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def findSmallest (arr):

smallest = arr[0] e TR INAIE
smallest_index = 0 SO BN TR RS

for i in range(l, len(arr)):
if arr[i] < smallest:
smallest = arr[i]
smallest_index = 1
return smallest_index
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def selectionSort (arr): < SHELAHFITHERE
newArr = []
for i in range(len(arr)):
smallest = findSmallest (arr) A
newArr.append (arr.pop (smallest))
return newArr
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print selectionSort([5, 3, 6, 2, 101)

24 NG

Q BN I —RHER

Q T EAHHEZ TR, AT A s aR

Q BT RAE—iE

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

Q FER A AT R AR

R TR /N

Q 7E[Rl—ANEE T, BT TR ZERIER AR (#B Mint, doubled¥ ).

www.huiyankan.com



QxJid)a, #RZRSFEERENG—FHRIEFTE, REBRABEERNENLE,
Q % 4T P 5 R AR Z A 250, F4THANB 05 s Z 5wk AE A XA ) el
WA R R R BT AL

TME RS OEREA T, FAENAR R 2 —— PR R T i o 123
RERFZ —, BRSBTS e ZEMLAR TR L& e
o FANETHE =AFEE ., A BRI, A LI A

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

Q HHAREZ L PAT R D — A IH R, SRR RISk factorial, X4l

A4 factorial, KRR IIZEIRALIS, DU, B AP T H s AT i T A
138 51 e R A SR

AT RN . PR AN T3k R RE R ] 22k, BB BN, (EH SR
HARES

3.1 &3
IR B TR BRI, R80T — A MR TFHLA



30 %3%F @)

E O vl
Er

2

!

2

'/’=.—"-

)

\
\J\\\\l\l

e W

ey

R_HnH
b5

XMETRART, METRNa T AR T YRR G A RBIPI, fREE
Mt 285 Je XM, PHEEE T A
MR

AEETWAE

e EARE

FEEz s ’
e %] K 5h & R

&5, HHkE
,;;&J\/}?;f s

(1) BB AR & T

www.huiyankan.com



Q) W& TFHEUH — 8T, 7ERImR.

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

(5) MR,

RS T

(1) Ky &P YRR AR T,
) mARET, BMEEEE L,
(3) AR, AR E R

TEARF R, WAL AW SH—MIRA MR Ewhi 1efE3h . REa 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 A 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!"

XRITERVE AR, (BAEFRE AR, 5 R IAEE W . 18I0 FUR LR TR IT S E M, Jf
BAPERE LR . SChr b, fEALEfROLT, MR APERER4r. BARE K Leigh Caldwell7E



32 $3% @)

Stack Overflow b HEAY—4Ji% . “WURMIERR, FEFROMERERTREE 5 ARG, RFrIRE
AL P . AT PEE R AT AR ROk UL R 7

TRZEEAME A T8I, B ML AR

3.2 EZFHIMBAEMH

M TR RO A 2, IR SRR pR BN AR 2R 5y g, RS E
TCRRAEFR . N, (B R Ziam S — BT X AEE I Y R AL
> 3...2...1

M, ARATLAAEIH B NS, W PR

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

WARARIZAT LR AR, R A — R XA pRALa A TR B e i T

> 3. oWl 00120

(%uﬂiﬂzli{?ﬂ:ﬂﬁ, A% Cl+C., )

Y 55 3B H PR, MR E T BsHEE 1 e IE.jilﬂﬂlﬂi B/ iE 2 P B AR AR R
%4+ (base case ) i )2 54+ (recursive case) . BBIFSMHTERIEFRETAT A D, ﬁﬁ%ﬁ‘a/ 2440
TR REEAFRAA S, M s ICRIEH

AR B count down S INFELE 5544

def countdown (i) :

FBRTEIR

print i
LE G s 0 < ekt
return
else: oo BIARHE

countdown (1-1)

WA, XA R R UM A IRERZ AT, R R,

(D 2 Whttp://stackoverflow.com/a/72694/139117.,
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1) & M- 148 R countdown

f

T &7 Ak
3 RAEN

3.3 &

AT —A B SR A A% (call stack ) o T
AT i AR AR T2, 8 FH 358 U sl Db 2 B A B 23 o

RBLIR LB AMGERE , I MBI T — R I ——— &

%,
A Z RS MEERET, A — M IFEI0E . R
WA INENLE ALY, B AT BRAEAT— o, — S AR 2
BRRZ . AT IUMAENT AT s RN, AR

N
\\/ R ‘ .
e TRIRAS, PR ICINER o PRI SRR TG B A IR R . RN

(HfA ) Fsg s BRI,

=

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

N R U AR IO

T;e)tDO

- ﬁ)oJ« e
WF Bk —p Ak F N—"
KeFR %, EHELR KA e
W Jede @Ak, ey
&AL

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

A ERE]
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3.3.1 R

THAALE R I FR 3 A AR AR . AT PRE BTN IS AR . T2 —1
ATEPL 1Y) BRI
def greet (name) :
print "hello, " + name + "!"
greet?2 (name)
print "getting ready to say bye..."
bye ()

XA BRI, P 53 AN~ R X P R AU AT

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

RS 2 P eR R A R 1

" B
FEPython¥, print,2—/AN&4k, 128 FRAEE, X ZHEECRA DI, REXAE
EHATT .

BRI Hgreet ("maggie) , THAMUKE B HE A% R B H ol —H NAE

P

I

FRATRAL X LE N A . AD Hname i B Nmaggie, X ELAGERINAAH
v

GREET |
NAME: | MAGGIE

B SR IE FH BRE , TR HLEMG X AR 2R y&lﬂﬁﬁ#ﬁ&ﬂﬁﬁﬁﬁ S AR N AT R Tk,
{R$TEhello, maggie!, FHgreet2 ("maggie") [AFE, AN A IX A pRECIHFH 43 Bl—

BRNAT
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)

B A ko AR R

\_) GREET 2
AME: | MAGGIE |

GREET
[NAME: TMAGwIE |

TR — MR IR I LENAE e, Forp s A AR AL TR — N N AF B Bl ARITED

how are you, maggie?, 5’&)%&\@@[1%]}%18@0 Jﬂﬁlﬁ, *»%E‘I%Wﬁﬁ%ﬁﬁétﬂo _
GRe
M“Gme
| GRrReeT
INAME: | MAGGIE

fmﬁ,&mﬂ/‘JWﬁﬁ%ﬁ:FﬁﬁgreetE@,ﬁ%%ﬁﬁﬁﬁ@ﬂ?%ﬁgreeto%Wﬂﬁﬁﬁlﬁlﬁgreet2
W, piigreet A#ATT —3F 50 XEATR—NEEME: AR Z —A 240, a2 F17
FA TR ZARE . LRI ITA R EREENAET . PUT5E R greet2)i, MRIIE]pREL
greet, JFEMNEFFHIHIT FFIREE T THUT: B THgetting ready to say bye.., FHHH
PRi%ibye,

Bre

GREEeT
NAME: | MAgeE

TEARTRANIN T Ry e U INAFER . SR)E, IRFTElok bye!

%ﬁ /|__Bve

GREEeT

NAMG: | MALGIE

s FEIXA R EGR ]
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BAEAR IS T pifligreet. HTBEAMMSENEM, RN EgreetiRIn . XA T
FAHZ A RB A, WA AR

%3
3.1 MR T AR, VRATHATIRLL(E R

GReeET
NAME - | mAGGIe

N HEDRFA A I sREC T A

3.3.2 BIFFAK
B

I R R AR SEEF SR factorial IR, factorial (5)BES!, H
EXWTF: 51=5*4*3*2+1, A, factorial (3) N3 *2+* 1, FmEZEHETRMEITREL
def fact(x):
if x == 1:
return 1

else:
return x * fact(x-1)

R AT fact (3) IR AIMGR AT LAY o S T, BT RERS H T Y AT
T 2T .

Kty AR
2ct3 % — ki Afact
f.’ —() m xh3
cT |
i Xon ]
FACT
e

#9798 A retum X % fact (X '1) c,-rz
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RAAL T fact iy % FA“'Z» « RL@bhEAR
ZRAAF, xb2 if x=-1: x 1 £ BT A o )
x |3
[ S Fhct ]
L X | 2 | A4 ik A A
else FACT F FTx, ALEEEE
. E2EN s
ST [ Frcr |
[ x {1 | ;— N BB AAF, Ak
FAC 5 3% /ol R dox 5
return x % fact@-1) AL i Arek. &
FACT
_;_1_;
FACT
> | 1 |
; ) FACT
if x==1: ENER
FACT
% i 3
o AT Rk R
= iy, ddhh A
R 2wk fact 7,?(/* o R ML ) i
AR A, AZE %K 7
— /iR R 4 g \gl ] FAC
x |2
FACT \ .
Eifl 266 |
ES ¥ Sl

retuen % % fact x-D

xh2 —/

o 4 )

return x % 1 acl(x-D

xH3 ’/¢ T
& ik A
A\ w2

— 6
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EE, B factAHHA A C YR, 75— R0 A BEVI R 55— x5

FRAE A R B (. AEARZTF kRO, F PR BTk, F sy
TH—Mk.

AELETWAE

I ER), AREIEE— R AR A &7 oE, PIRIR LIS A WP & 7 2 A4k

ETAEER
W dF

(BB IA T ERT, B &1,
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BRARBEA G THE, RSB 2 MR AT WP G 7 B AR WY R I — T

BT FRE
T &FR4C

o BAEFERT 5D

3
=0 =

et T FD

]

BERS, PR FTRSRABL T T 1A o

~[~ Kt i

—

BoxD /- |
|

)
\
| Box® )
pox A' [Cl|;

’

N

JEOR “ @ THET ARREAE TRP ) X R S R SE U R T, 1 R RO PR AL 5 i R A
EERE T MR, POMRTET A CBRER & T HE——HRB IRIAR T .
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AR BARARTT M, ERR B HAUHT . FERETR A R TRE A R AN A . B4 RO
FHEREE S F—REMINAE, WSRERAR R, R E TN T R s BRI A5 B 7RI &L
&, IRA PR

Q FB S S, Feni i HIEER .
Q i R#EE, FRE—DRPBIHTEE, NERBRBHEERIN. 750, IHE A RS S
LRI
%3
32 (RBRMS T —dH R, EA/NSSEEBRSEE T sl IEWRERIR, XHT
BERPREOART, THRAUARR A AR rh N AE o SV R BESE B T s AT, R4y
Bk AT AR 7

3.4 INEE

Q IR R A C e

Q BB pRECHAT PR FERLR AR IR A1
Q HA PR TRARIG

Q FIT A eR A AR E A TR F Ak .

Q PR ATREAR K, OB S IR AT
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R R T b X AR 3] by 5 — il R 6 B AR e T ik
Q 3 ik p——— A R HE S Sk Bk B8 R i 8 260 Rk

HI—FIRANG T8, A E A E R 2= 2 0B B ek e 8, AT R ™ 2
(divide and conquer, D&C ) ———F=E 44 13 I X (R BUAR DL 2

AR ATIE L o HEeff o —Fh ) 8 Bk B T A AT PR, D& CHEHE T ikl iy
B, &S AR T, HXEET S, IRAFERFICHK, AR “fAmE
Zfefng

TEATARIE, VRl o — A E B A D&CH L —— Pl o Pl & —Fh P,
JE 2B B HE PRI 2, SR DA U A L

41 SMAZ

D&CIFAIR LK T ER, Tl = Bk, |k,
A ERIR B 5 A AR, B AT 4457
{H AT REE 25 5 PR s e, TR GO HE Y ——— Pl FHD&C
RYHE B

BaIRER £, H—/N N+,
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163¢ m

64@ m

LAY o°

' [ IRV ) D v )
;\"'lnl‘,,"}\,,('/)". Yl .ll"',' N

’ N

AN T
RS RIS LIRPI VA AL
':l| ))ll“l)‘\j\.' "I,-,.,.;I"" 2
T AR D R LN S L
VoM s \‘ J ))‘ Hhea (RPN
ll',‘,l\!/ ,r'n."\', '.l', Y ",.
LI w7] ) ', ’ '\ TR X TS
n/"/,\ 20! ST A IR
/ d ',,,/‘\'\‘-.,'.I., Vst )
n'?’, v N AN N A \
PR PSRRI ll",)n\\'\\l"ll\"
B N KA R Vo TN G DA
ln/" I., e |'a LIRS \'l'-'.n.':'\l\ m

PRESRE X Bt 4 57 3t 73 T B, Hp th 87 BREDI AT g

—
"-ﬂ

Ko BIR, FHBIIMEAMATFEER

—

: ¢
1

4 Ko

T X XS
K2

e o N

DR — Bt B Sy Moy O, IF BRI BT PR RO RIWE 7 fl HID&CHMG | D&CH A

SRRl D &CHif pe [ AR A i R A5 P AP 3R
(1) T LA, X BRSPS AT RERT 5

N

EIEAL]

(2) AWPFs Ui (SO Ui/ IR ), ELRAT S B T
R D& CHE H TR RV A AT 58 o ATARBERE B R R TT HAT 22 g2
B, RIS AR ERREIUE, — AR IR — SR AR A

S5Fm

25m

25m

A AN A .
AN R LA
YR ',u'.'li"/ I
| l|‘l’,"l|l'-‘,l"

n ' ) ’ 2 -
.",I‘\"”'I.ll; 5m -
s 1, N LA

Cyp by 00
RAEYE R AEARRYLX
. N | DL W
A AR VRS AN LA R 1

MR —hK25 m, 7H5—hKS50 m, IBATTHRHPERTEIN 25 mx 25 m, #1522, ALK

X BRI B X RE T

WAE R ZHN A 5, X IERD&CH IR Z M. MED&CHYE S, AU I I TR s 23
A/ NFIR A RUARE o AT/ NI AR A RS WE 2 FAT T ek Hh X Rt T AN I de KT Bk

www.huiyankan.com



4.1 HpwmiEZ 43

R 3 BTHIL

V'Y \

L

\——Y—~J
é4‘¢m 6%"\ 4‘@¢n\

PRAT LIS Fsa] H P1~640 m x 640 mitg B, [RIF AR T —/ Nty BRAE SR h %) . fo]
AREART BTIR— /NP e AR TR] ) SR Wg 2

64 m

64Bm

BT hEER] i b

AR T H R ST 1680 m x 640 m, T FLAEEE RS0 - HIEE /N, 47640 m x 400 m, i
F T X e d b S oK T e, LR IE A TR0 R Ty e, WE 22, IR 2] 51431680 m x 640 m

MR, AR T 320 K51640 m x 400 mf M [l !

EXNLEEHE
AEH EA TSR KRR, LAER TERRGRRT IR, RREAE—
ERIFEEM, ARG XA KRG, 2 d ey, ZIERX— 5, FROERA LK,
FAF P REZAM, BiR R RRFAE X AR L EHG, R IRERAGELFHRRA,
T A BRIV AT Sk T T F IR A e 2 T XA Hk , W 3k https://www.khanacademy.org/

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

R R R . X T640 m x 400 mi-Lih, AT M frl e ba4gm
j(ﬁij%j{ﬂOOm x 400 m,
oK Ay F—Bed /NG £, HRF 4400 m x 240 m., }‘“ﬁ%

—
4B B



HToR, kbt BT, R —RE N L

} %¢M (SR YPEA
- i Feom
-

i
——’

160m
16w

AT R RIS, 1602 80 R AT . KX e H A A R, A
A AR L !

7y

N ’
~ D:}Sﬁém,j
- e~

8pm B3P o

7 )

P, X TFREAIRIA A i, &R EAR T80 mx 80 m,

80m
A

}30m
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XL H— FD&CH) T AR .

(1) R a7 B 2k 5 Ak

(2) B8 W2 /N RS, HAT B B 5
D&CIHFAE AT I T RSk, e — R ) B B . AT TR — AT

e — P RTHAL

[2]4T6
PR TR X BB AR, TR MIZE R IR A S 5E B T 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 BRI SOR S8 X R AT 55 W7

F—: ISR RETRABA T 2REYE? AR, FHEETE N, AR
HAALFACR AL E LR, AR E RS .

[ J ¢5 e i k= &d=hO

2 4k A4 @ 1 2ae—rik= &ide b7

PRIl RE R 2

B0 BRI IE FHAR A0 2 25 B S —2  infar 4 /N[ B R AR W 7 R TR —Fh Ik
som(Z[2]6]) = 12
X5 TH A RRAR SR

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

KPS RA ISR N2, RS AR, 4 s unfEid B T . M52, X%
T AR A HLAR |
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PRE sum ) TAEJRBHZEDLIT T X AL,

e EI) o o

&8, N FANEF o kT
ik @0

ks i, b — kT
W, b E

—

XA RIS T R IT

Tty
v
AEEH —~ SuM<> :,11% .
J
2+ 50M(> 2419 =12
A T
4+9MQZD 4*6 =1¢
i .’/}
e |
S\JW\(@) Is 6
FRT, #IEIE R TR
&7, 47
! Ve is T L% 4
% F| %A AT, % R, i o A )
ﬁgif&ﬁm% A Wb dE & o
o isc)m() "y
[} N
D4 sum() 2+19 =12

J ?
4.+sum([§j) 4+6 =19
J

ET LR J
o som([8)) 15 6.
5 i
RETK
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7 X
Y B W R AR )2 BB, KR EA AT ABMA TR RS —NTFE . BNRA,
ViR oned o S R 0

R RE—E

FRTRBAL, BLARAR R JASR T bbb T RAE S, ATREAE A8 )35 NR? A A 2K AL
YR G T | ifdeHaskellF S8 X 4p #2355 B A VAR, B AR R ARAR R i )2 R 4 B X AR 4G R,
So AR )T RN IR, BEXBAEET FIRRE LSS e, H£AHaskell#, 47T
A XA % B R sum,

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

EE, XA RRA RN E L, FEREREHEFE AL, Ao )a &tk
EATH ZANE S, LT AL A HaskelliZ 5 P 89156 k% B xR,

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

AR — AR B8 5 B fg, Haskell K 248 T #)2, H SR T B AP 512 £ I8 )2 6945
%, e RARERBERAFE T —FES, TULHFR— FHaskell,

%3

4.1 TERE TR sumpRE A

4.2 5 — NI RECR TS RS TR

4.3 IR R RIE

4.4 HICAFE IR I ARG BRI Z 5. IRk
ot o A AR TR ISR A M R I AR

4.2 RIRHEF

P e R — i AR AL, PRS2 . B, CIl S hRiEE P ) B fasore
SIBIHCR PR o PR A T D&C,



48 F 4% RFA

TR A PR HE PP X R B THER o XTHEFP R UL, BT B A %L
AU AREDR? IBICTFRT—T Y 48R M7 BURARA AT ZHER A5 .

[ ] < T

A b
ﬁ?ﬂm zg!e-x@@féa%%&m

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

if len(array) < 2:
return array

Hif

FAPRB R ERAEAL XS ITCR B TR WRES

F\| « £EB-rrkLER
$ohrikr bR

e I & ]
1% %

AT =ATCR B

33 (15 |18

BT, REMHD&C, NILTT 2B %, BRI A . T I G DU HE P ) T
YRR, 5, MBI HE— I IoR, XDICREAR ML (pivot ),

IR A A8 e R 5 T RS A o FRATT TP A2 R 5 — LR IR 2R ME (L <::>
BTk, $H HCARMERE A TTR DL USRI TT R

% XN
kF 3384k
rF33% 5k (%fﬁ)
[s116) &1 ]
'y

PR RN
XPEFR A R (partitioning ) . BUEEARA -

Q — AT /N TR R 2 T30 5
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O HeuiE(E;
Q —A~ A RS B 48 T4k .
X HEPET T 40X, AR A TR ICT o (B0 PN BB I, RN

HAHTHREAER AT .
[1is] 6 [ ]

WERTRAURA P, ST LU T DX G IR AR — I P AR . 2o OB + SEififi +
AR fEX L, BUR(10, 15]+ [33]+ (], 45 A PAAL[10, 15, 33],

AT X TR THEFP R 7 X T & ST AR (Zi 78 ) DRSS (Rl
THA), PEHE R RE WAL AT THER , BRI R SR AT R A TR, #Ea R4
HURETS 2 — A PRl

quicksort ([15, 10]) + [33] + quicksort([])
> [10, 15, 33]<w —NEFRHA

AERIIATC R IR, XA o BB LS IR R ME(E

(1p] 43> 33)

AT RIS —IeER, MARRIE AN X SO AT HE Y o BRI RS Ao x4 75
“AICRMBAHBATHY T, SHRIT .

(1) PEPERLIE(E .

Q) BB S TR s /N T REMEE R TTR AR THEME(E A TR
(3) XX A FELH AT PR HE T

AL TS TC R AR ?

32]18] 15[ 7]

BBt 33 TS

517 &> [ ]

ZEII TR = A TTR, MARFIE AT 6L 5 = IT R A B A T HER . 0 U M
FHPEHET .




>

r

50 % 4 Heik HE 5

e

mgfﬂ@u
[#F] <> 1

PR PR REAE X6 5 DU TR R A THE RS o AR BERE NS L35 DU TT R RO B T HE R, At
REXT A5 AT R BRI T HE Y o St ame? IRBCA T A — M & I TR A .

3]s ]2 ]1]4]

MR FEMELE, XX BT o XA Rl REDT R

148 [3]2[1 4]
@]_354
2[1] & [s]4]
Bl & B
3L[af4] &1 ]

TR, XL TR F R AR AE0~ 41N, TR £ 2800 T8 ey i PR s HE e e 60 75 0~ 4
ANTER BB IATHT | I, AU PRI, ARAR AT 345 2 B PSR 1 I ot
FrHEHET .

B, ARBEORE3 FVEIEMELE, AT XI5 2 AT B A T PRE R Y

qrot (GIZD &> gt (==
%
EREA <i> (als]
REENE
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KRR, BENaIt, B2l AR MRS HERMEE, XdnlfT,
qeort @Tz 1 4) & ot 0D
\’
LG <SL0]
\%
[112]3]4]s]

FAEMCERUVERMEEAR AT AT, NI URBERS A0 & A e R I Y . [REE, RAERS _
XL E AN TCR BB T, LIS

YILHIERA

R A R K ELAR T JALHIERR | JALIERA Z —FHER R TZ A KN T X, ©o@mF: AL
EMEAI MG, RARRA EAMNEGAIRG R IL? Blde, BIERBIERRBRIABFHR LS,
WAL R IR de R RGEE AN SRR RS T AR L, Be 2, R ARk
EFH AL, shitie s =AM A, kA PRNEN, mAKEHR XA, PREZS
EH AL, B, @idFRe—A B4, R Fmmas,

M FHeaR A, TR EMAIEE, ERXEMAT, RIEAIA RS TRAR LA
AEOHEER, BEANEHET, RiIEAR BRSSO E-ANMTEARKATH, 045
MAFHHALFE R R EAEAEAAALEORKAE R, S OS A AT HELLEER,
ALK, B, &R T AHL, Beik HE B SHEAT K 6 LA ARE A L X B R ARG R )T A
e RAA, F5D&CHRLEEA .,




52 F 4% RFA

TR AR
def quicksort (array) :
if len(array) < 2:
return array <o CBSEH: ATHAGE AN TRENKAR “BF W
else:
inOt _ array[o] P S ﬁua%ﬁ; EEFEﬁ’J\:.F%;EEE"J
less = [i for i in array([l:] if i <= pivot] < FTEERN TR
greater = [1 for 1 in array[l:] if 1 > pivot] = e E_Elﬁﬁﬁj(:]:%%ﬁﬁﬂ’\]
TLRARABF LA

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

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

4.3 BIKK ORFE

PR IS 2 AT, HOE O Tk B FaVEE . e TS ol HEF st st ia) iy, &
TR E B R WL ROZB T T

Fk =5k wEEE N &4 WA AT R Gk
&m&&gg Ollegn | O™, OClyn, 0w L Owh X B EEET
16 8.3 i 14 334 104 474 ﬁwgﬁmmﬁw
' HABIE B
b 19 # 664 1
199 p v R Y 29x16%
19 9P 14 196 5 Wewr  23Frw 1.2%IGH

R R A B )R FE TR T 1O B E T R AR 2 o X BB AR, X AR AT
AR X Sz AT R A 22 58 KREOAR . S2Fr b, AR TR EZE A 1R 10K .
YT TRIE, ARBIEHH TG E L REFFE2ENAEEHEY, izt rmtE
hom?y, HEARHE,

A —FP 4 NE Gt HE A (merge sort) FIHERF R, HizfHHEIHOM log n), HEREHHEF P

82 PulHEF BB T, ST, Hasfrita A om?).

ik BHEF — R | (X RS O, FEEENL T, P HER B TR O(n log n)o A4
AIRES A AN R BEm]

Q X P A SURIF 3 5 LR AT AR ?

HE
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Q AR HE AR BE L T BB TR O(n log n), 116 IF-HEF 124 TR LB JEO(n log n)
FIAEGIFHER 7 AR R ?

431 HEEEFHHFFRIRARF
BT T TS RE T Ve b G 19 T AR

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

XA PR RE P15 R R OCR IR IATEN R . BIRUBEAFIR K, s tTi ey
O(n)o BAEMBBLIRR XA B T BN, [ HAEITENEEA ST SR AR 1A

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

EAEFTENRRA DGR FTARE 5 VDB o (BB AR X P A~ sREOR A TE— ML &5 SR B3R

2[4]¢]3 9]
¢

Fviht,l'tems . 24623 13?5
Prir\t-items2-' <> 2 <h%> 4 <pms> 6 <hm> R <hm> 19

ST B AT v, T T A 5 Oy 1
PO BB T ? Teik Mprint icensBHIEL, FINERA Cx*h
FERUHTEE R AR BB DL, BRI ROFmusdennt, wm maw T
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>>> book["apple"] = 0.67 <o —TERBINIEHETES
>>> book["milk"] = 1.49 =< HMEINAE 1492 T
>>> book["avocado"] = 1.49

>>> print book
{'avocado': 1.49, ‘'apple': 0.67, 'milk': 1.49}
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>>> print book["avocado"]
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52 f(x) = rand() = CBORERIR B —MEHLEL
53 f(x) = next_empty slot() = RE#SRHT—1

=EMERSI
54 f(x) = len(x) = BFHRIKERERS

52 RMBZEMH
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BADE MAMA —> 58\ €@ 1928
ALEX MANNING —> 434 234 4638
S ANE MARIN —> 415 567 3574
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>>> phone_book = dict ()

I GE—%], Pythondft T —F G EE S R A PAE Ty SX——f I — X KAF5

>>> phone_book = {} <o Bphone book = dict ()&
XA GRS I — 2L R AR HL I S
>>> phone_book["jenny"] = 8675309

>>> phone_book["emergency"] = 911
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>>> print phone_book["jenny"]
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>>> voted = {}
A7 JRALIN Ko B Aot _
>>> value = voted.get ("tom")
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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!"
FAPRIME LK

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

BRI ETom, FIRCIBFTEllet them vote!, EEMike RIHEE, FTEIH R let
them vote!, #R/F, Mike R, FTRFTEIFGHIZkick them out!,
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A REF A4, #HREL,

B. B R K EHERS .

C. KPR RS — TR VRS, BRI Llaf] sk B9 745 52 AR ML S 2 808 2 1) [a] — 47
B, LI,

D. YA B — AN EE: a=2, b=3, ¢c=5, d=7, e=11, &% WNTFAHEWNFE
F5E3, XAHG BRECE L AN AR R R R BRI, PR BA5 RBR AR R K A5
Filhn, GSRESIRKE 10, FAEH Hoag, MERIING+2+17)% 10=22 % 10=2,
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TE TR B, EIRBRAS N s T SEEL 51004 7 RS R A 10,
5.5 KL M ALIS S VR N BERME R RLIE G, IR R A\ E44 Esther . Ben, BobAl

Dan,
5.6  HHM T EITPRABL, RS AL AAL AAATIAAAA,
57 BHIEWEFERIMS, HApB205 M Maus . Fun HomeF Watchmen.

55 &

RILFRAAH A C ELBESNER, ORI g feis 5 3840 B R SCB. ARaT i
Python{& (AR, I BUE REREARFH T B FAOPERE . ]

W 2RI REIR K BB H , HREHEDe, SRELL R AR 7 2 s A
VRATREAR PSR O 28 el Fl T

O FRTT LA A 805 bR ORI B4 S Bl £ s 36 _

O whZEARMIRE RN (8 FH T AR R FEE DBk o F ) B

O B MAEE | I AR S B A b

0 WIFEA TR C R

O — HIEE R 5207, ShZIHE B £ K

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

0 WIS S T L EE .

ocT 1B




ITEBMARER

FEAE

O 5 37 4k R #7604 ROH% 4 My 18 R ok 5 R AR

Q %37 Bk, T ERR XA Sk e Kk e “IX0RAEIIRRA 27 F A
QFIAGARLAE.,

Q FJdpabEp, EAHEF LRI R T LM ARBE A,

AREHANAE . B, BB AR CENTAW XA Y ), HAAE —FhEE S —
J- AR 3 % (breadth-first search, BFS ).

TR A R L URRE SR T PR AE 2RV 22 [l B R S, Akl i B nd & U AR £ T
FERL eI R T LA .

Q 45 EHFRBEAL THEERDEZ /DB TR

Q wEPERAL, THE D2/ DA 07 5k nDRE S B a% SR DR A B9 B ], Ry

READEDY HREADER T 2 4 — M 7 ;

Q HIERAT AR IE ZR AR 36 R RT EEA:

TEIRFTREE R B, BB ERNOZ A TR . 1555 MTanbeliseds PR L, XEE LR
Fraw HE
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6.1 EiEN

BRI AEAEIH G, ZEM BT FTTE G T TR o ARREIRA S HRITE, I Bk, n]
FALBIASEHINT

38087 % %

RIS R D RS AR, AR A AR
—ARRERAET IRMF S PR T — Lt Rk iy 7

GITRMERZE, NI — IRk BB . P2 REND 7
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e 4

GUTRHFRARE N, HIPRPWEA T, =P

N

A HABTAE AT TR, (BEATHEE (FFEL ), XAFERAI, BifEal TRIe
AT B =, PP AR R SR 429642 9] 2R ( shorterst-path problem ) o VRZ:H ZE4k H FJE
AR, XATRESRRITEIN A R E s AE , 0 nT e EPR G A R i SE i e D D8 i
BRI A SEE Ry - AR A3 &

S E AT XTI TR B [ TR, "o B2 R
(1) o H A S ) R R

(2) [T BEAR et R A e )

NHEAS G 2GER, R FETEAR ) LR
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6.2 EEfHa

PR — e . fn, ARSI AT, JF BERLDLE X
WEER, AIECR XA H Alex X Ramak .

SERERY R T BESRADL TR T XA

8 i KSR R E

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

% 22
”GM 5 v

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

TERTTH )R AR P, RamajEAlex 4P E ., AdithEAlexI4BIE, RIS B iaAHE .. HAditRE
FRamafJ4PJE, M ETomAYANE .

P TR A PSR AT 1. F IR R
6.3 I EMEAEE

BN T A RAE— Ak TR R A TR AL, e
[ 25 P2 ]
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Q SR WA A, ARTAEY SBAYEAED?
Q S5 KM WA A, RTTES SBRYM AR AR IR 7

BT3RO R AL ) R B B R B AR I, R BRI R o il 15 —
RIANEL: WPk R AR IR 7 T TR PRI TE 1 AN , (0RO T B R 125 2 — S AL A7 A 7

£,
Gl

A/

DTS

BRARZE R/ — DR, T8 TR R R, DMK RS20 7EFacebook, 115
TERBIERIAIRR? i, PR A P A

Bo8

ha

AWCE

XA ARG, B, Bl

O cLAIRE

WIn, R AL PR DA, BRME SRR R,

www.huiyankan.com



6.3 J AL

81

ALQGE%%%%
Ci CLARE | —7 gy Nz
‘/
s
% RhER
e BOBE L 345
—y  HH? N 2

=gct™
O CLARE

Qi a2
e

et crake st pn AL FER

meme| = 4

=) Sz kAL
LRHEH

BB ORI R R, IS ANRB AR A BRI A 4R

7 :
e

ANUT THoM

AlLICE

Kte 44 BRI A, ARERR A INA 44 B

> Ak KAER aa
TR | ;%&i'f% — & HALICE iR LS SO
a Bo6 LR PER TN ¥ " e -
D CLAIRE ) N
SR (e
PEGGY 3% e

K4 3
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XRE—K, RAAE A PR, A A h AR ST, IR HARRAEAR A PR
KR MR E O R B, B, AR Alice MR TR, wR I BN A& s,
XEWREVRGTEM IR A . ITA A S TP Ak (TR R VR A EE N AP R M,
PRI R . XU IR Rk

6.3.1 TERHEIKRER
TR, RS 2 T [ 2 2 )
O KB, W EAL R, AR SBIEAIL?  (ZERE R R, Ay

BERL? )
Q 2R, WA A, BIETT ABRIA R SR (TR E R SRR
ik )

WA VRE S T ey (1255 — SRR, T TR 22 1l R 24 2 — 2K n] i
WRTo flm, WAR—ERR, MARMIARZERR,

RS R I A R

TERER, —ERAME ZJERR, 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, BIeksd—REOC R, FfA
TIERFR . E A —5] . BEA A Claireif fEAnuje? Claire&—E LR, MAnuj& LR,
MBSk A Claire, JE KA Anuj,

AT LIRS, —ERRTE TR R ZATMA AR 5

PREMFAR UG A 44 B BN, AR MR R E R . ORI — R R Ak,
FHE R APAR, WIS R R G R ER . | R R AU AR M AFIBAY
BEAR, i EAR BB R R AL
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VR, PRI AR, ARSI PR B, B, R ClaireSE T Anui il A
B, Sk ek A Claire, FERRA Anuj. W15 Claire I Anu#bE BB , T VR SEH6 25 Anuj
TR A Claire, 45 FUI TR B0 A B R FAER S IOCR RO, T Anuj AR 2 (9
W%, TiClaire /B URMIMI A . BRI, VR E RS T HEA TR . 45— T SE B R H A i
ghty, ABEEERS] (queue)

6.3.2 PAF

A B T AR S B 5 B S 30 v ) BB 52 4 A ] o
AR I A — R AE A S ZE S HEBN , SR ARHELE AT
I, RBE B4, BB TAR BB S AR . BASI2K
PITFHE, RAGEREHLH TR AS Ao E . B H
BRI RAE . AR P,

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

WERARBE A TCE A, SEM AR IR AE G A BITTR Z AT B P, ARAT A
FURFIRAAR A ) X, SEAR K SE AT SEplhs A

BB JE—Fh it 6 (First In First Out, FIFO ) MUEIESSHY, MitkE—fEdt 8 d (LastIn
First Out, LIFO) FUBIEZEH

FiFo LIFO
(Ba% k) (F#%%)
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B A TARSES , FATDRSEI AL et R !
23]

XF R EAEANE, R RS R A R,
6.1 i MR U BIZ T R R AR A

6.2 i1 McabBbati f i B2 R

6.4 SCIE

BT, RSB o R 2 A S

BT ARG BT A, WPRFRZEMT “/R—Bob”
AR SCRWE? DFAE VR AIE i) — R S5 F LR RIS R X Ao
Z, EHEHIIA!

i, BORILURRES RS (. fEX B, AREORETY
A B A 4

Auce |
2 | ses | ACE

CLMKE

B
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FIR XL 5 ZR APy thon RS ANT

graph {)
graph["you"]

= ["alice", "bob", "claire"]

HE, UR” WM T — 8, Mitbgraph [ tyour 1 iE— M, HPaET “UR” 1

BT 4R

BRI — R AR A, N EPython h , ARl FH_ LI U sl Fon—A . IR

T I B P W 7

Z7RE HIPython RS I .

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"] = []

IR ) — )« SEEARDOT RS Y B2 5 2, ARARE AR S AU -

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

A E X 5 A

graph["anuj"] = []

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

H/
w

POERT P AT
A — N Aj— S RN A, VRIS 3

W5 6 K K

B
o

Wi, HBNRETCRPE, P IEE—(EX Y
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Anuj. Peggy. ThomHlJonny#FI&AT48)E, D= R EIRA 1 AT K, (HBAT AT
W& FE ) HA AR ET Sk . XBEFR A @ B (directed graph ) , HASCREH M, KL, Anuj
SEBobfAlE, {HBobAEAnujiy4RiE . L B (undirected graph ) Y%A Fisk, EEAHERT S H

AR N, R TP RS o

FeMid— T AR TAR R

X

1.4~ 0T, RTE&EE

l AucE! soel a.m&e‘ et iy

e 2 MAFF Tk A
3

%; s Tmes]

N 3 kA SLAEAEE

] ke

bd,ﬁﬁk?\ :;9

5 @ p2y
6 dnEWFNHE, A

ety ¥ A BT AR
LHHEH
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W BA
FAHNFN B, RAEAREFE N Fo CHI”, 2R T ARIB B RIE RN Fo CHRHRT
FEAKEAS TP, i k58 % T o

B, BIE—BAS. 7EPythont, AT ] PRkl deques e BIEE — XA

from collections import deque
search_queue = deque() = - BIE—BATI

search_queue += graph("you"l <« BIREDEHMA R X MERRAT

%‘JE , graph["you" N, HhaEIRITE4LRE, Wiralice", "bob",
"claire" %QBE%&/{#ﬁH/\EU?ﬁE%‘?MﬁU '1:'

T HEE B HABR A
while search_gqueue: = DOERFIRAZE
person search_queue.popleft () < BRENHEPEHE—PA
if person_is_seller (person): < - HBEXMEEZEERIEER
print person + " is a mango seller!" = EERERS
return True
else:
search_queue += graph[person] < TRERHEES. B
return False < WIRBPATIXE, LA ARIBAR &N E BT

BAFIFR ARTRIEES
, VRIET IS phi¥iperson_is_seller, FlWi— M AEARTREER, WTFHR,

def person_is_seller (name) :

return name[-1] == 'm'

XA PRER AT N 27 025 DimES R ISR, Ml 2 es R & i . XA IR e A SR,
X

EX AR BT H 24T, T HRE R EI e R .



SRR F

»
(@)
s

88

BAT i

seardh_queue

seach geeve = deqoe() ¥ i

& “ 17
Sebrdhpitic g L

7 ,%&’f-”},}‘ ———————— e
;U(ijf‘f—d% e
> while seavch_queve 8

%ﬁ%/&ja/“[(@‘) person = search_q'ucue,Po?LeFL() %}‘ —

/Hl(eﬂ‘ é}f‘kfi;ﬁ - if Person_is_seUer (persowy:

7 o R _

£ - == - = SRS SRS e eSS e sE
else: i
Search.quese ++ o Cperso]
while seavch_queve:: cLawe | 8o

person = seavchhqueve. popleft (O %

—_ — —

if pevson.is. sellev (pevsm):

else: v

search.gqueve += 31@9\(\ EF‘“""‘] m. THOM! ——@

EAFIEEAWIAT, BRI &2 —:

Déﬁﬂ—%ﬁ%%%&f$
Q BBV Y, X TR VRAY N BRI 2R W v AT e R A

PeggyE & Alice A & XEBobMI &, A LIt 9 in A BABIRYR . —UBAE AN I Alice I
K, S—UIEEAINBob AR A1 . BRI, 38R AFEEEL 5 1 ~Peggy o

\__,f*-/

Peggy b4 % th
AFRAT @k
EAR ATk A Peggy—IR, BIUEAETRAER . WRIRRA MR, ¥ e, Hik,
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6.5 ZIH % &9

BAESE— I NE, BRRHARC I CR A, HAMR A,
URA AR, AT e FEOCHRIEER . BRI PRI R LT T X ke

—ITf, AREBAIIE SRR SR
PEGGY

BAEIRKE A Peggy . MANETRASE AT, PIHAOR LI A SR AR I AR KBS

=

TR, A AT IRAREEREER, PR IRI A B AL RS

—
I PEGGY l

PAZSHE . ORI IMOCPRAEE , RO R AR A A0 & VR AN 5 Peggy Z M A VTR
il N
CEnE
ey

Rt — N ANZHT, EINZ RSk A, XAREE, i, AR —A
PN SRAG AT AN

BRI —mn, JTER R RAAT,

ALREADY
@ CWECKED:
g NE=RECY

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

o ZAMBEERATIRFREIHA

e AR RN RGBSR A 10E

return True

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

return False

search("you")

IH2RIB 17X S, BFHE B 2B EH . REVFRN 20K phifperson_is_seller
S L EEp=8"4: LY/

TR

WRARAEVR B A NP6 22 R i R e A B 1, B RS OB BRSO AT (iddE, e
M AR —A Nk sE sz ), Hitis e 22 hoGh %) .

PRIBAEFH T —ANBAS , He iP5 B AR G B — A A S I 21 BA S 5 B 4 ek e 2 6 22 1
RIShO(1), PR AR AR B0 SR OB . FFLL, T EEIL S8 R IKE 1T ]
O + %)), XBHEEOWV +E), HhVhTiE (vertice) %, ENih%L.

%3
NI/ INEIE] T R R RS A S

R, BANBEBRI S Az A, NI “rE T HOBET IR
3=, PEEAHOB TR, PUORFAT RIS UEERRER . IRAEXANE, aTRl— a1,
I B B AU 58 R SR PR ZEA A S -
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(1) &R

(2) e

(3) kil 7

(4) iZHE

R, VR TREMER D), AR a7

(1) &R

(2) kil =

(3) Lig

(4) WZHE

6.3 AN EA =SR] AT RN TT

A. . C.

. doE 1. %A 1. W?’
S g 2 2. %
3 L F % 5aEE 5 AT
ey 4 b 4 X %

6.4 THE—NERWE, HREEIE—TTRSIR,

MIEFPRERE i, XA A PR WL S5 AR T RSB, 1E5IR P RS AL ATEAT:
FBJETH . XPFR NI, ST TSR B — A PRI B RIEAE I —
AL, IFA—MRKIIE, Hrp s 85 ZA S, (BN RE AR T4 o i il n] fi
MR AR — A PRI 513

BB — %5



92  Fe¥ JEMKARE

R, POVEmTE () ABLH M. HARA 1 G m HACk:, (HETA R
LT, R, 1E BRI GEE RO RACEA AT RE /RIS AR !

DB EIBAR A AR — TR, Hrh B R AR 0
6.5 i mEMEAS LR R 2

A. B. C.
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6.6 ik 93

6.6 /Mg

Q JEER e RS B2 A MAZIBRY IR .

Q A, JTREERSE RN AR R AT

Q HIGEAL T TR KA B, AT 22l DR EEr AR, PR B ok
fifppR R

Q ARk, §Fk0 AR E TORRMIT W, FlA, rama—adit# RramaXaditEk

Q L EH AT L, HP R REXUA R, B0, ross - rachel /R “rossFrachel]
4>, Tirachelh HrossA&”

Q BAFIZSEdESE (FIFO) Y.

Q Bkl (LIFO) /.

Q RFFZHIMAN TR A RN RPN, SNBSS SRR, HI RS RS
BN

Q X TFRELMA, FONERERE, BNAGERBCCRIE .

A IS -\

72,

&9




INEEFRIE R

Q %4 \eitit, ABRE—RSRERE LD GRE,
O AR R, ERAE SR e B P AT XM R A B2,
QNBEFHIR, CFEREMBELERE R,

ORI, OB
], PR A A BRI B

P =B, (AA—E R R . IR X LE kB b
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7.1 AR AR A A 95

WRAERT— B 1B R, e R BB D kAR (s — R Do QSRR
B R g (CAnSE AR R ), SRR I S, R O — Ak e A
% ( Dijkstra’s algorithm ),

7.1 FERENTEMFRE X
TR F TR A M X R,

NSRS AN RTINS A o S AR RPN Y 4 SR R iR = 9 o) - E S A D
/TRl E R A RS

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

X ORHARFEM 72080 . T R RE S HRBIFEM AL RBRAR | BodiirRrhi sk 4D B
(1) $RH “HefEE” A1 AL, BIVAT AR 18] A R IA Y1 A5

(2) BOBZ AR RBIERTTEY , S SO IR A4 o

Q) HEXAIRR, BRI E AR AR T

4) TR R,
B RINRMERT A VREGTER S, AREIZRE S ARSE AT AB AT M

AT AR EE A (] W 2



96 %1% KEMBFEELE

BIAET AT 26008, MIATAE Y ABW 220080 BT AMERAMA A, K 5y

fort
A Z K] * T
th TR R AR LA T B K], R IR B 9Tk Gkt [ B [ 2
FEPRR S AW ). 15 0B R 24 bk ). i | oo

F8 RN KBRS ABE FTE A E

TE 4
A |&S
B 2

ek ?

XA ABRISRSE , MR RTE AR AR, WO HIT A . 7EIXHL, AR4REN T

Q AT SAR A AR (I 64 J 21157340 );
Q FiTEL TR BRI AT (I 1] TS5 R A8 I 2 77048 ).
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E=H. =R
ESFE—D: W RN AT A AR BT T 2, BRI BN, Al

TS SN ] N AL Y19 R 19 A

kB Eing
A | 5|«
B | 2

wr | 7

PR A BRI S5 R TE] S 670

PR EEA R RIS AT T AR (JORG X RO, B, ARIE -
Q ALY B 2200

Q HIAE T AT EES 540

Q FIfEL AR 267

THHRRABEEE T A0S, X A A SRR,

Ja—#

fE3BE, A —FM

BN

USR] AR R, RPN AR AR A, PUONIX RIS

B R AR LA B



98 %1% KEMBFEELE

JERRIAER KRR

TERT—EE, UREEHT T ) B et s R A 4R P i Z IR B A, AR RS éAe” R
Bl /b o TR ET R E R ARG EEBOERMIC T — MR AN, K SRR S AR
PRIV B o ZNIb) 7N

844
B H ) Ak B # B
(AT A b B Ik ) (&R BRIAE)
XHEER—T, KRR R4 D IR,
(1) TR FR A F A i, BIV AT AR dR S I (B N AR B9 8o

Q) MFZ N RARE, R GAE R NGRS, WA, s EITE.
(3) TR, PB4 A R T
@ HHEREERE, CF—THEN4)
7.2 AKiE
A LA SRR B TR R BIRT, e — SR i,
PR T R 4O R I, BT AR AL E (weight ).

e
v O\
s <
w
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HIALE A EIFR R mAXE ( weighted graph ), ANHIACEAEIFR A2 E (unweighted graph ).

6 AINZ 2
Al
- g 3 e
Je ) A B 31 )
B EAE A E R AR, AT AR kAR R TR ()
I E B AR, AT R L B 5ok . R T REA 2R, 1 . % E“
IR THTIXAE xz 4o @
. . . B AE 5|
EBRE R A0 5 &, GE— PR R B AL B 4 ()
BEAE T XA PR B, VR RS R B A R B AR

o

CERHIA TR A B 7 (30T LAEFRRETT PR A B2

AT S IR A

DX AR ACAR I BA LT, (HIRGIN TACE . WPRARIER, B aTSERm.




100 % 7% ROAMFEAE

BRZER—IR, ERCEARIEINS, P, SRR AT RE S f i i B AL
B, IBICTRER 6 F XA [ PR RIJC ) (4] A e 2

..0———0

7B

T i) R P T R AR AR x5, S 3R

-
o - o

FETCm E Y, BAREE— A3 o AKOoaIrRr Ak s T A @ R 3R B ( directed acyclic
graph, DAG ),

7.3 MINEE

RIEBNFREARL T, BITFHRE—1HF! X ERama, HE—ARKRiEHR
TSRS

Alexifl: “BIEFA W K BADestroyer i, IS E & EHARAIRIE
WRARFENSIETT, O] AR I KA BYRick Astley RIRIER-.” Amwﬁ
M, FRIT LI TR SRR R LA e AR AT AR, TR TR bl e
eI R BRI

= /

Beethovenflhf: “F—EAHZ N, FRIEEERANIFHAmy )5 e 18.”
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KT RERAE— A, RamagiREERIEMRALNE: . A 2 E R 2, Wb
RSB A Hm o BAPRZH—AE, S RE LB B,

&4 EES 1

AN A AR R RS S RS R VY, S AOA RSS2 I 2 0 . St
AT A ZAIMIN30E T, SR A b BRIMINSSEI0, Ramadfs 2L E R FHWIRFf
PN IR AR UM R I T B SRR NS l de /o Dt mT AR FHAK sedi s BT, 2koe
BRI RRE RS ISR FERXARBI, VR SE T XL TR, PRI e e A

HTZHT, IRTEAMEeE R TR QUM ARSI EA 1SRT8RO TT
TRARIB BN A H N 2D

kDA T4k

[

S
5 h 3
e oo | |anarra
25 Co | Mt e hd

AESTICTITRERLERAOL R, (A RITHEATE . ST RARe, SE AE% et
HRIA R AR

Fh ¥k
Lhgk |
ST &k
+b —
EXS 1 -
mE — ]




102 %7 REMBIEAE X

XIHIERIS AR N4 . AR AT REIE

F—D: WIMEMEAY R FEXHE, B, NSRBI A E
IR R IR ? X — SAR R 2, R —E 2 — 4. RamafEMS il S — R5 AT RN,
WRERSMI RN ? ISR HERTE T ik, BEEARE, B A AR ZRamafit 45 2] K 49 RAL T 49
Tk, BEAEET . FERME T —FEE A, SR LA,

WERMGE S E R, BIPRS00 8 . IRIRESL IS 1, B4 26 .
URAAF R EAL, BEANBERI M 4R 2 2008087 A nlRE, PO HATIEAE 4 i id 2
SRR . Si—TOr i, A B REEREIAIE e A

BRI R R OIS R AP R WA, PRI R S
12 242
[ BB BB 5o Bl s 2 A AR T R D
BB HHRITEZ T SRR RTTH
ey

Eh Xy TR T3P
() ()~
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BAER P B AR 5 MRS TSR T8 o X SETT B PR S H EAT T 75 2 S RS T
P, A SO . XA, EENAMRE W, TR AT, AT
BORVUININIE .

F A Ak 4
ik D% S
5% A p

5 3
e ha ki =k ?
AT F % 5 EXT 1 35
l__——— A% oo

BRBATE—H: TP ERT mURRIKR R — 28N 55800,
BRABATEZ L. EHREEA AR

L¥E AL T4k
[%\1‘% D 5
% T 175}

TR Y B
il e B IR
— RE (%%}

PRECHT TR T BN P | XS “RIKMB R ArdE “Ze7E” M b” mIH
TEAR, PRI RRE I S AR i B ALY A R SRR 7 o

TR R, PR AR R BT

F A F k. 4K
&% R s |
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T4k

BTk, IMFFERARAIT S, FEEOH AR R AP . X B, FFR AR A SRR, iR
YRRk SRR RIAAE , T YR S AHEAT 3R A AR B B4 7 0 5 Ko (MREXIFART ) i
AR}, FRAT TR T LA F A A

s Ffﬁ )
ik 4 35 w4 | B

BUAE, ST T 35550,
FRATAAR S o S B A ARAL Y

~ |zl s | <

A
5 %| 35
HOHHARFE TR
K%K I )
L#
S : % Vs 5
Fik Vv 548 /\ /_ <«
D 2” %
s 55 x3m  [EFE| 35
T4

M R E AL, XA T ERITR . X MERE S A B, Bk
B BIEZ T B R A, (HARMIA SIS T AR A0 A A B AR | S T
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Eome
% Vi 5

s | -2
F’é%ﬁ 35
TN T4
HAFIRF ST 35570 ARFNIEA —Fh et =N HiT3336 00, (HAK seifrRehi B I 4%

B, ORI TR AR R . W TN IEL VER TT A, BOA AT S T A BRAR
X AMBAAEE A FAGHR A ST . B, RGBT EA T A E., EaF

ARG R R, SR R kA, AT ] ) — R —— M R % —48 2 51 % ( Bellman-Ford
algorithm ). AR/ GXAELEL, VRAT LAZER 14 3 HAE R A3 .

7.5 =3
R AU SRR A LA SRR , ok LR TR P A

Ale
%“g;" B2
A x|l
Al 6 N ESA
B (&1 —
k] 5 e | 2 B 4@,;’
ek | — Yok | oo k| —
e k
GRAPH COsTs PARENTS

BEE FIE AT, AR IB BB S R costs Fllparents, 155G, 7 ZESCHLX AL, LTS
6FHRHEAE H— B8

graph = {}

TERG—FEHf, ARECT TR AR 7 AT ) A AR R APl AR
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graph["you"] = ["alice", "bob", "claire"]

Bk LA [ At 08 S R AL QB SE B TT4 o ol B s 40 fl——AFIB.,

WX B AU WY Sl AN T 55— 2R e 7

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

Hgraph("start" Je—PHIIE . EARBCEMITABE, AR T A,

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

["a", "b"]

H—FMESBIARL, A —FMERSHIBI . ZARZGX L A, %A 0g?
>>> print graph["start"]["a"]

2

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

6

TR A A Y 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 T IR
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AlS
25 = Bk LA
A~ i) 1 % 49 &
B s
Yo k. —
GRAPH
BNk, B FRATAE R S TS
A5 KT R B NGRS R BRI S TR K] RAITE Y, A =

B EBHR M, IS F AR M (RARTT e R B E (A6
FLEEAR )o IRARRIE B A T EZ KA X TIOAFIE R, Aok 1=

BRHTF K. LEPython  BENSFR TS5 K7 VR LA #rfoo|
infinity = float ("inf") CoSTS
BT RIS
infinity = float("inf")
costs = {}
costs["a"] = 6
costs["b"] = 2
costs["fin"] = infinity

BT E— AT SR H 3 -

(N
A 13
B | «*
wE | —
P ARENTS
XN R ARSI T
parents = {}
parents(["a"] = "start"
parents["b"] = "start"
parents["fin"] = None
JE, IRTEE—DEE, HITICsR A B i a, PR TR0 6, AR 2R,

processed = []
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Hess TARMGF T, THORBERR L.

AT, RIFHTENN A I,

ERLENTSPHREF
node = find_lowest_cost_node(costs) < R R
while node is not None:< XM whileBERERBTS SO IE T FLEER
cost = costs[node]
neighbors graph [node]
for n in neighbors.keys () : < - BAHET SR AEE
new_cost =

= cost + neighbors([n]
if costs[n] > new_cost: < MREHFHRATZMEER,
costs[n] = new_cost < MEFNZDEAF
parents([n] = node < FEIFFZBEMNR T REEASRT A
processed.append (node )< G LAY SFRIE A RS

node = find_lowest_cost_node(costs) < FREBETREQNENY S, HEF

111

XA S K ST R A i Python U | R4l £ind_lowest_cost_node M AASHS )5 51
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. cost = costsfedd
3]

heiﬁ"\‘»rs = 3\'0{\'\ [node]

neighbors
— 74k F)

i 4R

fo\’ nin he‘ci\'\bors,kejs(>l
/‘ ee————
N rean A TEE)

B RERA T . TR BE DGR A RITTEZ Y A S RIS E] . 7RI, RIS DR A
K, SN SBRIET A (AR EIERTTE T A ) Fr 22 K],

pew_cost = codd + neis\u’uo(;[n]

N \ new<osl = 243
L5 IFEREF EA =
FEBEG A, w2 A = 5

RSB IH T H AT UL

if COs"ﬁ(,V‘] > V\ew,(ost'.

i N
REFEFE G EBTET
B2 Aty T4 H6 AL DS

FRE T —ZCHITET AR R RRAR ) PR AR A
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costsn] = pew_cost 7 Bl 2
cvz 3 wk | ©O
CosTs

XA ZE R B, P AR ALY SIS RSB,

|

N|-B| &
Farents[v\]=ho<le R | =%
AN
“A” “s’, %‘M _
PARENTS

BAEIE] T forfBIAIT ko B — AR AR AL

for n in “eiﬁhl’ws‘v‘eﬁsc):

7
& R R Tax ]

LY A BRIEA R Z 2 K]

= 't + nei h‘)OYSE“—.]
hew-cos't st 3 v Q"'S

2 ¥ EBE kb EE . 5 =F

2T L RUFORIIF N CIT R, 7.

if coSts[n] > v\ew_cost:

LS [o] e/ \17-

BILAT, KA
COsTs Z;%;;% AR A

BB R R BRI A
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FR T R EEAR PR Y A
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PSRN

nade = find Nowest _Cost _node ((.osts)

J e AR b

cc, 1

FREUT S AR TFES AR IE

cost = costs[nede]

5]‘

r\e}ej\'\\w\rs = %m.f\r\ (hode)
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TRA R — ARG LA AR

for n in heiﬁ\\Lc«s.kegs():
173 .]: \_/\(‘4
ok

AT, AR T T IR ARTER AL, TS KM a7

hew-Coét - cod + neiﬂhbovs[v\]

: : 5+1
napslty O FEAR +
Al TA - 5 Y 2

=6

\{ Costs[vx] >V\€w_co$-t5

D) 2 J \
Ak B b HF LA
WA 7 LT 6
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r s
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CosTs
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AEBEPITAT 5 5, XA R T o A BRI TR R TR G ARR XA AT
AN, PR find_lowest_cost_nodefk G IARAY T &, HACRDAE R i, WFFR,

def find_lowest_cost_node(costs) :

lowest_cost = float ("inf")
lowest_cost_node = None
for node in costs: « BRRBHNT S
cost = costslnode] SNSRI F A B T SH A
if cost < lowest_cost and node not in processed: < e 5 tul
lowest_cost = cost< MIFEMAFHERAT S ’

lowest_cost_node = node
return lowest_cost_node
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7 A E TR ET R, DGR S B  H RRLRA Y SR 2 B R 2 7

7.6 NG

Q JEEAL S AR TAEAR I A P A R e A
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Q QAR E P A AL, T IR @R IERTE .
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RIHIAAT) SOETART 5. B AR BURAL RGBT, IREFUCHR RS AU T
PR FHRARIER, B R T At Bk g, BEAEINRE 2R B, HAEHIK,
XEFRATHBE I, bR (A S i e D !
AR, SOEBRIFREATTI S T T ZA R, AES TEE! THARE— T

8.2 HHIojf
BRI REE)/MaT, IFE 23588 (185~045T75% ) AN
T, TER RIS 5 4R 28 AT AL 7T oo
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ABER R IR R L, B SRR RS TR Y, PUNENTSEBEARIRE S, 131/
SER 5 IR A RAR Y 3R
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8.1 MIE—HKFHAFTAE, HEGHKALEEESH, NIRTERR TR LR, &
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EARERFETIE? WSO R R RERS B R R 7
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A ZREIRRER, I EEZRME, RIFPREX YR TR ERR AL
BT RS . X AR L AR B R L A 2
NHRE FJa— T FERXAMT R, ARTeERE, R ST
8.3 HKAEEMH
RBARI T HET H, ZE2R50 NI ARFRIIT 32 .

e, IR EEDETEMPLE ] S 1 o ERT 1 G 18 AR 2 A 9
L, IR EER TR R i SR . BT HR B4 BT,

= B LA

KONE |ID,NV,UT

KAIWD |[wa,lo,mT

KTHREE | OR, N\I,CAJ

KFouR [ Nv,uT

e

KFIVE | CA,AZ

B—

BN G AR S R DO, AR R G AR R X T REE

Uil B 2 A 3 S0 M I N B ARG R WHERARA Sy , (B SEAR HoxE . BAT 0T o
(D) SN TRER) T R G Ra, XBFR N R4 (powerset) o HIRER)TARA2"1,




(2) TEIX LA, PRI R 425850 B/ MES

(BRI R AR AT RERY i 5 TR ZARII ] . i FRIBERISES AT 2", IIkist i [a]
02" MR HwEAZ, FHAS~104, ZEITH. [HIRHERE, g b
GRS Z, TR . BRI IR0 T, BT B ERR AR o

;G | R

5 3.2
190 162 .4 »
32 13.6 %

198 Ay 1%

B AEAT F 7T AR B B g e X AN (B AT

RN B
SUESRIEATALRASOLY T T 9 STk rT A 5 6 B

() BTG, Mess T RZlRERMN. IEXFass T —Losn
B, BEARKR.

() HEFH—L, HEER T IARIMN,

A& — PP F % (approximation algorithm ) o FEFRATAR it T B2 1 e [ A R, Tl 30
AL . IR R EAL 9 AR EN T «

Q HEA 2

O FHE0 A I ARh i 55 doc DL A AR I AR

POERE AR, , EATAVURT A, i ELE IS AT AR, FERXAME T, SRR
HIZFTIN R O(?), Herbny) R 650t
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1
|9

PRBEA 2 L IR LE ) 5 15 7

B T IR ZMRBESINA TR G o FORX A B A7 e

best_stationEF'o

1. E&TE
TR E, XRREEESNNEEIRAZ, |TBEaUREIA%,
e, AldE—E, Hh e EEE M,

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

M ARG ARFORZE SN . SRR THER, LERBERTR ALK, MEESR

aaF R TE, P, BRI,

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

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

TEEAEEGH, 10 2MBE B —IR,

[1,2,2,3,3,3] —¥ #%kdrhe — (1,2,

S
TSR PSR R GG, IR 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 E G RIIN o fEZR B, | G konef i 1 Z A ATI |

PSRN AL o BT A(EASE R & o RS EIEE R, MG RI R —OInT IR T AR

e, e — G R R L) R .
final_stations = set()
2.HEER

T ORT EO TR R AIRLE 1 5 . R BR B,

IEFRRIRE AT BEA 20 IRF EZR T A ) HE G, it

best_station = None
states_covered = set ()

for station, states_for_station in stations.items():
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states_coveredfe—MER, WUHZ BEELNITAREZIN, forfBIREMREAT
W, e ERERREN G . THREREX for HHIIEIA,

covered = states_needed & states_for_station

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

Hop g — S E R AAR A

covered = states_needed & states_for_station
BRI A e

3.&&

TRBEHRA —DKRES

AR ES
W% WE T+
&4 4%
352

ARG, VREEAT DL A DR AR A 1
SRR AT RAXTEE G AT 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 NS PEARITR (FEXH, AL G 4T ).
O ZEERERN—DEGHHER B — MRS IITR.

N HEE— M

>>> 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 %%

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

X HNE—T

Q EGEMTIIR, HEAERTHEENITE;
Q R AT — LA ESER, WORE . SRS,

4. B2

EEEIaEEN

TSRS

covered = states_needed & states_for_station

covered%#f%é’, @é\lﬁlﬁﬁtﬂfmﬁ states_needed
states_for_station®M; T2, B YN HEHEEN
—FRIEAREEIMN ! TR, IRREZ e EmMMNER L

best_stationZ,

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

AR XA, ¥ oest_stationBE BN MHI &G . Wh, IRTE for MRS 5 ¥
best_stationiwINBIRZN) G HIER T
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final_stations.add(best_station)

PRIET W Histates_needed, M T #GEHE T 7 —20, KIS FE S 280
states_needed -= states_covered

RAWHIIER, HFstates_needed Has, X MEFHISEEARIGUT

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, PRFTENfinal_stations, ZERZMIT FHXFE,

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

LERPE AR TN ? PR B A AT RERE2. 3. 4FI5, MAEHMAL. 2. 3F15, FHE¥k
FeBe— T SO AR SA e RS A A s 8 1 s ]

Owb O

I = 23 Hh ok 44} bk

5 3.24 23
19 102.4 5 10
32 13.6 % 192.4
104 Ax 18 16.6% 44

%3]

IR Ui N7 S S g i = K7
8.3 TREHANT.

8.4 JEMHEE,

8.5 kiR
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PRATRECAFRERR : TERRATRI I , O ZTUMRFRE BOSRTT HH Ao foilan, R BSE TR AR TR . 38
JEAETEIHG L, T Z AT A4 DI, PR A TH Ll

EAT I, AN E 2B 1 4 o BB DR (3 MR R AR X, ks i
fitis Kk BRI PGB AL XSO MBS 2 —, PR 2l R RIS s R 42 il i Ak

FIMEA R ? FEXMEFr, R AURAR A . PRI, PR TS BEE i S RA T R4 SR
R

TERXPIFPEOL T, B T ARR o [ AR AR A S AR PR, PRI LR &
W RS, ATREAY KL A
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Al A 2
@ i
9 &b G NE

www.huiyankan.com



8.4 NP 747 # 129

NI A, FRA AR AL, PRI B 64k iK%k
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Vo
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TR A, FHEE L ML, X RIME AR I RE R ER R A, )5 RO Rt 25 5 21
ZEEN

9.3.3 BERRER

RARPIARANE .
H Il s H
F o) O | o l o
\ o ! o | O
s | O O 2| O
s o3
AL A 2R A B ITAR I 1E
1. doo e /5B A H
. 40 g H Vs 7
Flolo|fo|oO
| ol | O |O
s |loj]o} 2|0
H\| © o |3
2. e T T HME, A
b X4 de ]
S A XA AL T T XA
if word_al[i] == word_b([j]: < FEANEAFFERE
cell[i]l[j] = cell[i-1113-11 + 1
else: <« - BNFEEARE
cell[i][J] = 0

A HidhishMlvistaf e AL TR I, RS INE
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v | S T A
uoooo%
' Jo|l|o|o|O
s|o|lo|2][o]of
H o|ofofa]

T

LA TSy
sk F b

B — U, XA R A SO ARG — TR T L X TR I AT LRl
A SRR R IR R o (AXT TR AT T A I, SN S iR KRy —— ]
REJF AL T e B FRTA%

FRATT IR B E T R () 51 . W BALTR] S hish BE4% 2 hish il fish i KA H A & =458, Tihish
Fivistaf Fc A I A5 A FHE

I AlexAR AT BE IR A EL i A () & fish.

9.34 HEKAHLTFFT

R Alex /N A T fosh, AR S A BY J2: fishid J& fortWe ?
FA i R A LT R AR BTN,

H

F O 5§ FO s H
Flilofo]o Fli]ofo o
ololz] olo VslooTG’
glololo]|o s [olo|1 o
TLQOOO H?OOZ

AT R, #EEPIATRE ([HfoshSfishH 4,

EOSH

¢ N =
Flsn s
Fos
ForT 2



154 %9%F FHAEAX

XA R R KA ST 8, HHSN R K AT 77 PSS rp A S e & 1Y
TR IR R R AT RS

N HGE T fish Al fosh 8 8 1 2351 FF 81 WA 9 — 73 o

PREEHR I BT A RIS I G A A e KAL) S R AT HRE, A
G FRE RN XN AKX —EF RS EE.

935 mKAHTHFIIZHRAER
BRI,

F O s H F O s H
e[ Lrd Flovpt !
) 1 2 RS A
o't [272 v ! ;,7
e 1 Vo b b2 'S ( \ |2—‘>2-

H—v 5. b

Tlilsz 2 Ho| ot [2]3
(I

RE R EFEA D FriEF A =3

NGRS A TR I TR 25

| e fd /o5 BEAR, &% LT (Bt FE 52
e o F AL ¥ B R Ak ‘\& 254 & 4R))

F\;gsi1
NN
FR&:L—“%“

2. ke T AT HE, AL ARG EREL L LT
FAH b iLe] (Gt Fhbn LT il £eb)
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PSR .

if word_ali] == word_bl[j]: < TN EREFERE
cell[i][Jj] = cell[i-111[3-11 + 1

else: < B ZE R
cell[i][j] = max(cell[i-1]1[3], celllil[j-11)

ARTER|X FREE R T BN AR AR R 1 — 55 . ShAS U A WIRLE S bR Mg 7

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

Q REHEIE g1 ai £ 55ar 27 BATHR A SO 225, R S S H 28t

Q e T PR AR . 424538 & (levenshtein distance ) $8H T Wi/ F4F £ AR
RIRREE, RSN . R AENHIRIRE . DS R A 2 W
HP B TR SRES M, #RTEH T,

Q fRA8 i WM icrosoft Word %5 AT Wi D Be ) N AR PG 2 B A T A i a2 76 4 b 5
FLAR A TR —Ee? S8

%3]
9.3 HL I SR E blue Flcluesi KA T B A A%

9.4 &L

Q FEAELEARKN FIFREIRIT, S MRIRA .

Q [AJRE AT I3 AR BT RIS, Tl Sl S MRk A e

Q Rl Sh AL AR R T7 SRR L R o

Q HIoH% T B R VR ELAL R

Q B FIUEER— T IR, R 25 e A D[R] B0 fige o 1 [] L
Q BA T DU B HE R S SR T R B A




Q 5 I AKREART R 5 £ R %,

Q 5 3] AR,

Q FJ @)z, RN, 4ot RN R P T E3R e e ERA2E
Q 2 3 Kax F AR S % 04 5L A ) Fe By FROME

10.1 ®BFEEHT

WHEANMACE, BB RAE, My
B S Rl sl NI 4

A BAES LTI KT HA R

<) G
e G
) N C;Q;
’ G
o 19 &
Y O o e
. QO OO
& A0
o >
- FS
Okt 3
Ghath+
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— i S, AR BAL IR MO EL, [HIAR AT BB AT~ o (H T X AR ACR W7

b #e B
) G
o T G
. G G(_,:
: G
Q &
il 70o0 - 7€
. O OO
& A0 0
e >
TSN IR A K SR A R A 7 — MR ERIARE R EE B BRI = 4B E .
) G
A T G
: G G(_;'
, G
Q | O &
3 o 07,/' G
o O OO
% O NG}
e >
- FS

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

GG & G
G &
G G 6
? — Y —
o 0y 5 o
@)
1. 4B &k — ol b 47 4 % 2.45% v 2 i i 4t B 3 BBELREF, BF FFWT,

B BT AT

KINNG i AR TR FRAIARAT T SRR P AT 026, T B e X Mk M HRE —
HHIHF
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10.2 GIEHFERS

fBE R Netflix, 200 QI — P HUHER R G0 WA B, S SDL TR I 17K R Rl !
PRAT LR A TP AR — A B e

)

W
U'
@b

Xﬁbﬁﬁ PRI RO B IR T S, P E A AR LA T BE B o RS/ 2E [1] Priyanka
WL, PRI T S s i

@8

"
'U

—
7

—

B EXT S B4 5T, Justin, JC. Joey. LancefIChris#-5PriyankaZi AN, R ABAT]
B HL 2 AR 1] fiE Priyankath =K |

AT REMERDG, QMR RGEHE 2 E: HE R TustinE R, S0 LR
4 Priyanka.
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5T Mook

fo fe f feds -
=  PiTcH PERFECT > A

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

{RSEAT— BB AT ke FERUTATAG P, ARG HEP MBI , EL A P o
FH P AR DR BE
10.2.1  #H{EHER

TEHTTH AR SR B, PRARE S SR FBER LLBUKCR, 5 2, IR BRI RE A SR
BAERBEA =K, ARATHHECEN TR

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

MR, ACRATIBILEMER . THORERENA 2R BHRMAREE, nfiflsk

EHENE /AT



VxS + crvd

_Jor1

BN, AFIBRIEEES IR,

Ny
=1
AFIBRYIEE M1, AR AT 355 HA K SR 22 TR )
4 C
( B
J
Aﬁs
2L
A
1|
R

AR A CENIE TARBYELE . AFIBIRIA .

TR VR EE U 2 Netflix F T, it 2 DLRERI T SR A T B B 3 b o DRI, (R B B A
P EREGHN —ZH A AR, AR AT X K SR BT R AR

O = (2,2)

TERERSRE AP AR, AR il LTS I Z IR AR T .
SRR et oy — R T AP, EORABATEE A LA R
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JEo A, XTEAA, R — 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

Priyankafll Justinf 5 5 215 i BRI Ao Morpheus B XREE R, EITIRENE v (Ml
PRAF U B S v 2 58 TR OB B Do AT T AR R 538 2 Al 1IN, ARk R I N TR
N, ARIBICTRY? FEIXHL, ARSI ROR

. (22)

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

TERCARER, XRITEAR R (AR T 4E) 25 EhriEes, (HiH AR,

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

XA T SN2 T
XA AXIRRNG, AW RARZ AR, HOR T A e RS . IRnTRES ], ¥
By, HBEIRE T AN XAPEEES SR T PR Z IR A R L

| oo} - 3F 55+ (=14 (4 -5

=\jﬁ+l+\+0+| m
In

2

I

i
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162 % 10 % KRiLALALZE

X & PriyankaflJustinAJ 0 &5

PriyankafllJustinfR{% . PriyankaflIMorpheusf 22545 2 KWe? IGTHAMATZ MBI, &
BT,

Priyankaf1Morpheus(¥#E 25424, /RN 757 FRFEEIFRI , Priyankaft &4 B4 T Justin
AN J&Morpheus.

KU T BUAEEE ) PriyankafEf7Z LA D) A0 5 . HES Justin B SR HLEE , bR A2 20
Priyanka, JCZAMR. RIEHLEIE T— A rRHEE R SE

WARARIENetflix 1P, NetflicB AW EEIR: 24500, IRIFEHHEEEZE, SR
FEFEIBIER . BUEVRIAE TR B ARITFE AR, Netflixat B RE Hzmfh Mo BT H AR5
WIRAE FH 1 )

3]

10.1 FENetflixon i, VREEAEEARIHE MO AP BIEE, HABEZTa, S HP
BRI ANERAR A o B ARA P H P YogiflPinky, M1k R AR AR A,
A Yogi%y B L AT 54), MiPinky HEkG, RS RRNGF Mo 24158 o MhATT0d Stk
—3, (EARYEIE AR, MTOFESRE . WL R Ui 25 5 R R e 7

10.2 R Netflixdg e T —2H = W4T . #9140, Quentin TarantinoF1Wes Andersonii & Netflix
AR LS, PR AT B P Ay b P S IS RMRZ A S i R S, filTH
et 2 2 LS A T4 e 7

10.2.2 [E)3

BRBARAUCE [ PriyankaffEXZ LR , b ZETUN MOR 253X R 23T 2220780 itl, Sedkit Sl
5311 SRS

A —4], FBURITAIS NN, HSIEE—E BB S RIr 4P e, Wl dsE24. 10
Aa10 0007 o X LRI FP AR 44 KR AR T AN 2 S e AT 2P 14 JiL AT !

g{gw

-
H

& &

—
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AR BT Priyanka2 25 HL Y Pitch Perfectf] /043, Justin, JC. Joey. LanceflChris#fiZh
AT T 2050

JusTin: §
JC: 4
JOEN " 4
LANCE : K&

CHRIS © 3

PRARX B NFTRYAT M, 2550 M4.2, Xt R )3 (regression ), RKHE FHKNN R AR F I
FEAR T AHE—4r 2RI

Q 2R ;

Q B S E (n— %0 ).

[FHFARA o ABBARIEAA SE RIS/ VI TR, B REMECR e i 6, 75 ZARIE 40 N — 44
SV EPS A JLaR

O KRB ~5 (1FRKRESRME, STERKAETHLT );

0 RARFARSH A A B A1, S000 );
0 HBATE (HRA, 0FREA ). ' m”zlh

PRIEAT— S8 R A0 5% T AR PSR H 7 BUE H A i f A

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

"

(171,¢>:45 7
@& PRI ) - 289

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

&
SRR, KA, IEERR, BINIRA K AH thE A K Hag 70 DR FKNN m
Pk, HOPHIK R4, BoE, il 94 K RETH4N AT

(4,1,8) =7



164 % 10 % KRiLALALZE

B, HitETAE A, B, DFIE,
?—
e_

-
—

nmo N ® >
DL D Do N

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

FRBMIE

A AL P eGSR B B, 4R R e R B AKX B EAEA AR EEIRIET,
2 A A 5EARE (cosine similarity ), 1BRiZA FiLsark £ Meg A 7, 12 P —{idr 58t £
PR . MR E 2k Manmohan Desai®9 ¥ %} Amar Akbar Anthony, {2Paul%7 52, fRowan?
B4R, o RARERIEBAX, XAELA P TRAEAE, &AMV Sk e F 4L,

RIZAME R EBA L BHIESE , M LB E A8 A, B P 18 A AT @ BT Le L,
AR ZANE, 124 R RS AKNN, #t— 2L RE !

10.2.3 HHIXEIERIFHE

AR R, RIEA IR AL A2 SRR . TR g
PRIELE P A — RN R FT 0087 FERXFPE LT, /RERH Y v —3
SEXT/INVI R IR B SRR F P o STHEZHERE RGO UL, X
RATREE— M RERE RS |25, ORI B RRIE S5 LR IR B IR 2 R AR

SMABBEAR FAEF 4 (BrELRsh ) (BrE R sh 5i2) 1 (BoERsh B3 ) #7743, OKXELLLE
RS IR SR B Ol | (i FHKNNE , $kie &38R T i o0 B8, B 518 WEr
ik, S

Q SEHELER R KB MRV RHE

Q AMeAREERE CFln, it JRiEH P A= R A 375, siaeiE AW e S =R ).

PRIN TS AN 1 H S TR ARG 2 FREE The WireIPESr ] GE LY House Huntersisy, {HEZBR
T IRWE House HuntersB I EEH o 12 Unn] it Netflix iR R Gt Ve ?
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2S5 X TR, PRAER P AGE MR R IR ? FEaRaR 3T 55,
PRATRE ZH i S 2 AL 0 B — PRS2 B 2 T

TECIE Gl ARFIETT T, AT O DUTEE B HERIE DN, ARAZITZ5 SR B4 TPl 225 IR R

%3]
10.3 Netflix®FH P E LA G T3, AR 2GR R BT SR i E, XKL
RS TWE?
10.3 #HlzmFEIEAN
KNNE L EAEARA H, SRR A BB AN > S5k ) 083

G s BT USRI ad— PR ai 2T 1
Bl QIR RS, T HFRAE R HA—Le i1

10.3.1 OCR })

-
-
OCRIE ))& 5 F 4712 7] ( optical character recognition ), X & bR VR i] H48 BV i) UL 1o 19 R -
BB A s A R SCF . Googlef# FHOCRAESZELE 341k . OCRZ U] TAERYWE? &
RGN HF FHRET .

H

04

]

_/

Unfig A S X RO AT ABE? ITHTKNNG
(1) BUSE R AR IEE, F sk SR iR A U R
() BREHT RIS, FRARBOZ R AVRFAL, PR B Rl i) &0 A i |

XS R WOK SRS T 2B —E . — M, OCRBIAIRIREL B | RN 2 ZF A
“ W 4
«— =
N #i

BEHT AT, AT SREURRE AL




166 % 10 % K RILARF %

SR ARRGIAALL, OCRHPAFFERINE S A5 2, (HA R A iRt 2 TKNNAE
AT B PR Y o X SE P AT A PO ARG U . VRIS IR A B AZ 3 Facebookit] , BAT IR HE
% [ ShbR i BT TR, RALER S I TE AR

OCRIYE— A AT KB E BT S HUREE, KPR A2 (training ). KZ AL
AFEERG SIS IR BRI, AU E . F— /R PE bR R ig 4,
Herp i &SR 9%

10.3.2  BIENIRA T IRER

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

e PSR AT 30
WRESET YouR PASSWORD" i
"You HAE woN 4 miLion DoLLARS" %
“SEND ME YouR PAssworD” "
"NIGERIAN PRINCE SENDS You (O MILLjON DowLARs"” %
"HAPPY B\RTHPAY" 1

TERARI R —3F TN “collect your million dollars now!” FRE:, XS MEA-IS? AR AT A
FRXAA TR, BHE TSR IS 2 20 i, RN E TR
BRI, &30 A B millionZE S 3R MR i B3t o ARER DL HT AR SS g he 1108 R MR A SRy S 3 s 2
ROMER , N AT S KNNAHL

fan, PRATE AN DU 3 28 8RR K R 74325 BT — 1 R LLAKER, et
TR 2/ D7 AR DU i 73 28 A2 — PP ] S i A S 5k o FRATTBh 2 3 ) B

E x|
ExI
kx|

www.huiyankan.com



104 %5 167

10.3.3 FUMARET17

T AL e > SR T S S T S ik R L AR o X TS, AT ks 8 AR ik We - i
SENERBK T, SRR, REERRHME AN 7 Sl a4 A 0 ISR T AR LS AR, ke
TSN AT A5 7 AR DA AR A TN AT T, B 7 Je— Rk o ASKRARXESIN, T
WERIERKRZ, IR RESE LSS

10.4 %5

(B I B AR B, ARATKNNFIAILAS 7 ] 48 Fft IR REAT REURIAIR Y ALy 1 e MR
AR, HETRERL, RREIRIEAM TR E .

Q KNNHI T2l , 5 22 i i 4R

Q 2R

Q e IIE R (A ).

Q FAIEEGERE R D ah CUKCRE ) 58— R85 ] BRI 7
O BETPRE 538 A RAIE S S KININGRE 19 UKL




ENE

~ SRR i

i

Q #EE AR B RNBE10F B AR CAVRA AR E
Q defTARIE AR TR T R B WE0 A5,

1.1 #

TERTIH A st ip, 4524 F P18 St Facebook, Facebook# WA RAE—HE K %4
EHH, B HDERESRENH P4, divial, fEXMEd rh AR, Sny =R A
¥, AR B YAGHH P dENE, #RUA0E O P A AR B IR A A R
TERHA P AE o ISR EER FH P 2440 A BB W IER A B 1, XA ICRE eI A G FHE
Fo Ak, BN T —Ffa =X F &K (binary search tree ) FIEHELEH .
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T XARRZELT R XA

S
CON

XEFHAREEAN A, 2T TR BEAR L E D, AT R EAR L E X

MaggieHEfEDavidiJ5TH, IILIRAEAT 214K




170 % 11%F 3T RdefTH

N

MaggieHEfFManning i i, AR AR

KT HRE] T Maggie! XJLF-5H “/r & fl— ! 72 AR AP AT ST, PRI
O(log n), (BAERNERITELL T ITF A O() s MAEAT PR AL 4Ry, B SE7Emr i o0 T B
s Il A O(log n), PLARATREVCAA PR L — SCE R AL S SR, — AR A4

IR B R R A2

T #
¥~
A

F 38
O(-l'°'ﬁ h)

O™
1Y,

= L & A

O(Logw)
Oltes?
Q (Leg )

TN AR LT, B, RBEREPLUIN, MEAREX AUL: A IAITR”
TE = AR AL TP ERRESHE, SFED5 RS O(log ). B — XA HAE T HIX AL TA

PR o
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W, XERRHE AR, RUEREA ., B —Se i T PR S ARk — XA R,
ner Ry,

ABLEAT ANGFOL T AR WE 7 BAHE—FRAIR A SR, Bl 2 3 T ERA A s .

T SRR B 12 B GBSO S A RO, IS I R B A . BRE, Z0ERRE, M,
e A

11.2 REES
AR T P BE B AR 1 TARIRBE. (R ARA =R, AT

AR LE N AR B — R R

XA R RO SE A B, B A e PRI A T . AR T 4
hi, EXFFOCT, LRG| SA ZA AP BT 1 & hi,

a

I i | A8l

R E RN TRARBA Fhi, KR i E A RS R 2GS P o AR P
FKthere, YRHIE, WHAMCEEE., JEFEH, A7 OB —FRAHMEIRSR : — 1
G, KBRS B B R DU . PP R SRR R Rod & 51 (inverted index ), # H T
ARG, SRR RBOSGER, I AR5 E T R A R

11.3 HEMTH

gty PUREELN )T EZ R EIE D2 U, SRR AR — A Better Explained /& — AN HH
R, BT RLEEAR S R S R, s B AR e T — MR E . BRIk




172 F 11 % 4T kdefT

U, RS URRH P SR E 2, S T, LR SRR AR L i A A

DR AR, ARz i, AR AR i AN R R, ] Ak
PRIHGER Ty, AnsEARARFE I Rt & o A AR AR F G & TARBEE S, nI ek R
Mo ML, BYCTH BRSO E AT o A8 BN AR B R R 5 A A X A Rt B
DUHR, IEARBERSHE AN B E AT IR . SRR MP3AR S T AR SR

Ber R St R A — ML JPGULZ—F R4k, R T NIAUER TARR R,
LA IR B RE U FIDN A7 AT

o FE A LA e ] B i 2L T ShazamiX B 195 SRR AT 8 HL AR S ) PR 2, A
1 B B A T R = |

1.4 FHITEZX

FETORA A TR S AT R AN R A BEAE OG o FRATT B Ak — 1> b B R e PR
W, QSRR S AA R R, w55 ELAH, TR RAUA B s B g R (HX R
CHET A, PUILEICA RN G XL TR HZAZAL PR . AR RARY B, /R ke
REASTEZ D A% AT HL AT !

KB A RA BT ERAEROL T, AL IR RECHO(n log n)o ARFTFART, K2
PEATHERF Y, BRARMEAD TR, WS AT RN On) ! XA THERP I, PRIEHEF Y
AT A BT B T2 O(n) o

TSRO HEARARNME, T PR T AT RERS LA T AR T S S A B ST AR ME . A — R
SERE B, A R AR T AR LR, P EAR A SEICA RUIRRE & 1 ST AN — DA,
P AR A TR R — 17, ORI A A

QO FITHEEIEFFHE. BORRE— ML 1000 TR WA T HE , Wil ZE A~ W%z
) 73 BEX U T 55 W7 AR LR A AW Her SO0 TR B THERS . RS PR i B
BIM—DAPEA, IRAB IR E R

Q g, BRGEEERI0MES, BRGNS MES o BB N
ARUESSHIRE 5, 10RPPSE i 1, T3 HC2s N RZBIAE 55 #ARAE , 1080 A 58 il X
REAMASORY, WAZBTERSEA TG, MNZARIRAGR (RS  e TAE, 1hm
A AR — AR ?

BUEEPEREA TR, 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 —FREER A TR IR BIRA T, BRE o X A& AT RE LR 2] A AR,
SEAA] IR ICAS N a7, ARG BN FEXFMEN T, bR EZ ST
FHL 21T, MapReduce & —FiitT 53 U0, RATE AT 9T T2 Apache Hadoopk
e,

11.5.1 SHREZEZAAREH

BSARA — MRS, BT BEOTACAT, T B TR 22 SQLA A, 7EXFh
THOCT , PRANBEMTHIMYSQL, HAEERMATEGE IS M5, BABEIKARNZ )1, #Z,
s 238 1 Hadoop & FMapReduce |

SMABEAR T AL — MR AR, AR & 1007 MR, AN ERA A PSR SR TR 105D,
R H— ST, KEAERECH | R 1005 T HENURA R, FTREJLRERESE 1.

A AR AR W 18 A e e 8] P 58 il & A, Hd i MapReduce 3 T 9 A4 ] 5 (14 B
2 B (map ) PRECAIEI (reduce ) PR

11.5.2 BRETERE

WL PRBURET L, B — DB, P RN R AT [RRE AL B, fihn, T A e
ST eRECK R B U R B -
>>> arrl = [1, 2, 3, 4, 5]

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

11213]4]s
[ AN
214|638 |19]

arr2fl &2, 4, 6, 8, 101: BB Harr 1B N ICEABIE Koo R B A EE IR P,
(E AN SR B A T B E T B K AU R WE 2 5 E R IO CRS

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

TERASRBI, PRA—NURLISH, 7735 F 2045 NURLES [ 0 5 05 1B I 277 G 2 5]
arr2it, T4 NURL, AbBGESACHS T A3 LR, W1 364 1000/ URL, AT REFERT JL/INKT ! u



174 F 11 % 4T kdefT

WRA1005 5L, MimaphEHS A SIKF TAE DM BCA X LETHRALE Sy 7o ARl [
100 UTH, PRGBS 2 | Xl /EMapReduce “BRGT” HRIE T RIS

11.5.3 VAHERHK

JEIRET RE S N B R, SR 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 — 40K

el

112314 S\
VA
15

MR AR

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

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

MapReduceff X W~ AL TE 2 TRl LT &l At . B dRARoR, waBtH1ets
i, ffifiMapReduce R 5 JLOM AT SRAG AR, AL SR 4 ] REZEAE D B0 g

11.6  #plEidEZFFN HyperLoglLog

TRBARE A W i Reddit, B 44 NEMEEERT, RESERE © LIRDR S &, K2
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4.1 def sum(list):

if list == []:
return 0
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 1list[0] if 1list[0] > sub_max else sub_max
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