el

Q FIBINEA—RARAGEARBIBEMNZ — BIVERAR Z, AFENBE T LG A&,
Q %23 E 6 NIRPLE] . I, PR el S T AR B AR R e T AT R AL

TRARTE—Z LG LHE . AR RERVGRT, RIS — AT
WA o WERAF ISR R RETHES 0, RAT e A R E R
(apple ) HIUTA& NI BEAF—17, X EARK W] . BERHRAE AR5 13
AR, TFENEE—1T, BICHXTFEZRKEEE? Om).
RARF BN BT R FHES Y, AT o A SRR S SR A A
XFFLEBI R, S~O(log n)o

EGGS...2.4°% PEAR .. 29 ¢
MILK....199% £GGS..2.49%
PEAR.... A ¢ MILK ... 1.99%
& % %) % A7) A
O(Logr) O
s
4 b,
o &
A W
H A T am
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i ZARBIRAVE, BT O(m)FO(log n)Z A KIEZ 5! RBIREMEEEH 1017, (1
] BAAT AR AN o A R TR AU DR R

55 ¥
# b kE Ow | O Log )
169 10 1y « f@iﬁ?ﬁgﬁ
1009 1.66 4 14 ﬁdﬁ'ﬁs%#@&
log,1000= 104
100909 16.6 4 2 BT
log,10000= 14#7

PRAGE, A AR P (BGR R, AR T R A s R P EARR o a1, W
AT HINEIEA P TEAARMARIS, IRERREEGE RN 1< BREMT E— A REEICE
PR OTAR R BT, IXARIRE A A4 1 (it RE 5 B A 5

= _—

ANEREA 20, XA (BRI 2 7 A Maggie ) AR B S B9 AA% BT R O(1),
HREE L AR R

AR =5 ER MAGGIE

#1181 O |Ologd | OO
/ prem—— S
1pp | 19v | 17 =
1¢¢¢ 1.6 % 1“‘9’ i
i;;zﬁr_ 1665 | 24 aw

FIERDTH T Wl AR i 51987
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THRAEIREARAERER . BTN T M EIEZH . B AaER (CHSssfAtk, (HR
JERRE T 4R ), VR AT FHA R SE B SRR i A B AT

(scrcfs, 2.4“‘)1(M11.K,’1.4‘ﬂ (PEAR, o.?ﬂ)J

XA ICR AL ST TN A B h 2 AR o AR X R R o 24 HE Y, i) il
M= A ARAE L P AR R A o XA RIS OIS LR Olog n)o SRTIT, ARA BLATHR AT bl
MG BRI O(1),  RIMARA B A PR 3 (5 Maggiel A, 3281 MR FH a2z b

51 HHIERH
MO BRHUR SRR B, BIGIR IR T A B, AR — T

“NamasTE” > +
2 Hou\’3> 4
¢ HELLO”—)> 2

t He 7] b Ak
R ARTERFGR R, FRATUE, TR P AN 280" . VR BEIA )
BRI 1 B BT 2, (E LSRR R B A i — SRR
Q B —E . B, BRE Aapplef 15 28| A024, 845K Aapplef), 152AJ4R

WA N4, WERARXEE, B Z AL
Q B NLREANR] ) A BISR BN R] BRC o an, InSR—N 00 eR RO i AR AT 2 A RIR T
EMAIEL IR PR SRR TR OO, AN R AR 2N R R

RO pRACR A AW By, XA TR E? VR ERITIE AR “Maggie” !
ik, BRI R

g1 2 3 4
PRIGAEIXA B AP R i B o TR SR A I A BN b . ik, #apple
A A SE 2581 PR
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“APPLE —> 2

B R 1 3, DA TR SR B IS A BB R R 5 134

At c
$

(T T Ps] |

21 2 3 4
TEAD (milk) B AERERIECE . M, WmilkdE 5 SR B

“MmILK” > ) ﬂ

B9 R R0, DIFRAT PR A= WA A E R 7 104

M\\-K Afﬂ‘é
AW ¢
149 0.67

$ L 2 3 4

AW E R XA R, BRI B S

hfﬁ 04 ]2.49(0.6% 1_4q'

BB ZMIE#SAL (avocado ) MMM . VRICTFFERRAL &4k, H A KravocadofF kA
SEHEIS PR

EREIRRE A S TE R D144k . RIK, ARTEIRLARE T,
AVoCADO = 1A

[y

-

li.‘m 033 |244|0.67 1@ -

7 ' \
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B9 pRACHER S T A OAFAR 0L B, DRARAS AN TSR ) Z BT LLRERE R, BRI AT .

Q 9 sR B RE R A AL BIARTRI A 2R 5 . BRI AR Aavocado, 1531 A #R & [A]—4
. B, URATE el e ki e B s NS A A a7, e LR &k
W e SR N AR AR AE AT 2 -7 S

Q #H3 eRECK A A A B BIANEI RS ] . avocadolt 5 F R 514, milkWLit 2 RK5(0, &
PR A A BB PR TR, L VRBEAS R LA AS A7 15X L

O B REGERA A 2K, HIRFARPRT . REAHE TSN ITR, B RS
R JERLR 51100,

WIAPREATIE T—A> “Maggie” | YRGS G (T H sREFIEZL QI T —F bk #5] & (hash
table ) FYRLHEZEH o BISIFIEARAZ T (2 —Fh 0 S B ME A ARG 2 o KU RN AR B Lk
SYREINAY, (HEGIRERE 2, B ES R BRI E LR LA

TEPRRE 2~ IS B M b, B R AT RE R A I, RO S T | S | 5 LR
KPR . BRI EAR ) B ICAF2 8 0 TR MR R AT HE S 7 ] ASE BRI e
MOCE, MTHE R DR RS, DI ARBO TR 1 5 2 — R bk

IRATREMRA AT 2 [ © ESLBIR, AE—IUF il S AR AL TR Pythond LY
HONRSTBN F 3, PRl s cooR BRI R .

>>> book = dict ()

| —=
—Ierg iy
A F
BB Fbook )T, FEILH AR IN—LER i A o
>>> book["apple"] = 0.67 < —ERKIMNIEIOTES
>>> book["milk"] = 1.49 < HAMBIN AR 91,495
>>> book["avocado"] = 1.49

>>> print book
{'avocado': 1.49, ‘'apple': 0.67, 'milk': 1.49}

FER TR A DRA M ESRL HA% o

>>> print book["avocado"]

B B E AL AERTTE A EIS SRbook 1, BENRTALAS , (HOURTA O . B2k
WS I L

TE R —TH, VRER 2 —LE i AR
%3
XFFRIMERRA , BONFLIUR [ FEE R, X — G AR WRAE AR, wleikik
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FPRTERN L P BB TER |
TR TETLE S pR RO — 2

51 f(x) = 1 < ERBIAEMNA, EEE1
52 f(x) = rand() = CEORERIR B —MHEHLEL
53 f(x) = next_empty slot() = CREESIRRT—1

=EMERSI
54 f(x) = len(x) = BF A RIKERERS

52 RMBZEH
WHNERET 12, AL R 05,

521 WeSIRATERK
FHLER N E T R GG, LA 4 E5 A X (21

BADE MAMA —> 58\ €@ 1928
ALEX MANNING —> 434 234 4638
S ANE MARIN —> 415 567 3574
B AR B AL RE () L T8, K {44 Wi B B B T S0, 1%
LG A R N T RE
Q WHNEER N SIS
Q JE AR JCRRE IS S5,
ARF S A MBI IR LE 78 FiRE T, ARG FIE B,

Q At
a Ak,

Bl IEHARE A S . B, i Egl%k,
>>> phone_book = dict ()

I SE—%], Pythondft T —F G LR IS R A PRAE Ty SX——f I — X RAH 5

>>> phone_book = {} < Hohone book = dict ()EFH
T TR FL TGS R I — 2RI R R LTS

>>> phone_book["jenny"] = 8675309

>>> phone_book["emergency"] = 911
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LR T IR, R /RE A e Jenny (LIRS, itk KR I ELS R AL AR R 5
>>> print phone_book["jenny"]
8675309 = e Jenny B IESHS

& R TN
i b i b

AR ERAR T B T, VRBR ] e 2 B0 R L ARBENS SR MBI i O 2R
WO R T ROEEE A 4R . B, RTZEV RS http://adit.ioiX FE ) Rk, THEALZ0
Fraditio¥L e TP .

ADIT.10 —> |73.255.243.55
TEASVRUT TR W3y, L R kAR 20 45 A TP ik

GOOGLE.COM => F4,125,234.133
FACEBOOK.COM=» |#3.252 .12, 6
ScriBD.Com —> 23.235,4F |5

O A AL WA EUIPHUAL T 59 B3 5 BT O 208 | 3503 T B DNS A
(DNS resolution ) , WFF AR LR itz

522 PFHLEEE

B R A s B — R . AR, B AR RER 5%, RNkt B A 1
SEUE? A NRBEERS, AR bR 24, IS CREEE 4 T O

WERAFAEA A, WU D ABLGE S T, IRl 1TAN 700, iR i 244 A
& rp, IR BUERBCAIRZ JOREB0E 15, NI AR,
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BRI NRBEEEE, AREA X AR 2 B, AR SE R R B 52 (0 — R 4F g
%, IRHURAE IR

ik, BRI MHOIR, HTICREBEENA.

>>> voted = {}
A7 JRALUN Ko BRIt _
>>> value = voted.get ("tom")

WA “tom” fEHIIES, MflgetBHRIIE; FHNRFINone, RATHEFTIXA bR EkS A A4
SN 5!

& AAAE

Tk %
BRI

B2

Y B AL 2 e
B9 bk
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AR
voted = {}

def check_voter (name) :
if voted.get (name) :
print "kick them out!"

else:
voted[name] = True
print "let them vote!"
FAPRME LK

>>> check_voter ("tom")
let them vote!
>>> check_voter ("mike")
let them vote!
>>> check_voter ("mike")
kick them out!

BRI ETom, FIRCIBFTEllet them vote!, EEMikeRIHEE, FTEIH R let
them vote!, #RJ/F, Mike XOR#EE, FTRITEIRGHIEkick them out!,

BT, RIS DRI AAEAESI R D, XA R 2R AR g, oV E
AN IR BT 4R AR 3 . (P LR AT TP AE TSI, TS 3 EAR REAS At i
KBEEPNRB B B EORGA R R EHE, HEARR T

523 BEFIRMAIEES

KBTI —DIHERG]: GeAr . WERVRAER G AR, PTREWT S i
TG — RN RIS o T TR S A 2 P A B se R iy ) 1Y

Wifacebook.com,
(1) ¥R Facebook B IR 55 %5 & Hhid K
(2) MR35 ARAMEE b B] A pl—A X 0T R H A IR 2R

(3) RFAF— R IT

& Hg % HZ |
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4N, Facebookl 45 #% i BEAE LR VRN A W A i 80, LAMBE R s X SefF B, X752 LD
BhEgRal. VRSP PR, TTRRIERGE X JLRMERIR A, i2E 1 AT BB W Facebook /B AX A8 | Ji—TF
I, FacebookMJ k45 a2 AL A T P EEHEIRSS , B AR LEME BRESR A S 2 T .
RS UF A P, Facebook B NR S5 #5735 L AFARSS Jib TAE . A BeA IvikilFacebook IR 55 #%
/DS T AR, M4 i Facebook ) ik 437 1] 33 B W 2

BOEARA NMEL, BIRBSER T AR R BRI, KRB ek a7 HEkWe? K2
We? FRRIRABIIEGooglet ¥ 2, PRI 8. X TR Z LA, BUE b2 R H Bk iRk 2
e, RMRELICA T H BRE HbBk238 9005 L, [RIIL AR0hH-2:Googled® 3, MRt nT A B 3245 il
IBREE L R GAEN) TAEREE: PO EdiefE, A HEITE

QIRPRER S T Facebook, VRAE BIMIFTA WAHE IR ERIT . ARER Vil facebook.com, H
IR 55 2R T 5 SEARIBOG IR AT AN A o (BRI A B 5%, B RIAK RS %0, B AE 2
(15 Sk DU AR AR TR] . Facebook® i & 2RAKFIAE RS . HIRTEHT, iHmIRE /R FE1L,” Y
Fit, EAERS LA T, MR R IRk, I ER L B RGP .

N - =] _
sin — =
/\ = -

]
j% BHBRE
N oo,
A ) A N o _
B .

/ )

4 BRGRZ |

Xt A, HAWTHAMES

Q P BE R E RN BT, SHEURICAE T AR S H3kZ B IR B —4AE . FIRIME
IR, VRS T F Googled® 2%, 72l nl LA Fih & %

Q Facebook s Z A TAER /L,

DAL E—FhH FIRINE 2, T KB W A0l 2R AE, TR AT B WA i e HE 2 v )

Facebook MY ZEAEE T, iBZE/F-About 1 1H . ContactTiTA . Terms and Conditions T [ 25 K55
HAR U . R, BT Z0K 0L A UR LI S 31 0T i 5
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Facebook.comfabost —> AboutE @ i ik
focebook.com —> 2% &k
MR iR Facebook i T THIAY , BB Joki A fia & b2 B A7 1% I if .

+# &Facebook
b — P URL

FlMRL % % .
I A F?

£ &
A A A bRy F ST
FRRRTS AT .
cache = {}
def get_page(url):
if cache.get (url):
return cachel[url] = Bt 14 =1 o2y c3: o E< i
else:
data = get_data_from_server (url)
cachelurl] = data <  ERBEREEHEST

return data

BCHURLATEGAF I, ARA TEIR S S Ab B, TR B iU B AR R e, R

[BIE ., JXkE, YA ANIERIZURLI, REEAT LA B AR G A T B0, AL AR 55 #e it
FTAbBETY S

5.2.4 NG

XHLES—T, BOIREESHIT

O BEUBATC R ;

Q Py ;

Q AP AR, LIRS e i A R AR e AT
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5.3 3z

BTG, REEOEF AR TRGIRSH, IRARENATSC e ] AT, FatA
Pt Z IS HEIRI AR, EORRIRTT 2 TEMERE | T BN RAOTERE, A1 el 2
A ohge s ARITHE —0RE 200 41 P ML RE o

e, BHTDEERTE . RZATEVRRAYIE , T RR SRR A R A B BB A
DAL

Cpiek”’

I3 "\’
APPLE 5> .
“AVoCADO"/

E S UNF 3 I

SeBr b, JLPAN T RESR TS H XA AT R FA IR — A s B RBHRA — 8,
BAT26MIE

EENENEEENIRNRENRNEN NN

o 1L 2 3 4 s 11 12 13 14 15 (6 17 18 19 20 21 z2 23 24 25

TR T S eRBSCIE R TR ER, B BRI o IO B2 O (08

34y
iﬁ; kb A4
sl DRY Py
j Cht ki Syl BlEY
l NE TS AAlEe N

[TITTT I T IT I TITIT L]

O L 2 3 4 5 @& # 3 9 10 11 12 13 14 15 (6 17 18 19 20 21 z2 23 24 25

PRATRECL 28 T IR ARAREFF SR I AR B R P , B VRIS — ML

0.67
aepres T

TR, RERF MR RIB RS, D BAIRIZS A .
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[0.67] 039

APPLES _»

. BANANAS

—UIIA ! (A BAEVRER BB A AR AR RIS T, M BCAR PRI SO S — M

|0.67L 0.39
APELES?
AYOCApDDS?

A BANANAS

Ak, XAMEECEAHE TR BT EREIR N+ R (collision) = 5P
AT ECHI AL EARIR] o BORA LS, ARURIE SR IS AP AR RO, R BRI
DU FHESER BN , 3B APREES AL MRS | oh I ARMERE , 02025k . AbBE 2R 477 3C
RZ, BETERRYINEMNT . AR 2 1R — MO, SR M B — R

(——

s APrLeS | 0,67 wocrpos| 1,49

Ny
bt 0

TEXAMGF 1, appleflavocadolt i 2] T [a] — AN B, AEX A B AFAE—MER . 767
FAHENMAEET, BEERRIRI, HETEA SR ANASET, R, (ROATTEFN
Rk R P Blapple, ARXMEERIRM, WEAARANT HEF R =0 ITR, B2, ik
PRTAER A0S RS A PR FREAFT SR R

A
B

2 TS = e ) s o ey

1ﬂ$ﬁ£%
Ji&%#ﬁ?

SRR BRSO ESN, B HON RS, MR — M B S — MRER AR 5,
EAHIR PRI CRAAERX MER Y, X5 —THARPUE T U R AR — R b — A
KE: BBIRAHEE RS

X H 2R AU P

Q #5) BB E Lo BT AYHU R BCRE T A B BRI S B) — A, I AR A TS D
FIO eRECRS B4 2] s WS B B SR AN TR
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71

Q ARSI RAAHABERARIC, WO RAYE R TR T . SR, do RAR R 894051 & 2R

¥, XEFERPASRK!

B pRAAR T2, PR R BR A SB g o R4, WA PEAF ARSI R R 7 OB AE T

— A4

54 ffgE

RFTF K RARBARAEAS GG TAR o AR T — LR REAS L AR
BRI TR, T 0 B A AR R .

FEFEIEOLT , BN RPU T FHERIER BRI I O(1) . O()#EFR
hE E R, PRLARGEEA Wt d e, EIEARERE D b, MR
NEBINRLZ K, Pt RIEsHaE. lan, RANER, @&pakm
BTN A) R ]

QW
&)
(REEX)

TP AR R, B i ) A X AR ] o

O(Lo%n)
o A 1)
(=4%%)

TEH F AT A6 9% s 6] DA I ]

ow

F i )
(A %)
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72 % 5% #Ik

—HKPL, BRI TIE? XERETIEHSIRE T — I ICRIEZ 10D ITR, WH R
BT I TR ERAR ] o SEBR L, AR ARG et Aot ] MBS R — A0 3R i s A s i gk
FER : AMEBHZR, WP IeR I iR AR AR . 7P O0, Bk
JEBRIARR .

TEEMETEOLT , WO LA BAERIZ TR O(n)
B R R FEER IL— T

ZEPEIR], X ECRIRME . FRATRAE

E P S FF
(4%  (%#
) wH) &k EAk

& | OW| 0w | OW| Ow

> 1OW| 0w |0 | XD

T —
OW | O 100\) O(DJ

TEFIIGOL T, BRI AR (GRIEERTIAEIE ) B SRR, i AN B
JESHER AR, NILEFREPIFERILR (HAERIEEOUT, ORI R E A s RS
P, TERTES RIS, BT RO 2O H 2, i, T B S hoe o TEERE S b o8, AT

Q BURAY BRI T

Q RAFRIES KA

W BEA
BT RO AT iRy, FHitk T RN A, 2RRARRE XK, RF
A e A 425 S, HPARAE THRINEAFI, RTERANEHI L, HREL®
BRI, F@EFIREARBRGHEL,

541 EEMRHATF

BRI BN TARE S 5
A e et 1A

1% % &4k
O e FAAURAT RS, R IRTE B F AR A il 5 A7 Bk ilan, FIREG £ m
HERTR2/5, Bl0.4,
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54 AR 73

SRR T A
$ "

Clal Tl ]

wiAFs 2%
T XA R S R o 2/ Wg 7
[ [20] ]
hEAT

URARRIE SN /3, TR T o SR T R AR B R A 200 B

TERUBLARZAE T A 10T R it AN, TS R A0 B 100 ML & o IR ATERRAEE LT
BRI A A SRR

B by e
¥

141061 5
Fdhih R e
e
XAEIN R AR 1 o AR ANEEN 3R RAA SO & Ve ? RN 2. AnTRELLE:
FhRETELERE A CIINLE, FOMEA R AIE | R PR T USRS i AR T T8
B —BEERTFIFA R, RFEEABSIRPIBIMALE, KPR ALK E (resizing) -
flan, B —AME T XA Y 1 E

41311

BEAF= 3/4

PR R E R KB Sl R e — DR AR R R K

POk, T AT R thashf A BT E AR A B X S H B E =,
[4] [a]3

ﬁ-iﬁffl%= 3/8
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74 HRS5F HIK

RXASHHGN RN T 093/8, HLIEORIRZ T BUEGIN T, At gy n] REvEdu ),
HEIRIPERE R . — DA ANE . — BRI TRT0.7, siBRIRNKE.

PRATRETEAS,, JARE RO FR A B B0 AR ZARAR IR IR] | AR TR, , IR BERITA AR,
BEARAS S A B SO RS (BP0, RIVE 5 A B B T A ], R0 A B 1)
i O(1),

542 RIFHVETIEHK
RLAF AT BRECE R P A S 28 20 00 A

|2| !64 1$(12

HEEER IS R B LME, SO hIE .

NN

FHAFERE PREGE ROV ? PRARAR O ——KE FRE ST IE . WK,
[T — F SHARREL ( ARPffa—3M T BB ). RalE e FVEES R

%3]

O R 25 R AT AR 1), IXAR T, BTG LU T BE R . B ke iYL

G| PRER LI TR T f A EB I 2 08 e i [e] — M

BEARA DU A BR A HR AR R

A RNEF A4, #HREL,

B. W A R K R RS

C. B FA RS — TR VRS, BRI Llaf] sk 97455 52 AR ML S 2 808 2 1) [a] — 47
B, LIS,

D. YA B — A EE: a=2, b=3, ¢c=5, d=7, e=11, &% WNTFAHENFE
F5E3, XAHG BRECE L AN AR R B R BRI, PR BA5 RBR AR R K A5
Filhn, WREEIRAKE 10, FAEH Hoag, MERIING+2+17)% 10=22% 10=2,
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5.5 & 75

TE R B R B, EIRBRAS O s T SEE 5004 7 RSB R A 10,
5.5 RS ARG S I E N EERE R RLIE G, R R A 2E4 W Esther . Ben., BobAl

Dan,
5.6  HUHM S EITPRABL, RS AL AAL AAATIAAAA,
57 BHBWEFRMS, HAb B2 05 Maus . Fun HomeF Watchmen.

55 &

RILFIRAANHT A S EBENER, o9 IR g feis 5 840 7B RSB, ARl
Python{&(ILAYHIIN R, I BUE REREARFHFITE B FAOPERE . - EmE]

W2 2RI REIR K BB H , HREHEDe, S REL R AR Yy 2 B A
VRATREAR P2 R B B O 8 e e

O FRTT LA A 1805 BR ORI 4 S I B S 36 _

O whZARMIRE YRN8 P T AR R Uk o Fr ) B

O BB | I AR S B A 3 b

0 BWIFEA TR R,

O — EIE R 5207, ShZIHaE B £ K

O WA T AR (0, 7EWebR4548 1),

0 WA E S T TR,

ocT 1B
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T EBMARER

O 5 3T 4k R #7 64 ROH% 4 My 18 R ok 5 R AR

Q %3 7 BRI E, AT B A Sk E S e “BIX 80 RAHRIE A 27 F A,
Q#IAQERLGHE,

Q % F3a4M 08, EAHEF SR T 0 A A AR R &

AREHANFE . B, BB AR CENTAW XA Y ), B —FhEEE—
J- AR 3 % (breadth-first search, BFS ).

TR A R LR RE SR T AL 2RV 22 (Rl B SRR S, Akl i s pd & U AR £ T
FEPLAAE T LA

O s EFREEAL TR E 2/ DT R
Q SEPFERAL, A RS20 M7 50T RS PR AR OB B Y SRR,
READED HREADER T 4 — b7 ;
O HPEIRE A PRI R N 3 e R BT i BE A
FEFR T FNE AT, RN IS A TR o 35 55 M AR B 3 ok JLES, XS FAIR
P 2w HF,
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6.1 HAfa~ 77

6.1 EEN

BRI AETEIH G, ZEMBCFWERTTE G T TR o ARREIRA S HRITE, IF A Bz . n]
FAL AT

38087 % %

R e D TR AR, IR AT
—ARRERA G T TR PRI T — st Rk iy 7

GITRMERZE N, NI— IRk 2R . P2 REND 7
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78 % 6% JEMLAMNE

e 4

GTRHFRARZR N, HIPRPWEIA T, =P

N

WA HABTAE AT TR, (BEATEE (FFEmy ), XAERAI, JifEal TR
AT B =, XA SRR R SR 429642 9] 2R ( shorterst-path problem ) o VRZ:H 24k H FJd
AR, XA RESERITEIN A RN E s A, 0 nT e EI PR G A R I i SE i e D D8 et
BRI A SBE R - AR A3 &

SR E AN AT IR BT TR, /2P0
(1) o PRI A A S ) R R

(2) TR BEAR et R e ) L

NHEA G 2GER, R ETER ) IR
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6.3 JEMLLEME 79

6.2 EEfHa

FIR—2H 8. fan, BRI DR, JFEARHLE R
WEER, TG XA HH Alex K Rama’%k .

SERERY R R ] BESRADL TR XA

5 i RS R E

Alex’KRamatk, TomKAditek, 555, KIH ¥ .4 (node) iz (edge) k.

& 22
31,.“ 5 v

WX AR [T S LA — 19 AT B S AR AT KA IE , I 2L AT PR AR

TERTTHE )R AR P, RamajEAlex 4B E ., AdithEAlexI4BIE, RN BiEAEE . [HAditRE
Ramaf{J4PfE, N ETomAYANE.

B TR R AR PO R AR . P HRE R IR R

6.3 I EMERE

BN T A RAE— 0 Ak TR R A TR AL, e
[ 25 P2 ]
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Q SR WA A, AR SBAYEAED?
Q S5 KM WA A, RTTETY BRI SR AR FR R 7

FI TR MO IR AL ) R B B R B AR I, R BRI SR o i Tl 15 —
RINNEL: WP B AR IR 7 T TR PR BT T X AN , AAORS O T R [l 25 2 — S RD . A7 A 7

£,
Gl

A/

DTS

BOARZEH — RS, T BT R R, DR RS20 7EFacebook, 115
TERBERIAIRR? i, IR A P A

Bo8

ha

AWCE

XA ARG, B, Bl

O cLAIRE

WIn, RTAG AL PR DA, BRME SRR R,
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6.3 J AL

81

ALICE % 54K -
& %57 Nz

‘/

% RhER
BORBE &4
-y T N 2
—
IS5 crakes gy A FIER

T Y]

@ = gH
MRS ;
LREEY
RBAR A AR R, A AR E I A R A A4k

7 :
e

ANUT THoM

AlLICE

Kt 24 BRI A, ARERS T A INA 4 B

> Ak KAER aa
oA | ;ﬁg(%if’ * o & #AaccEwd AT SIS
0 Bo® . ! B A b T B o F * O PEGGY —
D CLAIRE ) N
cRaEE
PEGGY 3% ha

~EE L3
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82 Hewx JEMKAREL

=R, RAAE A PR, A A R AR ST, IR HARRAEAR I PR
KR MR E| O SRR, B, AR Alice MR RBIE R, R B in A& s,
X ERE R AEM T A . IIA RIS h o (XA S I f8m IR B AP R M, H
PRI R . AU IR R

6.3.1 TEHRHEEKRER
TR, RS 2 T 2 2 )
QKB W EAL R, AR SBIEAL?  (ZERE R R, Ay

BERL? )
Q F 2R, WA RAME, BIETT ABRMIA ISR (TR E R SRR
ik )

WA PR 2 1 ey [l 25 505 — 28 TR, 1 T S [ 242 — 2 it
WRg. pln, WAR—ERER, WAMIAZEZERR,

RS R AR A R

TERER, —ERAME KRR, XA =R, DI, I, RNSerE—
FEXRPIEER, e AT R ERG, A EXRPIEER, )R R R X !
FET PR R P T R, R E MR ST R B ET m SMEAf, BIek & — RO R, FfA
TIERR A —5] . BEA A Claireif SEAnuje? Claire&—E LR, MAnuj& LR,
MBSk A Claire, JE KA Anuj,

AT LIRS, —ERRTE TR R ZATMA AR

PREMFAR UG A 44 B BN, AR MR R R . ORI — R R AR,
FHE R APAR, WIHRBIRE R R EIT R ER . | R R AU AR M AFIBAY
BEAR, i EAR BB R R AL
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6.3 JEMLLEME 83

R, HARRBIINT AR, A RSB FER H 1y, #eh)idie, anfClaire’s T Anujfil A
G TR A Claire, FEARAT Anuj, U Claire F Anuj# 2 TR A5 B 3, 1R JCAG 4L Anuj
AL Claire, S5AFFINMTIE? FREBIALRATE IR R SRR, ROy Anuj 2R IITA Y
A, MiClaire /BRI A . L, VR EAZASIIUT #A TR A A — 0] SEBxFr B 09 i
2Ey, BRI (queue)

6.3.2 PA%

A B T AR S B B S 30 v ) BB 52 4 A ] o
BARS I K — A A S s HEBA , An SRR HEAE At AT
I, B B4, B TAR BB S AR . BASI2K
RITFHE, RAGEREHLH TR ASI AgIeE . BB H
BRI ERAE . AN AR P,

& A
%’//]‘%//g }J\ﬂ\;‘]*ﬁ
i)dhf}\;'l ';k"/)‘%/g

WERARBE A TCEIMABAS, SEIA RIS A BITCR Z AT B P, ARAT A
FIRFIRAAR A X, SEIMAR K SE AT ST pihs A

BAFI S —Ffse % se sk ( First In First Out, FIFO) (U#E4sH, Mtk Mgt 28 (LastIn
First Out, LIFO) fiagits .

FiFo LIFO
(Ba% k) (F#%%)
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84 Heowx JEMAREK

B A TARSES , FATDRSEI AL Set R
%3

XF AN, R RS AR,
6.1 i MR T BIZ S A R R AR A R

6.2 i McabFlbatht Fe kb BRI

6.4 SZIN[E

BT, RSB o R i A S

BT ARG AR ATANE , WRFTRIERLT “IR—Bob”
KRR SCRWE? GFAEVRFIE A — R 45 F L L URRE A Rs X ¢
#, EHEHIIA!

i, BOFRILVRRES R ST (. fEX B, AREORE Y
A B H AT A

Auce |
| %2 | ses [ ACE

CLMKE

B
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FIR XL 5 R APy thon RS ANT

graph = {}
graph["you"] = ["alice", "bob", "claire"]

R, IR Bt s) T — A%, Witbgraph["your 12— M8, HAEET “F” /Y
BT 4R

B SE— R AN A, R EPythonh , RSl HH_ LI UM s Fon—A . IR
T I B P W 7

ZE7N E HIPythonfURL I T .

graph = {}

graph["you"] = ["alice", "bob", "claire"]
graph["bob"] = ["anuj", "peggy"]
graph["alice"] = ["peggy"]
graph["claire"] = ["thom", "jonny"]

graph["anuj"] = []
graph["peggy"] = []
graph["thom"] = []
graph["jonny"] = []

ISR ) — ) SRR R AS DY BB 5 2, AR AR S AU -

graph["claire"] = ["thom", "jonny"]
graph["anuj"] = []

A SE X 5 A

graph["anuj"] = []

graph["claire"] = ["thom", "jonny"]
X5 A 7

[ i — N R — 2 N2, IREEENE B, BN FIE IO, RIS e X 4
W5 TG o
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Anuj. Peggy. ThomHlJonny#F&A72K)E, D= K EIRA 1R AT K, (ABAT AT
W& FE ) A AR ET R . X PR N A @ B (directed graph ) , HARSCREH M, KL, Anuj
JSEBobf48E, {HBobAEAnujiy4RiE . L B (undirected graph ) Y%A fisk, EHEANERT S H
AR B, T A ER SN

FeMid— T R RA R TAR

X

1.8 E—AF), AFHEESE

I AucE! 3°°| am&e‘ Ty Ao

2. BB F ek — A

‘/ tCLNRE
7 "

’ N 3 kA SLAEAEE
\ / #E R

2

5 @ E2y

6. e T INHE, Fsit R
i W 2 R F & A
2EAHER
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A
BB, FAETARE N Fo IR, 2R TR

BERE CEN fo “HRET,
FEAKEAS TP, i k58 % T o

B, BB, 7EPythont, AT ] PRkl deques e BIEE — XA

from collections import deque
search_queue = deque() = : o BIE—NBATI

search_queue += graph("you"] <« BIREDFEHMA R X MERBAT

7‘J'JAL»T graph["you" B— N, PSR a4 E, Wiralicer,

"bob",
"claire" X ELERFRERE A ZIE R AT

T HEE B HABR A
while search_gqueue: = QERAFIRAZE
person search_queue.popleft () < FRENVHEPEHE—DA
if person_is_seller (person) : CRBRXPMAREETRIEES
print person + " is a mango seller!" = EERERS
return True
else:
search_queue += graph[person] < TRERHEES. B
return False < WIRBPATIXE, LA ARIBAR &N R BT

BAFIFR ARTRIEES
, VRIET IS phifiperson_is_seller, FIWi— M AEARTRMER, WTFHR,

def person_is_seller (name) :

return name[-1] == 'm'

XA PRER AT N 27 2 5 DimEs R IS, Ml 2 rs R B i . XA IR e A SR,
X

LA Bl H R AT . FHORE R B R Tid .
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88 JTEAR I &

»
N
s

LA i
seardh_queue
seach geeve = deqoe() ¥ i

s u, 1
Seaw.\'\,q’ueua{»_ %va‘:hE You J

} A
ey EY o ___)
ok i —_— e
> while seavch_queve AuICE | cLAIRE B

%ﬁ%/L_ja/“[CZ—) person = search-q,vcue.PopLeFl:() %}‘ e

/Hl(eﬂ‘ oy 3{:';5 < if person_is_seller (person):

8% - ---- e i s E sl o = e
else: i
Seavch.quese. + = aragh Cpersod) SCZiy
while se,avc\n-q,\xue: CLARE | BoB

person = seavchhqueve. popleft (O %

— — — _—— |- —_—— -

if pevson.is. sellev (pevsm):

Searchqueve + = graph L'anm] m. oM ——@

XA AWPAT, EEWEU TRz —:

u&ﬂéﬁ%%%%ﬁ-

Q SIS BY, X EMREVREY AR IR W B T R 7

Peggy k2 Alice I & X ZBobRI &, R gl in ABRBIRIR . — UG AE U I Alice it I
K, H—IRIETLETINBob I AH AT . I, 48RS VKA & P Peggy o

w

Peggyte 4
F\F KA T ik

B R AT KA Peggy—IK, BMEAE R R R, WERIRE AP, wif rIcHg. Hit,
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6.5 ZIH % &9

B — NG, RO CR A, HAMR AL,
WRAEAEA, W] RE 2 S EOCIRIES . B VRAY BRI R RIS T T 1A o

—ITf, ARRAIIE S IR A SR

i PEGGY l

BAEIRKE A Peggy . MANETRANE AT, PIHAORE LI A SR AR I AR B

=

Tk, A D IRAEEREER, NIRRT S E AR I AR R AT

i PEGGY l

VAMCEHE . HIIMOCERIERS, RO R A AR AL B VR AN B Peggy Z [ S A2 D)6k o
7 N
ol
ey

Rt — I ANZHT, EINZ RSk A, XAREE, i, AR —A
FIFAAC KA ATL I

FRENX— 5, T R R AT

ALREADY
@ CWECKED:
g NE=RECY

A« pewsy
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def search(name) :
search_qgueue = deque /()
search_queue += graph[name]
Searched = [] i,
while search_queue:
person = search_queue.popleft ()
if not person in searched: <
if person_is_seller (person) :
print person + " is a mango seller!"

return True

s XA R TIRRAREI A

s (LGN NGBS A 10 E

else:
search_qgueue += graph[person]
searched.append (person) [ S XN AFRIC A EIL

return False

search("you")

IH2RIB 17X 0, BFHE B 2B E T, R VFRN 20K phi$lperson_is_seller
S L P-4 (EY/

I={TRTE]

USRARTEAR A EA AR5 2 P 2 P SR T, BRI R Y B ST (e, 2
A AF A AR S0 ), BIGE TR 20 OGHEL) -

R T —ABAF , H b A B 2 (A A o AN AT I A0 7 T (e i) 2 2 1

RIS O(1), PR AR AR B0 R OB . FFLL, T EEIL S8 R IKE 1T ]
OB+ 38D, XiBEFEEOWV +E), HHVATL (vertice) £X, EANIEL
%]

N HENEIE] T B R RS A S

ZEER L, FAREBR A i B, i IZRET KRBT SR
37T, VEEAHOB TR, PUORFAT RIS BRSO AN, TRl —A a1,
I B B AR 5 R SR PR ZEA A S -
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(1) IR

(2) Vit

(3) kil >

(4) 2R

TR, VR RTREMER D), ISR a7

(1) &R

(2) ¥

(3) VLig

(4) 2R

6.3 if N = A FIRIRE AT 1T | BRI AT

A. B. C.

12k f.aa L
S hi 2 M 2.
ERES 5058 5 A
ey 4 ik 4% %

6.4 TFHE—NERWE, HREERIE—TTRSIR,

MIEFPRERE i, XFSIFREA PR WL AR T RSB, 1E5IR PR AL AR
FBJTH . XPFR NI, T TARE IR B — A PRI B RIEAE I —
AL, IFA—MRKIIE, Hrp 7 F 5 ZAF , (ARSI LT o i il n] fi
MR AR — A FRIES 513

BB — 55
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92  He¥ JEMKARE

R, PUOFERE () A4 AR — 1Y g 1 HACH:, (HETA I
LT, R, 1E LA GEE RO RACEA T RE AR AR AR !

DXBH AR A AR — TR, Hrh B R AR 0
6.5 i mEMAS R 2

L&
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6.6 ik 93

6.6 /&g

Q JE e &S e A MAZIBR KR .

Q A, TR RN A AT

Q HGAL T TR AR 8, AT 22l RO EEr AR, PR B ok
fifp L)

Q A Ak, §Fk0T AR E T ORRMIT N, FlA, rama—adit#/RramaXaditEk

Q KR EH ATk, HP RSB E, B0, ross - rachel /R “rossGrachel]
2> Tfirachelth SrossZ<:”

Q BAFIZSEdESE (FIFO) Y.

Q Bkl (LIFO) /.

Q RFFZHIM AT R A RN RPN, SNBSS SRR, HIE RS RS
BN

Q XMFRELMA, FONERERE, BNAGERBCCRIE .

A IS -\

72,

&9

www.1024ebook.com



http://www.1024ebook.com

B1E

INEEFRIE R

Q %4\ eitit, HNBmE 25 R K e M E
Q MBI EMAFEL &, BRI E AR B P AT AEXS T A2,
QNBEFHIR, CFEREMBELERE R,

BORRSEEEAS, PONBER > —— A =B, (HA—E R RIS . AR IX S BN _E i

], PR K B SR Y A o
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7.1

15 AR B 4 ok

95

PRAERT—B A T IR, AR B e CANEE— R ). AR
BRI A B AR CANEE ZANER ), ZAInIe? ik, RIS — Rk —— Bk e A

F% (Dijkstra’s algorithm ),

7.1 AN EEFRE L

KA AT T X AR

Hoh BEARCFFOR ARSI, B0 4 DGR A B 2 SRR A A, R

MR R

URARAE ) BEAL AR, R AR T X 4% B A A

¥

fiiH

XRBRAEAEIS 72080 . N THORE B RE A R BIFE A AR | SKOaITRr R 4 IR
(1) #RH “HefEE” A1 AL, BITAT LRI 18] A B TA Y A5
(2) BB AR RB IR TTEY , H& SO IR A4 o

() AR, BRI E A BT AR T

(4) THEFAIRE,
F—H: RIS PRISFER S, ANHEEIZATETT S AR SRS 5B,
AT AR (] W 2
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96 %1% KEMBFEELE

I AT E OIS, TN MBHEbh. EFMAIMET L, 15 50 s
YN A A [

TR AR A T B K, LR sk (kg [ B [ 2
BRUR T R ATIET ), T BRI —— 25 B A A T, #wr | oo

FH RN KBRS ABE FTHG A E

6’ 5\
‘b )
i %8 LB A
A |88 BT EAL 7
B 2 E5454 B
& \A)
wk | 7 y

XA ABRYSRE , MRS AR AR, WO HOT R . 7EIXHL, AR4REN T

Q HIATT SAR AR (I 6 4 J 21157340 );
Q FiTEL AT A BRI AS (I 1] AT Z5 R A8 I 2 77058 ).
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7.1 AR AR A A 97

E=H. =R
EEFE—D: W RN AT A AR RBHET T 8, BRI BN, 1]

TS L ] N AL Y19 R 19 A

KB Ard
A | 5]«
B | 2

wr | 2

R A B RITAEZ KA 6] 2 6734 |

PR  RERIEAT T AR (UG X RO, B, AR IE -

‘\?

Q AT BT 2250
Q A AT B S
Q AL ST 6T

gt
S

Lk
A
B 2
J%ﬁ 6
TR RAHAK B P — 1 RN, X I HE R A A 5 IR IR

Ja—#

fE3BE, A —FM

N
R

SR
I
5
b
X
=
BN

WERAEH) B EI R, B MR AR A X
A B R AR LA B
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98 %1% KEMBFEELE

7 BSOEAE K K &R

TERT—EE, UREEHT T ) B et s AR P R Z IR B A, IR e ifAe” a2
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graph["you"] = ["alice", "bob", "claire"]

Sk LA B[] At 08 S R AE QB FE B TT4 o i, B A P40 fl——AFIB.,

Unfer R X L A e ? Rl AN 55— e W 2

graph["start"] = {}
graph["start"]["a"] = 6
graph["start"] ["b"] = 2
BRI A eI B
N
V)
ALlS
ER
B2

Hgraph("start" 1E— IR EHPBGEERIFA R, AT XA,

>>> print graph["start"].keys()

["a", "b"]

H—FMESBARL, 84 —FMERSHIBI . ZARFGX L A, %A g7
>>> print graph["start"]["a"]

2

>>> print graph["start"]["b"]

6

T TR A A 5 S AR S

graph["a"] = {}

graph["a"] ["fin"] = 1

graph["b"] = {}

graph["b"]["a"] = 3

graph["b"] ["fin"] = 5

graph["fin"] = {} <« KR BERE

FORBEAE R ISOLT F IR
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BRHTT K. EPython  RENSFR TS5 K7 HRiT LA #rfoo|
infinity = float ("inf") CoSTS
BT RIITT
infinity = float("inf")
costs = {}
costs["a"] = 6
costs["b"] = 2
costs["fin"] = infinity

BT E AT SR -

—l

A I3

B | 2%

e | =

P ARENTS

XN R ARSI T
parents = {}
parents(["a"] = "start"
parents["b"] = "start"
parents["fin"] = None
JE, IRTEE—EE, HITC s B i m, PR TR0 6, AR TR EZ R,

processed = []
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Hess TARMGF T, THRBERR L.

AT, RIFHTENN A FUIT,

ERLENTSPHREF
node = find_lowest_cost_node (costs) < HERT R
while node is not None:< X whileBRERBTS S IE T FLER
cost = costs[node]
neighbors graph [node]
for n in neighbors.keys () : < BAYHBI T SR ESE
new_cost = cost + neighbors[n]

if costs([n] > new_cost:<

costs[n] = new_cost <
parents([n]

vvvvvvvv MREYET RATIZSEEIR,
BB RTZ BB AT
FIEHFZBEHRL T RZERNYRTT R
LA SR AT
find_lowest_cost_node (costs) <

HHETRELENT R, FER

= node <
processed.append (node )<
node =

XA S K ST R B A i Pythonf U | R4l £ind_lowest_cost_nodeffUALHS 5 51

i, AV ER XL AT TE R
P I IR AR AT R

Al s
ik g _a hode = finJ-‘.oweét-oogt-V\u&(<-°$t‘) - é 026 €
}” costs
ARBGZT R RIAR )
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pew_cost = codd + neis\u’uo(;[n]
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AEPRPTA 1 055, XA IR T o A BTN P TR AR A PRI G AR XN A A T
WA, PR find_lowest_cost_nodefk a1 &, HACRLAE W i, W FFR,

def find_lowest_cost_node(costs) :

lowest_cost = float ("inf")
lowest_cost_node = None
for node in costs: « BARBHT S
cost = costslnode] NSRS T A T H AR
if cost < lowest_cost and node not in processed: < EE Y 5 tul
lowest_cost = cost< MIFEMAFHERAT S ’

lowest_cost_node = node
return lowest_cost_node
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UL . AR RIS EL 9 AR fEN T «
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1
|9

PRBED 2 L IR LE ) 5 15 7

B TR ZRBE SN R G o FORX A B A7 e

best_stationEF'O

1. & T
T RS E, XRREEESNNEEIRAZ, |TEaUREIA%,
e, AldE—E, Hh s EEE M,

states_needed = set(["mt", "wa", "or", "id", "nv", "ut",
"Ca", "aZ"] ) ( ................. 1%1%)\_4\%&2&, E%&E?ﬁ%%é

FM ARG ARFOREE SN . SRR THER, LEFRERITR ALK, MEER

aaF R TE, i, BRI,

>>> arr = [1, 2, 2, 3, 3, 3]
It HARK A G

>>> set (arr)
set ([1, 2, 31)

TEEAEA T, 10 2MBE B —IR

[1,2,2,3,3,3] —¥ #%kdrhe — (1,2,

S
T EA PSR R G, FRIER R R RN T,
stations = {}
stations["kone"] = set(["id", "nv", "ut"])
stations["ktwo"] = set(["wa", "id", "mt"])
stations["kthree"] = set(["or", "nv", "ca"])
stations["kfour"] = set(["nv", "ut"])
stations["kfive"] = set(["ca", "az"])

HrP YN TR A R ARR, (o) R G B ERIIMN o TEZm B, | B konef 1 1 A AT |

WIRAEHFIILABIN . BT ROEAR RS o RS EXEE R, RS RFR—DImT LI AL T4

IS5, TR — MR A AR R LB TR B
final_stations = set()

2UEER

B TORTEE B R 1 5 . MR LR,

IEFRRIF AT BEA 20 IR R A ) #E G, it

best_station = None
states_covered = set ()

for station, states_for_station in stations.items():
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states_coveredfe—MER, WUHZ BEELGNITAREZIM ., forfBIREMREA
W, e ERERREN S . THREREX A for HHIPEIA,

covered = states_needed & states_for_station

if len(covered) > len(states_covered): < FREERIEE! BitERxE
best_station = station
states_covered = covered

Hop g — IS E R AAR A

covered = states_needed & states_for_station
BT A7

3.&E

RBEHRA — KRS

A —NBEES.
4 % WE
& 42 4%
f 2

AXPANERTS, Rl LA e TR e A 8B i =15
SRR AT RAXTEE A ST I — Le A
BT oA ERFF W ool AL R E W
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B F ol BAL AT 55
%

_ RET =
&A%
24

Q HEERERES T
Q ZAEERER NN ES PEARITR (TR, A PELAATE 4T ).
O ZEERERN—DEEHHER B —MEE T IITR.

TR

>>> fruits = set(["avocado", "tomato", "banana"])

>>> vegetables = set(["beets", "carrots", "tomato"])

>>> fruits | vegetables < teessassesanassseaassnenacases FE&E

set (["avocado", "beets", "carrots", "tomato", "banana"])
>>> fruits & vegetables ﬁ%

set (["tomato"])

>>> fruits - vegetables s %%

set (["avocado", "banana"])

XH/NGE—T

QEGEMTIIR, HEAERTHEENITE;
Q R PAT— LA RSB, WOrE . SRS

4. B2

EE NSRRI

TR

covered = states_needed & states_for_station

covered%#ﬁ‘%ﬁ“, @,é\lﬁlﬁﬁtﬂfmﬁ states_needed fll
states_for_station®M; T2, B YH HEHEEN
—FRIEARE G TR, IREEZ o EmAMNER L

best_stationZ,

if len(covered) > len(states_covered):
best_station = station
states_covered = covered

IR XFERY, Wikibest_stationB B N MAI G . Wa, WRTE for fHIRLE K 5 ¥
best_stationiINBIRZN) G HE T
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final_stations.add(best_station)

BAFEH Pistates needed. HTLS IEEGEET —M, AR Z XM,

states_needed -= states_covered

PRAWTHIEA, HElstates_needed N7, XA TEEACHLANT .

while states_needed:
best_station = None
states_covered = set ()
for station, states in stations.items():
covered = states_needed & states
if len(covered) > len(states_covered):
best_station = station
states_covered = covered

states_needed -= states_covered
final_stations.add (best_station)

5, RFTEIfinal_stations, ZEAMLITF R HXAE

>>> print final_stations
set (['ktwo', 'kthree', 'kone',K ‘'kfive'l)

SRR AR TG ? SRR RS TTRESE2. 3. 4FIS, TiASEWHML. 2. 3f15. Tk
Fei— T DA A e RS A SR s 8 1 7S ]

Owb O

I =¥ s o W -k 44} bR Ak
5 3.24 23
19 102.4 5 10
32 13.64 192.4 5
104 Ax 18 16.6% 44

%3]

IR Ui N7 S g i = K7
8.3 AT

8.4 JEMHE.

8.5 kiR k.
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NFRPRAE G E A, VRO R TR

b B AR SR AR A A, il S Al RIS

193 ¥
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Ml LSRR A, AT 625 AT RERYIKEL . X LERRAR SRR HAT 3 IR I T A6 R R EAR R
FUEBUE TR BB L T — DI —— R L5 | R — DU R 40T, RS
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o HSCA R R E, , DRI BRI L e | R RE RS TE F gD
WAL, SRR R . ~¥ A

TR 52 IS AR B, AR S AR — P S R (0 78
DA HE
9.2.6 IRFTIERMLK

RVREERACZUEAR, BIPIR, (AR LR TR E . IRBGERTIER IR,
BRI AT

LH " 14) # 4
R b Ay O5% 4
kB 05K ]
$00 55444 1x 9
kA 2% 2
$%F L4&F O5% 8

XA R R, RSN BT R [ DL 2R A . RIS, VRAE
TEZ 2 VMR 44 JPE R 7

AR R AR AR IR, MURA BRI A RRE 2 AR
Fidh, MEDRE XL WMRLE A e o TR X T B SIS R A%, PR TE i,

PR JEABL T KA o

B WA A
-1 B
(080 R7EAN
K& B
F%T KT

PRI TS ? ISR, DL il IR 2 e . 255 o
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REFERER
13- (13 [ ¥
e .m :.w

B b B (W) ?

J

?l

vV Rk 22
7 16

2

B (G)

3T v [J

*EEBE (B) | Fu 13 we] 16wnd 2200
’_—/‘ NS o N N\ 4
a7 xar(5) | 85 [150s AR
4N
Feb k. k%
PSR 2T
(0B REALYE
T KEE
9.2.7 R IEMEEKBAIER
BRI A L AL, I AE TS B SLEs i T L,
PR T 15% 3
FEE 5% | 9
I &S 1.5% +

X e T N T AR R, PROAARSEA A BRI AL, X TR R, AR 34>
WA EDT, A EEASKIE?

AIER, A REE A e ME B AL, RIS, B R LR ],
PRI BEX 34 1 7 B AR R TE] 35K (R MR E B AL, BT 1R ), MAE45K,

FIRAERPIE A B 5, PIEEE ME”. HZUREHE, mARLS K, el
JHSh BRI 1 Al i A e 2

BEINIAAR , ShAMRIIIEER A, B RENES AR DT[RBT FH X B2 2R o KA, 424 %
BT P AR B, B RARIR T AT F AR, AR A, XEWE M HsAmE
B AN T R BB DUAY R,

9.2.8 HEEANBNZERMITULNFEEE
NAFHHNA T QIR Ui, v RERS ZA PP LA L AR o (EARSE SIS HL AR BT,

www.1024ebook.com



http://www.1024ebook.com

93 ZEKANETFSH 149

ZHBGHIFMDTHE, WRASRSW KU BT, AT i e s 7.

0
Q0

7
L — 42 5% @ 4k

929 EMBARESHEERKHD

SELNfE, R T LU — S £ ~ -
AL AR, FIk3.58E, MMEL100 350, HABRT ERMEERE % .
PRAGXT NOZAE T i T 1 SRR, A F s BB 0.58%, Jrfh4
FREEAT Py
100% %.%4
3] 354

9.2 RIREEEE . KA —DRENOBEINTIEL, 2 e il T iiyiLe Ry, Hep
TEREARPYRRA R AU EL, I (R R A 2L

Q /K (HE3R%E, Mr{E10);
Q- (EIB, #ME3)

Q&Y (E26%, MH9);
Q Jevd (FE28%, MHHES);
Q FHML (E 1%, Hr{Ee ).

TH AT R L A VY IS A1 (L g 2

93 mKnHTH
AR SRR, 7] T IR R e
Q

ShAHI AT BIVRAELS & LVR AT T R Bt . 7ETT IR, R
WES RS RAENEO T, MR = R
Q FE R ETR] 3 A5 e s EL IO 3 [RD T, st (o P 3h A e g ok
FERAT SRR DT ST REARAE, K IERATTEAN I . T R — 2 A/
Q AR Sh AL AR R T7 SRR L R o
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Q FAITHS P A (EHE T U AR AL IO . TERT T TS GLIRLIAR , BAOTAR A (A R i A 1 1
Q B PRITARAE — AT G, IR 25 S8 AR R 1 IR, A B TR 1)
6 B AL Al

TR — T BSARE BEE M ifidictionary.com, FH P 7E1%
Pl A BRI, PR L R

SR/ SE YRR 5 S O VA1 el R N NS P R /= R I 1
Alexf8 & ir)fish, {HA/NOHIA T hish, 7ERAGFBLA, ARARBEA
LR ], HA TLASZERIAY A .

TEXAEF, RAPI R, B2 R/NLENT . Ehr L,
KA AR nT BEA BT

Alexfii A T hish, AR JFEASZ g5 A ) J2 fishid - vistalg ?

-FIsH
9.3.1 &HIMIE - VIsTA

FHTF A i A (o) BB ROAS S AT ARERGWE 2 B R X — 5, RIS R (),

O Boeks P rE R4

Q AAPERIX A ) BRI 43Sk ] A7

Q W& B AR bR 47

TESNASMRI R, RN E bR AL . 7E3X T, PRE R H A el i K A TR
hish i fish#f A & 1 K 5 2 4AWE? hishFlvistale? Xl R B34 A1

HIERT, FAITAS P B(ELE B R R B O E . FERX AT, XARATRER— 0T P
FAFPEAL S AR F AR E

QUAARREIX AN RIS 4R F ] g 2 AR AT BERR 2 L1 - A2 b BhishAllfish, /25 Hedhis
Fiifis, A BATCAS ARG AL S X A F R R AL F R K E . XA T4 R, RS
AR FREIAR AT BE X B BAA] . [RE, RORS AT RESL T R XAk,

H \ S H

- "

—
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WRSXAEARBEARINARA , WAL o XN ZARMESE , (HiX B RR BN EN]

AR AREESTEA —%R, BIRMRATLLA O s TR 3 T3 58

9.3.2 EFEMIZ

PAE, VRARIERE RS LR AR o TS AS B FRITAR B, i AT AR A e 2
hishFIfishi) i A 3751 Hyish,  PRIHCRT DAAE A

RPN, AR AN BERA Ml AT 2R A TR AZR A B ST B, AR
% % F % (Feynman algorithm ), XAV LIS L YR A K BIATE - 2y, HAPRIT .

TR S E A 5

(1) RIS R R
() W%
Q) KBERE TR,

THRAUR G B — A B R ]

b b, RARBA TR ARSI, AR AUE i 22 e A A AR

IR R D 3R, i PR B AR B R A RESE

TGS IX A AR BB TTAR R A AR — R IE ;T TR B TTAR Y — R 0

F

— 0n

H \ S H
o

| | 18]
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HAPAITHE BYME W ? R T, BN BAICAR R — AN PR AY(E o I AT BAITA% (3, 3)AYME M 2WE 7
NONARTEATTHE (3, 4)H{E K0P ?

FHREAR, FHEEE Fik, ORIV IRE TR IER AR, 5 1 0 iR th 25 &) 3
.,
9.3.3 BERRER
BRI,
| s

38

H

0

o) o
clolo|2

o o

== S

ﬁ:

H

O

o

3
[F—

FAl T T A A FORT S A BT RO (R

et L H
F |O|O ][O _ELJ
o] rfo e
5 | O 210
H\ | © 0 T

2 e e /o5 BAAE, AR
b I LR A o B A |

B AR PSRRI T T X R

if word_al[i] == word_Dbl[j]: < TANEGER
cell[i][]] = cell[i-1]1[J-1] + 1

else: < - - ANFEARE
cell[i][J] = 0

A idhishMlvistaf e AL TR I, RS INE
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I v —

s I & T &

OOOO%
(o[ 1]o|ofo

o|ol2|o]of

olo|o|a]
T

LA TSy
sk F b

7 B R — U, XA R A SO ARG — ST T L X TR I A7 L AL,
A SRR R IR o (EXT TR AT T A I, 2SN S iR KR 7 —— ]
RETF AL T o B B TR

FRATT IR B E T ) ) 51 . W BALTR) S hish BE4% 2 hishlfish iy i KA H A & =458, Tihish
Fivistaf Fe A I B AT HE

I AlexAR AT BB JE A EL 4 A ) 2 fish

9.34 HEKAHLTFFT

R Alex /N A T fosh, AR A BY J2: fishid J& fortWe 7
A R A LT R AR BT,

H

F O 5§ FO s H
Fltlo]o]o Fl1]olo]o
olol2]ol|o VS\OQTB—
R|Oo|o|O|O s |ojo|1 |0
TLOOOO H?OOZ

AT R, #EEPIATRE ([HfoshSfishH 4

Fo s H
¢ [ :?
F1sHh
o5
ForT 2
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XA R R KA ST 8, (HHSON R K AT 77 PSS p A S & 1Y
TR IR R R AT RS

NGRS fish Al fosh 8 1 23617 81 WA 9 — 73 o

F O s H

IRBEHR I BTSRRI S A A e KA IR S R AT HRE, A
G FRE RN AX—F RSB

935 mKAHTHFIIZHRAER
BRI,

F O o H F O s H
e[ Lrd Flopt ot !
¥ _ 2 Tt V)
fe) ‘| 22 > s ‘ ;_"_"
e 1 Vo b b2 s | T-pI ?—42
H—v 5. b
Tlilsz 2 W o 2 [3
N el
RE R EFEA D FriEF A =3

RIS A HITAR I 92 2

| ka5 HAE, H4F LY (Bt FE 52
Ao T BT B At ‘\& LT B4R )

N
FR&:L—“%‘

2 dnERA P FERE, KL A EEE DL LT
P AAed Bl (Bt FEE2LET F L)
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PSR .

if word_al[i]l == word_bl[jl: < TRANEREE]
cell[i][Jj] = cell[i-1113-11 + 1

else: <« AN FEARE
cell[i][j] = max(cell[i-11[3], celllil[j-11)

ARTER|X FREE R T BN AR AT IR R 1 — 55 . ShAS LA A WIRLE S BRI HIWE 7

Q EW2E ZAR G I K A P SR i DN ABE AR, 11 ] 7 B PR A Sl sl A7 22 40
lo T AL FHNAYE Ok TR 2 R AL RE TR T T %o

Q REHEIE g1 ai £ e5Far2 g7 EATHR A SO 225, d R S S S8

Q A T PR AR . 44538 & (levenshtein distance ) $5H T Wi/ F4F £ AR
RIRREE, RSN . wEE R AIEN RS, DS R 2 W
FP B TR RS RS, #RTEH

Q fRAf i WM icrosoft Word %5 HAT Wi TR N ARG 2 BT an i a2 76 4 b 5
FLARA TR —Ee? SR

3]
9.3 IHLHIF T AR TS blue Mlclues i K 22 7 B3 i) I 4% .

9.4 gL

Q W EAELE AR FIUFREIRT, S MRIRA .

Q [RJRE AT I3 AR BT RIS, vl Sl S R A e

Q Rl Sh AHLI AR R T7 SRR L R o

Q HICH% T B R VR EAL R

Q B FIUEER— T I, R PR 25 U RDRE [] B0 ik o 1 [] L.
Q BoA T DU B HE R S SR T R A
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O % 4 AKREAE R S £ A%,

5 5] S AR R IR,

a
Q FJ )3, PR AL, 4ot ReGBMRA P 3T 3R b He &
Q 5 JKFEEARE o 0 A E 5] Fa By PR

10.1 ®BFEEHT

HAEALRKR, R TE ATy FRAE, M

R icm A Sy NI AR

A RBAES PR T IR FK T HA R

N
o

#w

V32

¢ o
W G Gg_r
G
O &
OO0 &
OO0
NG}
o >
E *
Ok dr #%5
Gk dth 5
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— i S, AR HAL IXAACR MO AL, [HIAR AT REZ AT~ o (H T XA ACR W7

b #e B
<« 7 &
o G
) GGc:;
G
Q &
il 70o0 - 7€
00O
by A O
g >
< *

) G
g T G
: GGc:‘r
a G

Q | O &

3 Oo?,/'G
o O OO
% O NG}

e >
- FS

TEX =AERfE T, T2, KRR TR 2R . S8R, ARNIA SR K
R IULAR (k-nearest neighbours, KNN) BILFHE T T 9% XANEIEAEH fiH,

GG G & G
& & G 6
O e O(""\'[ O = e
@)
1 ARG &s — Ao T d T 4 & PR R TEROE Tk 3 RBEAEF, BT FFHT,

EEIGEACE T X =3

KNNG i AR TR FRAIARAT I SRR P AT 026, T B e X Mk . R HRE —
HHIHF
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10.2 BIEEERS

B R A Netflix, 20 QI — S HUHER R G0 WA B, S DL TR I 7K R )
PRAT LR A TP AR — A~ B e

)

W
U'
@b

Xﬁbﬁﬁ FUEEIR A AL B IR T S, P E A AR LA TP BE B o RS/ 2E 1] Priyanka
R, PRI T S s i

Eﬂw
"U

—
7

—

R AEXT L RZ )5 47 J7 1T, Justin, JC. Joey. LanceMIChris#f-5Priyankazz N2, [KIILAbAT]
B HL 2 AR 1] fiE Priyankath =K |

A TXFEMERLG, QIR RS S . RE S Justin B LY, sk AR
ZPriyanka.
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5T Mook

fede fx et o~
>  PitcH PERFECT > eV

\ ) 3 i e HH L
1. Justind 5 —4¢ & & 2 @ip Y Priyanka

{RSEAT—A BB AT ke FERGTRTAG P, ARG TP MBI , EL A P oL
FH P AR BE
10.2.1  #H{EHHEY

TERTTH AR SR B, PRARE S KB R LLBUKCR, 5 2, IR BRI RRE &S SR
BAERBEA =K, ARATHHECE TR

C
A B
ok 2 2
bz k 2 !
FARPE X LEAFIE A A
¢
X
2 A
\\(i .
B
ok

MR, ACRATIBILEME . THORERENA 2R BRI MAREE, nfiflsk

EHENE /AT

www.1024ebook.com



http://www.1024ebook.com

\J (X'—xz)z + C\/."st

BN, AFIBRIBEESGIT .,

Ny
=1
AFIBRYIE M1, AR n] 355 HA K 3R 22 TR] A
4 c
( B
J
Aﬁz
2L
A
1]
R

AR A CENIE TARB ELE . AFIBIRA .

TR VR EE LU 2 Netflix F P, it 2 DLRERI 7 SR A T B 3 b o DRI, R B B A
P EREEHN —ZH AR AR, AR AT X KSR BT R AR

9 = (2,2)

TERERSRE AP IR, AR il LSBT T Z IR A RE S T .
AR et oy — AR T AP, R AT A A R
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JEo A, XTEAA, #RRA— R

7o | fss

PRIYANKA JUSTIN MORPHEUS
ESF 3 4 2
A 4 3 5
A% K 4 5 [
e b | I 3
A% 4 5 I

PriyankafllJustin&R &3k 1% F- AR R B . Morpheus Bk s F-, (HIFIRZIE A (fihis)
PRAFGF AshVE 5 5 TR 12 AR BE o AT T T /K SR A Tl S dh i, AR KSR 2 B3R
TN, PRBICAEE? FEIXEL, A H AR S AN R R

. (22)

> (3,4,4,1,4)

TERCrFFRR, XRITRRZR IS (AR 4E) SEhpies, HEiHRAXRE

1 -0 +(orb + Comc3 o (@d (o

XA T S22 T
XA ARG, MW RARZ AR, AR T A RIS . IRnTRES ], ¥
BBy, FEEIRE T AN XAPEEES R ) T PR Z IR AR R L

| e a3 55+ (=14 (4 -5

=\jﬁ+l+\+0+|
In

2

I

i
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162 % 10 % K RiLARALZ

X f&Priyankafl JustinAg 0 25

PriyankafllJustinfR{% . PriyankaflIMorpheusf 2254 2 KWe? IGTHAMATZ MBI, &
BT,

Priyankaf1Morpheus(¥#E 25424, FREXT 757 FRFEEIFRI , Priyankalt &4 B4 T Justin
AN J&Morpheus.

KEFT ) BUAEE ) PriyankaffEfZ LA D) AN 5 . HOES Justin g SRV HLEE , bR HLAfER A 20
Priyanka, JCZAMR. PRIEHLEIE T — A RHEE R SE

WARARIENetflix 1P, NetflicBe AW BErR: Z4EFnIE, IRIHEMEESZ, SR
FEFERUBIER . BUEVRIAE TR B ARITFE AR, Netflixat B RE Hzmfh Mo BT H AR5
WIRAE FH 1 2l

%3]

10.1 FENetflixon i, VREEABEEAXIHE MO P BIEE, HABZTaR, S HP
BRI ANERARIE o B ARA P H P YogiflPinky, M1k H R A ERAR TR,
A Yogi%i B HL AT 54), MiPinky HEkG, RESRRNGF Mo 23155 o fhATT0% Stk
— 3, (EARYRIE A, MTOFESRIE . IR X R Ui 25 5 R R W7

10.2 i NetflixdgE T —2H = W4T . #9140, Quentin TarantinoF1Wes Andersonii & Netflix
AR DL, PR AT B Ay b P S IS RMRIZ A S e R S, il
it B 2 LS A T4 e 7

10.2.2 [E)3

BRBARAUE ] PriyankaffEXZ LR , i ZETUN MOR 253X R 23T 2220080 itk Skt Sl
5811 SRS

A —4], FBURITHIS NN, HIIFE—E B S R yeh e, wrlds24~. 10
Aa10 0001 X LRI PP AR 44 KR A T AN & S e T 2P 14 JiL AT !

e U
Oy
<&

—
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B VRE T Priyankasy 25 H, 52 Pitch Perfect¥] %2704y, Justin, JC. Joey. LanceflIChris#$%5
AT T 2050

JusTin:  §
JC: 4
JOEN " 4
LANCE : K&

CHRIS © 3

PRARXEE NFTRYAT M, 255 M4.2, Xt R )2 (regression ), FRKHE FHKNN R AR F I
FEAR T AE—4r 2 A= .

Q 2R ;

Q B S E (n— %0 ).

AARAT o B RAEAA SE RTINS TR , B RER o B T 6, 7 ZEARPE AN — 4 4%
SN EPSA S JEar

O KRB ~5 (1FRKRERM, STERKIAETELT );

0 RARFAS B RASI A1, w040 );
0 FAIES (LHRA, ORI ), ' m”zlh

PRIEAT— L6 B A0 5% T AR RN TR] S H 7 BUE H A e A

: 22
E(s, 1390 E)(3,1.D - 225

(191,¢>: 4;2 4’¢ ,1)

"

269
#

CRF S i
oo E)(2,2,9) = 59

&
SRR, KA, RIRLRR, BONIRS KA thE A K EaIE F0 DR FIKNN m
Pk, HOPHIK R4, B, il 94 K BHETH4N AT

(4,1,8) =7
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B, HitETAE A, B, DFIE,
?—
e_

-
—

nmo N ® >
DL D Do N

H X SO YT ECT 1, S5 R N218.75 IR 14 R BERE 1Y ThT A0 4K !

FIRBRIE

A AL P eGSR & B, 4R R eI B AR B EAEAARD? EEIRIET,
Z e R AR E (cosine similarity ), 1BRiZA FiLserk £ Meg A 7, 12 —{idr 58t £
PR . HeATARIR E 2k Manmohan Desai# ¥ %} Amar Akbar Anthony, {2Paul%7 52, fRowan?
B4R, R REBAX, XAELA P TRRAEAE, &AMV SokdEF 48,

RIZAAE R EBA K BHIESE , M LB C A8 A L, B P 18 AR T @ BT Le L,
KB R ZANE, 124 RIRE1E AKNN, #t— 2L E !

10.2.3 BUESERIIFE

AR R, RIEA IR AT S 2SN SRR . R g
PRIELE P A — RIS R FT0 W87 FERXFPE LU, /RERH Y v —3
SEXT/INVI R IR B SRR F P o XTHUEZHERE R GOR UL, X
RATREE— M RERE R HELE S |25, RORARIE BRI RRIE S5 LR IR B IR I 2 R AR

SABBEAR HAEH 4 (BrELRsh ) (BrE R sh 52) 1 (BoE R sh 53 ) 4743, OKRXELLLE
RS2 ICE S R B Ol | (i FHKNNE , $kie &8 A T i o0 B8, FNB & 18 WEr
ik, SiiE.

Q SEHELER R KB M AVHE

Q AMARERRE CFln, it JRiEH P A= R A $T5, siaeiE AW e S =R ).

VRN TES AN 1 H S EAE TR ARG 2 FREE The WiretIPESr 1] GE LY House Huntersisy, {HEZBR
T IRWE House HuntersB I EEH o 12 Unfn] it Netflix i H#EFE R Gt e ?
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RS 5 X T WS, PRAER PSS MR DR IE g FEaRaR 3T 5 R
PRATRETS 2R i 2 AL s B — IR 25T 2 T

TEC e Gl ARHIETT TR, AT RO DUVEE B ER RN, ARAZITZ5 SR B4 TPl 225 IR R

%3]
10.3  Netflix(WH P ELAE TiF, ATAAIEHERE RGN R E T SR 4RfE, XKL
BIERD T WE?
10.3 #H=:ZFIEN
KNNGF LB ASEIRA F, BERRURIE ABAT BIHLAS 2% 2] Sk 083

G Bl BT USR] o AR W ad— Bl ai 2T 1
Bl QIR RS, T HFRAE R HAh—Le i1

10.3.1 OCR })

-
-
OCRIE ))& 5 F 4712 7] ( optical character recognition ), X bR VR 1] FA45 B k) UL 1 119 & -
AL A s s A R SCF . Googlefd FHOCRAESZELE 41k . OCRZ AT TAERYWE? &
IRE . HF TR .

H

04

]

_/

Uiy A S X RO RAT ABE? ITEHIKNNG
(1) BSE R AR IEE, F sk SR iR U R
() BREHT RIS, FRARBUZ R AVRFAL, PR B Rl i &R AT i |

XS AT WK SRS T 2B —E . — M, OCRBIAIRINEL B | RN 2 48R A
“ W 4
«— k£
N w4

BEHT AT, AT SREURRE AL
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SR AR GIAALL, OCRAPARFERINE S A5 2, (HF R A iRt 2 TKNNAE
A7 B PR Y o X SE P AT A PO ARG U . VRIS IR A AL S Facebookit] , BAT IR HE
i A SbR i BT A, ORALER S TR AR

OCRIYE— AT KR E BT S HUREE, XA D2 (training ). K Z AL
AFEARG S INGA LR BRI RUES , AV E . T — R PE bR R igas,
Herp i S IZRi 22 9R

10.3.2  BUERIRAM LIRS

BrdR MR g asd FH— A iy e ——Ab & Mot 5 £ 8 (Naive Bayes classifier ), /RE G
T B — BB XX N 2 e i T 2k

e PSR AT 30
WRESET YouR PASSWORD" i
"you HAVE word 4 miLioN DoLLARs” %
“SEND ME YouR PASSWoRD" "
" NIGERAN PRINCE SENDS You 10 MILION DoLLARS” N
"HAPPY B\RTHPAY" 1

TERRARIC R —3F T8 “collect your million dollars now!” PR, XS MEAIS? AR AT AF
FRXAATF AR, BHE TSR IS 2 20 i, RN E TR
BRI, &0 S millionZE S 3 MR i B3k o ARER DU SRS an ae 118 R MR A SRy S 3 s 2
ROMER , HN AT S KNNAHEL

fan, PRAT{E AN D Hir 3 288K R 74325 BT — 1 R LLKER, Bt
TRIMERZ 2D AR DL i 7 28 AR — P ] S i A S 5k o FRATTBh 2 3 ) B0

E x|
ExI
kx|
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10.3.3 TR ET17

T FHAIL e > S T P S T S ik R L AR o X T IREEE T, AT ks i AR ik Wg - i
SENERBK T, SRR, REERRHMEAIEM 7 S a4 A O SR T AR LA SR AR, ke
TN AT A5 7 AR LA AR A TN AT T, B 7 J— Rk o ASKRARXEBIN, T
WERIVERRZ, LR T RESE LSS

10.4 125

(B I P AR B, ARATKNNFIAILAS 7 ] (945 Fft IR REAT RECIAIR Y ALy T e MR
AR, HERERL, RREIRIEAM TR E .

Q KNNHI T2l , 5 22 i i i 4R

Q 7r2EREgA

Q e IIEs R (A ).

Q FAIEBGERE R D ah CUKCRE ) 58— 25 U7
O BB Pk Gl AR IE S OCKINNGT L 1 UL
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ENE

~ SR ARTAT g

i

Q MR KB RANBE 10 2R R CAVURA AR A,
Q defTAR IR TR T R ZWE0 RS,

1.1 #

TERTIH A &t ip, 4524 F P& st Facebook, Facebook# WA ARTE—HE K %4
EHH, B HPERESRENH P4, i, fEXMEd rhAERer, Shny =R T A
¥, A BR8P N, #RUA0E P A AZ B IR, oA AR
TERH A P AE o WS EER FH P 2440 A BB W IER A B 1, XA ICRE eI A G FHE
Fo Ak, BN T —Fg =X F &K (binary search tree ) FIEHEZEH .
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T XA T R XA

S
CON

XEFHAREEAN T, 227 TR BEAR L E D, AT R EAR L E X

MaggieHEfEDavidiJ5 i, PIILIRFAEAT 14K
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N

MaggieHEfFManning i T, AR AR

KTHRE] T Maggie! XJLF5H “/r & l— ! 72 " SCE M rp AT M, PR ATIR D
O(log n), (BLERNERITELL T ITF I EIHO() s AT PR AL iy, B SR 7Emr i o0 T
s Il A O(log n), PIAR T REDCAA PR L — SCA R AR S SR, — AR A4

AU ARAE (T B AR 2
208 = L & A
wx Olegd | Ollegw)
#~ O™ Qe
#e OM 0 (tog W)
AR S, I, RRERERLUIR, SRR RRER AN AR TA TR,
TE AR AL TP HPRAS I, PRV Rl OClog n). (85— SUASHRMHR T TRELL T
TR
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W, XERRHE AR, RUEREA I, B —e i TP EPIR S ARk — X A R,
et Ry,

ABLEAT ANGOL T JH AR WE 7 BAHE—FRAIR A SR, Bl 28 3 T ERA T f s .

TR B P Bl e SRS S AR SO R, IEWT IS AN N e Ak . B, ZIRBE, M,
iR

11.2 REES
AR P BB AR 1 AR, (R = MR, AT

FRAT ARk 2 Py 25 A1) — B 22 e
XA R AR ], (B e BRI DI, IREEIR A 4 H|AE
Khi, EXMIEOT, R LER AL G 5 hi, 3 st [k ‘

ADIT| B
Q2 7 we | C g
(€2}
il 1i | A 8] _\JL

RGN TTTHAMBAL & hi, PGS o e R AR E MG P . BERRH 4
FKthere, VRHIE, WHAMCEE T, JEFEH, N7 OB —FRAHOEIRSER: — 1
G, PR B B A B DU . PR SRR R Ros & 51 (inverted index ), # H T
ARG IEE, RARHE RS, M AR5 E T R A R

11.3 HEMTH

gl PUREELN )T EZ R EIE D2 U, RIS — A Better Explained /& — /ANt
R, BT RLEEAR S R S BB, s B AR i T — MR E . 2Bk
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U, EREE VRS WF R, A, (LA AR K L Y R

DR AR, WALz ln, A SRR i AN R R, T Ak
PRIHGER Sy, QSRR I Rt & o PR AR AR H G S TARBEE S, nI ek s &
Mo ML, BYET BRSO EAT o A8 BN AR B R v 3 A A XA Rt B9
DUHR, IEARBERSHE AN B E AT R . SRR MP3AR 3 T AR SR

BerfF S e R AR — AL JIPGULZ—F R4k, R T NIA UER TARS R,
LR IR B RE U FIDN A7 AT

o e L e ] B i 2L T ShazamiX B 19 SRR AT 8 HL AR S ) PR 2, A
18 B B A T R = |

114 FHITEZE

FET R A R S AT R AN R A BEAE OG o FRATT B Ak — 1> b B Bk B PR
WA, QSRR S AR AR, w55 EILAH, TR RAPUA B A B o Bk (HX R
CHET R, PILEICA RN G AL TR HZAZAL PSS . AR M RARY L, /R 2k e
REASTEZ D A% AT HL A T !

KB A RAPIT . ERAEROL T, HEF AL IR RECHO(n log n)o ARFTFERT, K2
PEATHEF Y, BRARMEAD TR, WS AR BENO(n) ! XA THERP I, PRIEHEF Y
AT RA P B 1] 2 O(n) o

AT B HEARARNME , TR0 IR T TRERS LA T AR T S S A S SR T AR ME . A — a5
SERE B, A B AR T AR LR, PR SE ICA RUIRRE 2 1 ST AN — DA,
FE AR AN TR — 17, ORI A

O FHITHEEIEFFHE. BORRE — ML 1000 TR WA ST HEE , Wil ZE A~ Wz
)3 BEIX U T 5 W7 AR LR AN Herp SO0 TR A THER . PRSP HER P I B
BIM—TAPEA, IRAG IR ER R

Q e, BTG EERI0MES, BIARG RN NS MES o BB N
ARESHARE S, 10RBPRRSEI T, M BCLs WARZBIAE 55 #RARAE, 108 A 58, X
WRE A ASORY, WAZBTERSEN T, MINZARIRAAR AR 0 FE TAE, 1M
A PAZER— AR ?

BEEPEREAN T, AT RA P RE R AR RO TR |

(D 4% H Kalid % #7£ Better Explained | A& “An Interactive Guide to the Fourier Transform”, ik Mhttp://mng bx/874X,
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11.5 MapReduce

A —FPREER AT AR IE ORI A T, B oA Xk o R TR R LR R AN I Z T,
SERVUAEEICAR N Liafre, (HURGEES A N NZR? EXFMER T, AR EZ G
BHLLiETT, MapReducese—Fhiif TR Bk, RT3 A T A9 R T H Apache Hadoopi
e,

11.5.1 SHREZEZAAREH

BSARA — MR SR , BT BEOTACAT, T B H T2 22 SQLA A, 7EXFh
THOT, IRABERIHMySQL, PFME e R TGS 8Os, BB RERIZ T, M,
s 238 1 Hadoop & FMapReduce |

SMABEARTF BAL R — MR AR, AR & 1007 MR, AN ERA A PSR R 75 21050,
R H— ST TR, KEAERECH | R 1005 T HEAURA R, ATREJLRERESE 1.

AR AR H O A T A B R PN SE R I A, HorP A MapReduce & T 91 fidf B A4 R
2 B (map ) PRECAIEI (reduce ) PR

11.5.2 BRETERE

WL pRBURET A, Bz — DB, JEXT R BN R AT [RREA LB, fihn, T A e
S eRECK R R B U R B -
>>> arrl = [1, 2, 3, 4, 5]

>>> arr2 map (lambda x: 2 * x, arrl)
[2, 4, 6, 8, 10]

112)13]4]s
VL
2(4]6|3|19|

arr2fl &2, 4, 6, 8, 101: BB Harr 1B NICREAEIE Koo R B AEE IR P,
{E AN SR B A T A B E T K AU R 2 5 E R IO RS

>>> arrl = # A list of URLs
>>> arr2 = map (download_page, arrl)

TEXARBI, PR —NURLISH, 7735 F 2045 NURLES [ 0 5 05 58 I 277 G 2 B
arr2i, T4 NURL, AbBGEACHS T A 3 LR, W15 3E4 1000/ URL, AT REFERT JL/INGT ! u
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WRA1005 5L, MimaphEHE A SIKF TAE D BCA X LETH R AL E Sy 7o AR [
100 5TTH, PGB IS 2 | Xl /EMapReducer “BAGT” FRIE T RO HLE

11.5.3 VIAH KK

JEI RERT RE S N B 2K, S A AR U IO — 100 WS o — R ol o — e

2[3]4]s]
R

1
!
2] 4]s 2]

IMIEF R — R e o — 0K

el

112314 S\
VA
15

MR ARG

>>> arrl = [1, 2, 3, 4, 5]
>>> reduce(lambda x,y: x+y, arrl)
15

FEXARBIT, SR TCEMM: 1+2+3+4+5=150 XEREANBIEIE,
W LA AR 221X 75 T R

MapReduceff X W] ML TE 2 TRl T & At . B g, waBtH1ats
i, i fiMapReduce R 5 JLOM AT SRAGATAIZER, AL SR A T REZAE D B0 N

11.6 &3 ESFFN HyperLoglLog

TRBARIE A W i Reddit, B 44 NIRRT, REBERE LIRS & mit, K2
AR A I B R A E

SARBARTEGoogle A TR AE M it , H FARSR AR tH BRI 5L, [H L5 22 A0 B ) TR R 4R
TEABARAE A SR A 00 1120 A IR 55 bt Ly , 2L S P P H 5 o) B Wl o AR — ST
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FerpisR TR M AYURL . ARAG B0 5 BORS TP B 1) B A UR LI R X g B
XLEHR R — MR RIS, 9 e RIS o

HE—DILR, IRTEHW BRSNS o yPud s moily, nl T .
B, Googlenl REA —MHERHIEISIZR, AP Ay C AR M T,

AW CA0 Saditio, WIZER IR AR
adit.lo —>Yes
adit.iofERMHIIF PN, KU T . BOIRN TR RO(), B
SRR B, AN

HIEGoogleds BRI BUMCAMITRIRG], X MEBIRAER K, 2 5 s
], RedditFIbit Lyt il & X AR RIRR T A0, (R 2R P A kT 48 |

11.6.1 TbELIERR

i RE an iRt 1P Il A g R — P R A R 2 A, EAR LI A T REAXT,
{HARPTRERIERIAG . A HIRT R T AR R A4, nIAME B, Ml A igas . TR
FURNS, ESRY AR, AR IE A, A REEIR AT RER IERAY .

Q ATREH B IRAYTE O, RGooglenT ARG H “IXDMRIBECAR4E", HEPr BIFRA AL,
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Q AATREH B ATEOL, BIASRATREE IR AR XD ASRAE”, Bt R A

fii it 9E A (UL AAE T A AP ZS AR D o fHTEISI R, 6257 i Googlet S 1 Y i A
URL, B FiIA B i YA AN R A B A AR 1 1 T T A R A SR 2 XA ) 195 00
BT AT (R BRI IXRE Y o Xbit Iy &, AR 4l 47 . “BAT XA Rl ] B B
RN

11.6.2 HyperLoglLog

HyperLogLog/&— M FAR IS U2 L . R Google ZE i3 F BT I [ &R 1%k
i, B0H Amazon BT R N NG AR [T R A B AR, B IR R, TR ERE R A
]! XFGoogle>fidi,, WhiAT—A~Hik, Hi @& H AT IR Z . A PP T ZRE, Google
DAHIWHZA R RS E H G WRAREGER, PO AR H & B 05
— R R, X HEBREAET!

HyperLogLogift (Ui 15525 R RI e R AL, SRS —HF, BB HHERIIA SR
AR JURE A, i RS S 2,

s EAE H R BORE 2 )\ JUAE i), ] 25 e AR A 55 |
11.7 SHA &%

ICAFE SEAN AR RIE . FATRIE— T, BSIRA — 5, 2O AR SR i (EI
B

(LTI T I [T I T I T I T TI 1]

q9 10 11 12 13 14 15 16 17 13 :9 20 21 zz 23 24 25

PRAE TR R ASOR B E DR X ME AR A T A 7

Adrdly  Biridy

KBBY  FBLE ki
Cir ity YTl HBEE
L S H B : co e dpikey, |
[I[ELI_J_J_LH [T T T T T ]
o 1 2 3 e7sq101112:31415161719192021z2232425
PRIHETAE XA T o
0.67
aepes T
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AR ]2 [ 1Y o Y VR JE S A ST BRI, AT FRR P T g, B
IREAMEAFRAEA 25, G ZRIEIN O(1).

TERXA/RGIH, RA BRI s B SRR S0 1 o B RSS2 — AN A5 ER IR [al—
e Clh=r

11.7.1  EE&E

95— PR 2 45 51 (secure hash algorithm, SHA ) pR#L, 44— 7445, SHA
iR A HEAIE

“hello” => 2cf24db .
X ARTEA 554 AR R SHARE— 3] S8, EA M — A HME——— DR A 5
FH TR 2R RIS sR BRI 45 H A U R 5|, T SHAMRE 4% H A2 Lo — A5 e
X T RAARFAF R, SHAZ B EAAE
“hello” > 2cf24db

“algorithm” = bleblec..
[ Fmsswwd ” :> Se 234 Q4.

W BA
SHA A g # s MARK, ZEHET .

PRAT et FHSHASK S Wr g A SO 2 A AR TR] , A E AR RSO ARA ] o RBeVRA —1~4 GB

RSP, IF B A AR A AT XN RIS, it VRS FHsE i A 7 R PR i AR B S 16
B, MR TSHABEME, FXTZEREE TR

e R 2 iy
3 J
o2 pakt.
et A Wy AR W 2t F 45 5] W e ) 4
N V4
Fp)EME, B Xk
£ A~ it
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11.7.2 KEZR

SHAR L EARRETEANHUE IG5 3 O 00 T 0 Ht b A7 e, fldn, R Gmailil 3| B0t ,
L HE ST T AR RS REE T B, O GooglefEk Y IFAR R, M2 A Y
SHAMWFI(E ! VREIA TSI, Googlel T HBIME, FRFA5 IR HAE A A RO (B HEA 7 HL A

I I ‘Z‘M] v
i caj3}
b B8 REBY ? sl
Fe AV E ) % b A A F o B Y GE. 4l
W A7) R
Google FUZ HLASHEBIE, LR ULAEERIE ) SHAS 2 IR S BaIE ., X Fh
BSR4 SR T R I

Q.l)C 123 _ 66&13(‘
{EARTCIEAR Y B (AT R AR A e
? &~ 6cal3d

XERE T HBCEEHE BT T Gmail MISHABGIME, WICEHE AW H RS | AR DR
AN ONE, BRGERATT

SHASZ PR | —F %8 SHA-0. SHA-1., SHA-2HISHA-3, <4545 #lE], SHA-OFISHA-1
B A FAE— BB . ANSRAR Al H SHA PRI RS A HIE , 5 SHA-28{SHA-3,
YT, AR B berypt, BT AR P2 oK,

11.8 EEPEURMEIIEE
SHAILA — N EERHE, AR R AU . BIRA — A5 e, IR T HEEIME.
dog —> <6357
MRS I — A4, B HBEE, G55 TH)
dot = 23124e

RARGS, ARG IO i F AR 75 AU i 2 A5
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AW, RABERAR, R S RS R R BUR Y . 7EXFMELL T, AT Simhash.
ISRARRS A5 AN B, SimhashA: B BOMEQL RAFAEAN Y 2200 . X EARBERS IE i 1
BHGMEARFIWT A A5 B AR, X ARA !

O Googlefii FHSimhash> 3 W 512 75 CL 8 4k

Q 2 AT LA ] Simhashok B~ AE A8 SO A3 2 R 451

Q Scribd oV EAESCRY A, DMES A5, EAGEN A EEA B NE! XA

W3t T (] Simhashof ki EAZ TN AR S5/ (oAl - s ) 2800, a2, A
) E{EEC8

T ZAG AT I A B R EER , - SimhashfRAT

11.9 Diffie-Hellman ZZ$A 3z #

X HA B —REDiffie-Hellman 8.3, & LAMEAERY 7 20 e 17—ty A0 [l . Q] i 5
PEATINEE, LAME HA WA RER R

T A B R — RPN B, WnkRal o, b2, DIBLSHE. XRE, RIRYS
WRBREIE <4157, VREETEHIL N “do.g” . (HIATL AN B Al —2, X Fhr =
ANET o FATARER o IR R, oA REA AE2ik s PR, PBhnagas:, dhmptit
THE . BMEE S SR, KRS BT eiss Hok—— e A E 2y, Hitk, FATERA
EBOME R, HXRERA KA 20

BIAEFR ITRENE B RAB T, 150X FE 8T B N8 SR AR 25 5 (i 28 1 ol et o RO TR B B
B 99,6,13,13,16 24,16,19,13,5”, WM RAINERZRa= 1, b=2%, FHEHEKUT .

3 6131316 24 16\213 %
A R A A A R A N

vt owmm P * 1 S wm e
SRR, RO PRZERMEH La =2, b=3%,

36121316 241612135
A A A d ¢ L Ll
hello wovld

SEARXT T GO R R I AE AR A S e o e SUYIR], FETEGE B ik X iR
8%, (ARSEHBM T . Diffie-HellmanF o 140 F wi4~n) &,
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Q X5 Jos HUE I o A TAS o2 i By R A TR I 330k o
Q SRS I AT B LB R A

Diffie-Hellmanfdf FIPNEH] - APIRIFAS] o B4 85, AGIHURATFRY, ADRH A AT 2
b, B ERE AR S A, Sl ATy 2O A o AR R R IR . A A AR
KA, ARSI AT I o I s T B A AR A e . B U AR E
FABA, WA IRA e EH R

Diffie-Hellman 5% S HE AU E RSAMKIR B Z (Ml o A SRARXS I 88 O, SE K THE5E
Diffie-Hellman Sk 2 ANFEIUERE . B REHUHE SCAKERESR .

11.10  ZMAX

FRAFHYZRVE B B S A 2 . MR R 3R E A BRI R SE 2 —

LRI TAEL E LREA T I RBRIE M GE SR RE 148 BN, BRI e R 28w A
PR s FHC T HEAR . WAZREAIIE2IETT, 7 BN AE DR RISKAN 5 R4 HIE3
FIL, T EHARRATRAALAT T o AR TORATEIAI20RAT T, J9fc REREE o= A, k™
ZMRAE . 20 THRASIE?

AT, EARRRNR AL, 25 A PRS0 R PO RE

A=A ARRADBR, BERAREZ PG SR IREEHIFERE, M, X
Bk SRS, ARG IIFREAT VNS B35 8 (Bt BFFEAE) F2IETTRITTRY, e ey 2
AFH 1S/ B9 55 S AN SETTRYTTAY o ETH G LA IS, AR 2T 2351 500130076 SRR 5L
PRATSOR AN E], S TR N 150030 TR A2 AT X AT 3R A2 0 SO 547

B HLA) FAR R SRRSO AL, TSR [ R

RATRETERE, ABAE TR KRR IhE R, X SREMRIA TSR Frf iR B LA ]
T FHERAEMRISR S B . ZMERRIE— Sz A3 Z AOHERL, [ IR PR R i — AR o (ELIER T
FIE— R D |

MR HISimplex 53k, RATIERE A, HIABBA A WRVRXTHR LS,
ST ERAIE !

11.11 4iE

AREEfEHA A T 10050, MERUX AR IE IS AR 2 M S R 28R . TERE R, el
(272 7 SUBAR BB T8, SRS —KFLitE S, AR BMAVRIXEERET T 17 RS2 R 5L

www.1024ebook.com



http://www.1024ebook.com

1.3 O(log n).
1.4 O®m).
1.5 0O®m).

1.6 Om). WRATREINN, FRAX26AF R —ASX e, I TR RN O / 26) T2
AL — 25T, ROFI/RIEAFZ EILL . BRLL. I b sasi L%, T Xt
AR ERMBROBITIE . O +26). O —26). O * 26). O(n/26), BB R
HOMm)! FAAWE? WRIRE-AT, 437, IR ROFRERIFE (e
— AT, X L2680 R R ).

P28

24 FERXH, PREREESIFRF AN, HaA HEBCOH—R . BB TR,
MR AGE N 5 SERAVEEHCR N, R AGEEEDR . TR T B A LA
Z, WIMHEERE SIS, S35, (CHIRERENLTIR TR, SR BPGR A8 %
TAREBUITA LR, fEXMEOLT, SERIEEPUEEE A . Ik, XX RlEk
Ui, BRI R R TT 5

22 MHEER. W EPITHALE (RS RESIASA), X IEREERE KA, A
PAT IR ) ARABEY LT R, DR BRI R RS F R 26— R
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2.3 AP B ERBERE ALY Al — 7 RIS R e &, il EE R Joikix
FEA, SORBUGEER T RIFOTR, MUBINE —DICRITER, IWEEHERHR X o R,

2.4 BUEHMARAEERNE ., S5, BT A REECRERM 4, SRR T
B —1%4 HAdit BE P EFacebookid M, HH P 2084l ARIE AR, bRk
WA P RIE, VREL L A THE T !

2.5 AR, HEEE ICEAE, (HIEER MiAs AR, R R e, S EERA Y.
R, AR LA AN, (BAEAS T RS LS R2 . AR5 A A0 —FNR G
BARAE I ——BNFe . XAk DL AE LR X Q] 4 P a7 e gkt 45 #1742 2R Bcdis
SR KRBT
Facebook S FRfii A Z A2 W87 RATRERE T2 N8R, e TARE A MM EHRES
. BENER . BIAE . B AR R X ST A TR BRI A

H3IE

3.1 FHE—LARATRAFHE B .

Q EEAHT Mfgreet, IS HnaneMETIEE Fmaggie,

Q Bk, Hfllgreet i T Mifligreet2, IS Hnane TS E Hmaggie,
Q ML pRfgreet b TARSER (L) JIRAS,

Q YETY R B R R greet 2,

Q XA RESI TR, Mfigreet MIEE AT,

3.2 KW, BRI AT A AR AR A RIS A B, FRE A S e as ) (2 an
) JE, BRI 2k .

FAE

4.1 def sum(list):

if list == []:
return 0O
return list[0] + sum(list[1:])
4.2 def count(list):
if list == []:
return 0
return 1 + count (list[1:])
4.3 def max(list):

if len(list) == 2:

return list[0] if 1ist[0] > list[1l] else list[1]
sub_max = max(list[1:])
return list[0] if 1ist[0] > sub_max else sub_max
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Y3 BE 183

4.4 T ARREASER A DA DT R . MR AR S XA ORI, Ak
T AW, S E AR

TE A ARBGB IS rh, ARAEE o P, R —R 238, IR —F T —
k.

45 0®).

46 O(n).

47 0(1).

48 0.

E s

51 —3.

52 A~—%k,

53 A~—3,

54 —3.

5.5 HHIeRELCHID ] SEIE )53
5.6 HIHsKREBAID AT SLELH A0
5.7 HEIREB. CHIDA] SIS
E0s

6.1 BRI N2,

6.2 AR,

6.3 AARAIFT, BU[fT, CARAfT,

6.4 1— MK, 2—HF, 3— VR, 4 A, s——aR M, 6—FTFE, T—
IZARE

6.5 AN, BAZW, CEM. CRRBTER. ROZRKTE, HILRHEZE, HE
ATRERAN, HRTREAE.

BIE
7.1 ANS; BHN60; Cffi HZK se e bk ok b i i As, ROMAEAE fRGH .
$8E

8.1 —FhETAENmE, WREARERRE RN ERM T, HFEERX IR, HIA
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REFPRAR TN 1k o (XA A RER B R A .
8.2 AWrHbPkLE T FEA T B A SE B R BTG 3, BLEART B EANE SE BT
BN XA A RERF R A LA
8.3 M.
8.4
8.5
8.6
8.7

o

o

i

o

Him

o

o

o

8.8
SE9E

9.1 B, EXFMELL T, VRATEARMP3RE L & FliPhone FIT fil, EHHME 45005 7T
9.2 fRIHENK . BV,

i

o

9.3
CLUES
Ulolo]2]olo
EI_O O|Oo|3]|o

#1005

10.1  W[{fif)2—4 (normalization ) RAITTHEEENLFH P AR5, 4R IR EEEH
MIVESr o B, PRATRE A Pinky -F-30F 43 3, T Yogif F-349F 41 3.5
I, RFE R R Pinky T4, (EHSFPE 3.5 B . SXRE B3 T [FIRE A bR o L
BAATRTES T o

10.2  AJ AR KNN3 5 WA A PEo0 B . (BRI 3 4B fE——Joe . Dave I WL
#l'Wes Anderson, flifi145Caddyshack 433l 3 & . 4R TSR . AI AR EEPES)
HFIME 3+4+5)/3 =45, M%Wes AndersonfJPE/rH KAE: B+4+5+5+5)/
5=445,

10.3 KT WRFIERARIE KA, FRIRATREAAE 2 . — D ARSI RE : ISR
ANBIHI, N5 FEsqrt(N) 4B
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L P

lirokkking Mlgorithms

M illustrated quide for programmers and other curious people

* fr—E REARTEM IR

& % BE T Python

¢ 4002 RER, A rdE B TR

& SRR AR SR EERE T T AL AT

& FPRATE WA R IR T2 Brgn F )

AFTEH  —WA RS . IR REA®R . SiE!

Sander Rossel, COAS Software Systems

R ERAETE BRI /N — R S EED . IR, AP IERIREIRLISK !

Sankar Ramanathan, IBM Analytics
m4, fEHEEBTIRALEIBER) 7 AT T TR . SRR IE S FRARTFHIEIEATTA,

RIS T AN A B

—— Amit Lamba, Tech Overture

BT XABERARE, TR R —RBAZIR
— Christopher Haupt, Mobirobo

B R#X. iTuring.cn

M OERHE QERHK

N/ RRRSTR | 8% ISBN 978-7-115-44763-0
A B HBES S BRAd RI4E . www.ptpress.com.cn EffT: 49.007T

ISBN 978-7-115-44763-0
9787 115W4476300>

www.1024ebook.com



http://www.1024ebook.com

	封面
	扉页
	版权
	前言
	目录
	第1章 算法简介
	1.1 引言
	1.1.1 性能方面
	1.1.2 问题解决技巧

	1.2 二分查找
	1.2.1 更佳的查找方式
	1.2.2 运行时间

	1.3 大O表示法
	1.3.1 算法的运行时间以不同的速度增加
	1.3.2 理解不同的大O运行时间
	1.3.3 大O表示法指出了最糟情况下的运行时间
	1.3.4 一些常见的大O运行时间
	1.3.5 旅行商

	1.4 小结

	第2章 选择排序
	2.1 内存的工作原理
	2.2 数组和链表
	2.2.1 链表
	2.2.2 数组
	2.2.3 术语
	2.2.4 在中间插入
	2.2.5 删除

	2.3 选择排序

	示例代码
	2.4 小结

	第3章 递归
	3.1 递归
	3.2 基线条件和递归条件
	3.3 栈
	3.3.1 调用栈
	3.3.2 递归调用栈

	3.4 小结

	第4章 快速排序
	4.1 分而治之
	4.2 快速排序
	4.3 再谈大O表示法
	4.3.1 比较合并排序和快速排序
	4.3.2 平均情况和最糟情况

	4.4 小结

	第5章 散列表
	5.1 散列函数
	5.2 应用案例
	5.2.1 将散列表用于查找
	5.2.2 防止重复
	5.2.3 将散列表用作缓存
	5.2.4 小结

	5.3 冲突
	5.4 性能
	5.4.1 填装因子
	5.4.2 良好的散列函数

	5.5 小结

	第6章 广度优先搜索
	6.1 图简介
	6.2 图是什么
	6.3 广度优先搜索
	6.3.1 查找最短路径
	6.3.2 队列

	6.4 实现图
	6.5 实现算法

	运行时间
	6.6 小结

	第7章 狄克斯特拉算法
	7.1 使用狄克斯特拉算法
	7.2 术语
	7.3 换钢琴
	7.4 负权边
	7.5 实现
	7.6 小结

	第8章 贪婪算法
	8.1 教室调度问题
	8.2 背包问题
	8.3 集合覆盖问题

	近似算法
	8.4 NP完全问题
	8.4.1 旅行商问题详解
	8.4.2 如何识别NP完全问题

	8.5 小结

	第9章 动态规划
	9.1 背包问题
	9.1.1 简单算法
	9.1.2 动态规划

	9.2 背包问题FAQ
	9.2.1 再增加一件商品将如何呢
	9.2.2 行的排列顺序发生变化时结果将如何
	9.2.3 可以逐列而不是逐行填充网格吗
	9.2.4 增加一件更小的商品将如何呢
	9.2.5 可以偷商品的一部分吗
	9.2.6 旅游行程最优化
	9.2.7 处理相互依赖的情况
	9.2.8 计算最终的解时会涉及两个以上的子背包吗
	9.2.9 最优解可能导致背包没装满吗

	9.3 最长公共子串
	9.3.1 绘制网格
	9.3.2 填充网格
	9.3.3 揭晓答案
	9.3.4 最长公共子序列
	9.3.5 最长公共子序列之解决方案

	9.4 小结

	第10章 K最近邻算法
	10.1 橙子还是柚子
	10.2 创建推荐系统
	10.2.1 特征抽取
	10.2.2 回归
	10.2.3 挑选合适的特征

	10.3 机器学习简介
	10.3.1 OCR
	10.3.2 创建垃圾邮件过滤器
	10.3.3 预测股票市场

	10.4 小结

	第11章 接下来如何做
	11.1 树
	11.2 反向索引
	11.3 傅里叶变换
	11.4 并行算法
	11.5 MapReduce
	11.5.1 分布式算法为何很有用
	11.5.2 映射函数
	11.5.3 归并函数

	11.6 布隆过滤器和HyperLogLog
	11.6.1 布隆过滤器
	11.6.2 HyperLogLog

	11.7 SHA算法
	11.7.1 比较文件
	11.7.2 检查密码

	11.8 局部敏感的散列算法
	11.9 Diffie-Hellman密钥交换
	11.10 线性规划
	11.11 结语

	练习答案

