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IS : TFEREFKE

def sequentialSearch(alist, item):
pos = 0
found = False

I NS~ 4
TR S

RIS

while pos < len(alist) and not found:
it alist[pos] == item:
found = True

else:
TnlFE pos = pos+l

return found

I

3
>
o
S
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testlist = [1, 2, 32, 8, 17, 19, 42, 13, 0]
orint(sequentialSearch(testlist, 3))
print(sequentialSearch(testlist, 13))
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i SIFNES , SHERTEEBYASRSES , HEESEPRENT
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 EfRL , BiI)EE=EBERFERSearch5iEEEMAN A INFERE
LHBAALEN, WHIEELFEZ LA
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def orderedSequentialSearch(alist, item):
pos = 0
found = False
stop = False
while pos < len(alist) and not found and not stop:
it alist[pos] == item:
found = True
else:
it alist[pos] > item:
stop = True
else:
pos = pos+l
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return found

testlist = [0, 1, 2, 8, 13, 17, 19, 32, 42,]
print(orderedSequentialSearch(testlist, 3))
print(orderedSequentialSearch(testlist, 13))
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def binarySearch(alist, item):
first = ©
last = len(alist)-1
found = False

while first<=last and not found:
midpoint = (first + last)//2

==]1=] )i 0] if alist[midpoint] == item:
found = True
else:
it item < alist[midpoint]:
N @ Qe ES last = midpoint-1
else:

first = midpoint+l
return found

testlist = [@, 1, 2, 8, 13, 17, 19, 32, 42,]
print(binarySearch(testlist, 3))
T K FHIRE R A2/ R /2017 pr‘int (binarySearch (testlist, 13) )
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—nRE¥K : omiaZ ( Divide & Conquer )

) ZHEHRFELF LA T #RIAENSZ— P EESRE - $ia
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y B, BARZERE—HHBENSMmaZEREE , —oZtBESHEEFEER

=
*ﬂ”. def binarySearch(alist, item):

gﬁéggﬁ%ﬁ: if len(alist) == 0:

return False
else:

midpoint = len(alist)//2
AN

it alist[midpoint]==item:
AT RF ARG =2 WA IR/ TR R /2017
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return True
else:
it item<alist[midpoint]:
return binarySearch(alist[:midpoint],item)
else:
return binarySearch(alist[midpoint+1l:],item)
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» EPATRAIRIBLEIIANREY , FH=HEHRIEREO(log n)
(EEXERNFEZPIR TN , 2T E=FETEE :

binarySearch(alist[:midpoint],item)
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25

» B, ERZAGEFENEE L , XERNESRENRNSEABR , EFESE
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slot ) , AJLARSRIRFZEUREIR , EEF—1BR,

gl - — M ES1INMERNESIE | BraiRg 5180 ~ 10

» {ERGAEN

) SEHRMEY

 FEGIFR , S5l e = RN
INfFHERIES

=

BIAZH , BMEREARENOne , RR=HE
BUAEIF(ETERISEIRAY , FRAEFIEEY ( hash function )

st | HAhZERIEFEL

0~10, FTRE:

=

bR K FHIR G = A AF F R/ R /2017

Z



g5l : =Gl
y A TRBEUEIMREFZIEGIERD , BlihZitE—1 85 R8EY

¥3IEM: 54, 26, 93, 17, 77, 31

B—MERNASGER “RRE" | BSARERLIEGIRIK) | F2IRY
RAUFAES,

RERE “REH” FHEARRAY KB REFERIHREL, B AR & HE TS LR
EHFIEKDERZA, HA—RLABIRRDEE

AR s ‘

( uoyify)

Z

bR K FHIR G = A AF F R/ R /2017



&5 . =il

M AEIhEIH5 RS R R m Hash Value

7 KR :

M 54 10

g y h(item)= item % 11

R 26 4

D

3 93 5 r
17 6 BN
77 0
31 9

bR K FHIR G = A AF F R/ R /2017



M%WE%%%‘

( uoyifg)

gl - Gl

N

ATTEINGE VI

N

IEREGIEEh (item) , ABAEN

RINTEREFHRRMEZE | BT ESE

 SHRIEMGREFEIRYIRG | EXHMESTLL

» BERRANMBERESFETERR  RIIRFE2ERAR—1EHIHEE , WE
FIGHITITR | il TREEES X MAERES R HEIREIA]

RATO(L)H A EREHE R &,

E KRFHIR G = A5 512/ % K/2017

BlFRpIe N SIREEHEA G | GiE 7 HFIRIIMERAI6A,

HARER &R PIARA BT RG “ARBET” , LEZARETAH6/11

e

Z



AR s ‘

( uoyify)

=y

. 50

A, {REJREE

AREEIE
 (RUNEERF44 , h(44)=0 , BIR77HDEEIE—PO#ER , ZXHIERR

7

“MzEcollision” , FElillG

0 1

8 HXAN P ERIED-RTE |,

2 3 4 5

XALRE=LELD , FSBEAREY

6

SWIBEXMARRIBERT .

7 8 9 10

TR RFHIR G =

77 None

= 8 A} 52 52 2/ R 3R, /2017

None None 26 93

17

None None 31 54

Z



c=m5ifEL : Perfect Hash Function
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5 EFHEMD5/SHA

 mE BRI BHEMDSHISHARSI#H - MDS5 ( Message
Digest ) 1S{HIIKERIMIEZIRAEIERAL280L ( 16575 ) Y “fRHE"
12842 —#H LR —ANABAE RO FZE: FERRBRRTEORE

SHA ( Secure Hash Algorithm ) 25—H5e5%% , SHA-0/SHA-1%5
HE051(E1604 ( 2021 ) , SHA-256/SHA-22449 3452564, 2244
, SHA-512/SHA-38449 5l 51243 #13844iL

1604z —% %48 % F106948k 7, WK EKHSTFRE=RFEHALTRT

2564 — #4148 Y F1o89775, L FEHFEHALLAE T RKYRT2~87KF
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5 EHZIMDS5/SHA

BN FLIPMDS5/SHA-0/SHA-1=FE151 &Y
HEISLARASTARRIIE R FITIE M altlliE ( BFUMsE )
{(BTESC R M KRB SERRRIBLAD

KT HERAVANLA :

http://zh.wikipedia.org/wiki/%E6%95%BO%E9%87%8F%E7%BA%A7 _(%E6%95%B0O)

N

N

AR s ‘

( uoyify)

Z

bR K FHIR G = A AF F R/ R /2017



Pythonfg5 &z Ehashlib

»  PythonB=MDSFISHAZSIRIENFIERZLEE - hashlib
#,35 Tmd5/shal/sha224/sha256/sha384/sha512% 64F # 7 o $%

AR s ‘

>>> import hashlib

>>> hashlib.md5("hello world!").hexdigest()
"fc3ff98e8c6a0d3087d515¢c047318677°

>>> hashlib.shal("hello world!").hexdigest()
'430ce34d020724ed75al196dfc2ad67¢77772d169°

( uoyify)
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Pythonfg5 &z Ehashlib

 BRTHEBEANFFREITHIITREZI
» &AL updateFiEFINESIAEIRESD BRI FKiTH |

) REAESANARESBASERAEFARBAIIEE,

>>> import hashlib

>>> m= hashlib.md5()

>>> m.update("hello world!"™)

>>> m.update("this is part #2")
>>> m.update("this is part #3")
>>> m.hexdigest()
'a1ﬁedc8332947a3e02e5668c6484b93a'
>>>
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By EENZLT : #r&i%Folding Method

» ISRRTEIRANEFTRE | BHIRIUZRMHMSAETE . BRI
SR , RIEMEFIRADRT | BEIEGIE

y %0 , XIEBIESHE62767255 , RJLAFRIA{ISD /I4ER (62, 76, 72, 55)
, HHM (62+76+72+55=265) , AR BIFLINE , BBARME
265%11=1, FfLAh(62767255)=1

» BIEIFEZAS8E— 1 IREIRIENTCE | bl (62, 76, 72, 55) ®
#IRAEN (62, 67, 72, 55) , BENMM (62+67+72+55=256) , 11
KK (256%11=3) , FREAh'(62767255)=3

» BARHRENEELEREXLE , BEXIMFRIATLHARSEZSIHIIE
SR 7 —MREFE | LMEEFAES LIRRI3MSIE.
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Bl EELT : FREREMid-Square Method

 FRIHE , BRSHIBIERIER , PAREFERZRIREIRAL , BT

FUREIK VKR
fian , 3944178451 , BE44*44=1936 , X

SENREAYI3 |, IIEFUFRK

N

113K% , 93%11=5
S = 1T s A—

AR R 7 £ BT #
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> FAIB AT LA FRIEHREIR ( F/E8 ) #1785 |, IBF/FEPHNENF I
| E(EASCIRBELET
*\g fecat, ord('c')==99, ord('a')==96, ord('t')==116
% .y
> BIgXEEEERIR , WEAGIRKDKR -
gﬁ def hash(astring, tablesize):
S sum = © |
~ for pos in range(len(astring)):
< 3 t sum = sum + ord(astring[pos]) ’.
J 1 1 return sum%tablesize
99 <+ 97 4+ 116 = 312

312 % 11 —» 4
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&, BILMSFRRFER MBI INERT , Rllord(E

Bl IR LLZITHEZMEGIEREAGE  (EEEFHN—1TEBFLLZRE &
SRR AFEIENERIEZNITESGE , WREAGIBAHZITAIE

BT oS ‘

S, ZREXRENTESFFTEES | TR NERETINFE S E
S ZoEH, KETEIFENENX position
N~ 1 2 3 3
t =
9J’1+ 9?1*24» IIL*B = 641
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 BIERE , MRESFIRHEREN , BRASEHIINR , (BREHIIEF
HEBEEAMER , FRLABR RGNS ARG A EZPIREZR—E5.

» BEREFIR—H AR E RN HRAIEIREIIBE I — A AR RERF 2P
REPENREMNPRNEFRERMN , BRIMEI—11E,

FRAIEENEKRIET] , WEMEEREERM )

) XMIHEBRIRATRA
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FiEltopen addressing” , [

A ENESHMEISARR “ZiEEFNlinear probing”
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MERRBE . Z&HFNILinear Probing

 $ERUfl , ¥(iJiB44, 55. 20ZEFA N HEAZIEFIZRAR,
h(44)== 0, XAOHELZHKITLIET, AERIF-AN=ZH1#, KA

h(55)== 0, Fl#e#Et. &8 b, MEREF—ANZH2#, KH
h(20)== 9, AAMELEH3LE®ET, ME, AAXFHRIBERE
RAZIEFNT ERERSGHPSERNE | NEFRINEHK B EERFRFRN

e REBINEERA RBFZRANE, LM ER, LHRIAZTRRA, KEHEE
ZH (EREX -

0|123456?8@1G

77 one | None | None | 26 93 17 5 "' 31 54
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0 1 6 7 8 9 10

'f§ 26 93 17 None None 31 54
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MSERERF R : LIEFNRISUH

4 FZIEIFENERN— MRS EBRE (clustering ) BIREH , BIUNERE—/ME
o SEMBIERRSIE | XLMIETR S EHhEERERR , MTESE e
*\g HEZURIRAYEA .

% 0 12 3 4 5 o 7 . 9 10

( uoyify)

 IRBREN—MBEMESRSIERNT E . MEN RN HEERZVERN

TERAE “+3” FMEANL4, 55, 20
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77 55 None 44 26 93 17 20 None 31 54
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SRR EE . BEl%lrehashing
 EFSHREENTERTLA— M EAERN "Beldlrehashing” EiliE

f=2iinewhashvalue= rehash(oldhashvalue)
S F & RN KR, rehash(pos)= (pos+ 1)% sizeoftable

“+3”7 BB XIE MW £ : rehash(pos)= (pos+ 3)% sizeoftable
Br 2k XXM 69 F#3):8 X2 : rehash(pos)= (pos+skip)% sizeoftable

y HEERIVERINIAR , EEFTSRIEskipfIEE , FeEEPIRKDERR , NS

F=4E [ HE .x.ﬁﬁfﬁ%:eﬁik r7ciEERE
—ANHAR, EHEINEGKDNEATE, P Fa11
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SRR EE . BEl%lrehashing

y EAJPMSE RN R “ ZixiFMquadratic probing”
y ABEIESkipAdE , mEaEXTi8MskipE , 901, 3. 5. 7. 9
y XEFEESHESEREFIELIERENEM : h, h+1, h+4, h+9, h+16...

AR s ‘
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3 .
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o 0 1 > 3 4 5 6 7 8 9 10 z
i 44 20 55 2 93 17 | None | None | 31 54 r
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SRR E - ZiEIEEChaining

» BT SEEENANELRAZIN . S—HEREFIHENEEEEENE
PN EUEIRRIIET RATMEIEIRES ( ShEXI2uEIEERAYSIFH )
XA, BIRFHENMMELTAEASAKER, R ABINFTRTRE, REEZRHERERK
FRFHB|BFEREEST
ERMBANNE EERF— AT OEAES, R, MARIF R M, HHIERY
F 3R 0 8] e A8 B 3 A, 0 1 2 3 4 5 6 7 8 9 10
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fsREMESRE “IRGT" :ADT Map

AR s ‘

y HApsciEiSkeyn]|

» Pythonee B RRIAIEEY:
y FHE—MoLlFFkey-dataiBEXIRIEMESEEY

HFEiIXERAVEY:

BXRBl2—2 “FHDictionary”

( uoyify)

bR K FHIR G = A AF F R/ R /2017

E{Edata

) XFMREXENG REETA “REImap”
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fsREMESRE “IRGT" :ADT Map

» ADT MaplIEia=RE-(BXIANEFES
y KIS EBE— , EdKEE I IAIgE—RE—1EREE

» ADT MapTEXRHE(EUT :
Map(): Sl AZFBe4, BRE TR £,
put(key, val): *rkey-valXxEm AT, dmRkeyl & A £, M HFvalHiRR k918
X BRAR ;
get(key): 4 key, LB XBKIEE, K A4£, NRENone;
del: i#iddel map[key]#yi5 o) 5 X Mrkey-val X Bk ;
len(): R EBeA Fkey-val X B G5 B ;
in: i@itkey in map#yiE A X, BEkeyR T A AT XKEF, HRI{E

-y
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T

L,

TS

N
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bR K FHIR G = A AF F R/ R /2017



SLIRADT Map

 (EAFHIMBETF |, LEXEBkKey , fESRIREEIXEIXIEIE(Eata

» ATRENRESEIB | TR HFEMEHLRIADTLIR
T AR I 7] & SR I B B R B =5 B K.

LR, RALENRERAMAENBINRARRKA, EIHEZTRTALIRBO(L)0IMHAE

AR s ‘

( uoyify)

Z

bR K FHIR G = A AF F R/ R /2017



SLIRADT Map

y " , BliJA— 1" HashTableZEEREEIMADT Map , izZX8E T MIIFRIE
JIRk&=
HF—/I-slot?| & A FTHRAkey, H—/Firevdata?| & A FHRGHKIEA

EERE|—Akeyha, Adata?| &>t 48 R4z E 69K IETABP A XIKK I
PR A key bty 7| ZAAE A I Z RAFE, AT ARR TR I L key

EEFEIVIERG KD, BATURMEER, BFRAR LA RBEAIERAKI, RiZLHE

-y
TS

2

TS

N

3
>
o
S
~

class HashTable:
def init_ (self):
self.size = 11
self.slots = [None] * self.size
self.data = [None] * self.size

Z

bR K FHIR G = A AF F R/ R /2017



SCIMADT Map : putfix(tas

» hashfunctionG3iERAE T RER KR IEREINETIREL , MERFRNIKAZ%
PRI “IN1” BEN% AL,

-y
TS

2

def put(self,key,data):
hashvalue = self.hashfunction(key)

TS

;% keyZ:ﬁE ;E;tl:;‘é if self.slots[hashvalue] == None:

= 4 self.slots[hashvalue] = key

< self.data[hashvalue] = data

E? else: .

~ ke Xiaval if self.slots[hashvalue] == key

- yaﬁ?’j—: : E?ﬁ self.data[hashvalue] = data #replace "‘z—-

else:
sih == nextslot = self.rehash(hashvalue) r

%QEU/EIJ% ! ﬁ%ﬁ&ﬁ” ! while self.slots[nextslot] != None and \
Eé”?ﬁéug\*gﬁjz%ke self.slots[nextslot] != key:

nextslot = self.rehash(nextslot)

def hashfunction(self, key):

return key% self.size it self.slots[nextslot] == None:

self.slots[nextslot]=key

def rehash(self,oldhash): self.data[nextslot]=data

e sk b return (oldhash+ 1)% self.size ©15€:
PR “g"' )% self.data[nextslot] = data #replace
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SCIMADT Map : gethik
cEHES

B

fkkey ,
BEE=SiER R 2R

R ZEkey ,

a7 4R e

TR F MR F A4 FF 2/ %5K/2017

=]

VAR AN

def get(self,key):

data None

stop = False

found = False
position = startslot

startslot = self.hashfunction(key)

while self.slots[position]

None and \ ]

not found and not stop

it self.slots[position]
found = True

else:

stop = True
return data

key:

data = self.data[position]

position=self.rehash(position)
it position == startslot:

[EEfEA , 1F

\
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SCIRADT Map : BiDMCES

oy 84554 A AR [1ih1E
g% H=HashTable() def  getitem (self,key):
B Lol ot - If.get (k
€ H[26]="dog" return self.get(key)
& H[93]="lion"
} H[17]="tiger" : .
}; H[77]="bird" def _ setitem_ (self,key,data):
< H[31]="cow" self.put(key,data)
= H[44]="goat" - )
S H[55]="pig" >
- H[20]="chicken" :2!
print(H.slots) >>> r
print(H.data) [77, 44, 55, 20, 26, 93, 17, None, None, 31, 54]
["bird', 'goat', 'pig', 'chicken', 'dog', 'lion', 'tiger', None,
print(H[20]) None, ‘cow', 'cat']
chicken
print(H[17]) tiger
H[20]="duck" duck
print(H[20]) NoneI

rint(H[99])

;H:ATYJ\T\ k%’éiﬁfqp" v 17



BGIRES

 BPIERFRIERT . TLURHO (1) BEREIRSRERNE K IEEE
» (BETFEGIASRIIEFE | SRR ERERBX ARE.

IHERGINRIREREERERKEFA , —RRiR
3o BN, BIVF R UER D, FABTBE 2RA L IR BT+

BN K, BREBINRIEARFS, PRAOBRARS, PRBIELREL, LATLE S
AL KRR TG R R ARKBERNE, BERESLFHLOKERES

M%WE%%%‘

( uoyify)
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E&?IJ iAo

YN R AL RN Jﬂﬁﬁﬁimﬂbﬁﬂéﬁﬂliéﬁhﬁ (AM£0~12ZJ8] )
BARER, FHEBRIREH: L1+ L)

RBAHER, FHREN ;(1+ ()

» ANSRRALURHERERAZE (AJLIATFL)
AAHER, FHEZLTREA: 140/2

ARABER, FHRFREH: A
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fEE{EN5-1

%é y http://pkuchenbin.mikecrm.com/Irtd3j

’l%: XFARINA1BEIEGIE |, 27. 130980 ERBIZRS ? +

g 1,10 13,0 1,0 2,3

P
NFANATNBIEZIER | RBANTEEET , FARASMERN
RGP |, REHMBEEMTA? *

3
>
o
S
~

Z

100, , , 113,114,105, 116, 117, 97, 108, 99
99,100, ,113,114, , 116,117,105, 97, 108
1001331149, 14108116, 10598

117,114,108, 116,105,99. . .97 100, 113

bR K FHIR G = A AF F R/ R /2017



HER : §iaHEEBubble Sort

HHIFNEZRRETHNLERHITSHEILKRZG , SiHEE TS XFAmHA
tHEBLLES | ISP FRIIRINEIGAE , REZEEBTENRKIRMA , £
n-1iEELERALHE , SEIMEERHER

FAM A EMT A7 EKP R LFE KB BT

» SBLEEEbIRAZIR , HEn-1XIHBEEHITLLER

—BZ23RAKMA, WRARARS—HBRXBZINELARE —A

) SB2HELIRAHRAT , RAIMEEMAL , FEREFRIZIREN -1, H8Hn-2
XItHSPEIEHATILER

» BEISEn-1ligsemis  RIMNR—EETIREN , mMEFBLIET .

N

BT oS ‘

( uoyifg)

Z

bR K FHIR G = A AF F R/ R /2017
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BigHER : Bl

TR F MR F A4 FF 2/ %5K/2017

First pass
-
54 a3 17 I 31 44 55 20
26 93 L " 3 44 o5 20
26 | 93 17 | 77 31 44 55 20

26 17 K 31 44 a3 55 20
26 17 FE 3 44 55 93 20
26 17 77 31 44 35 20 93

Exchange

Mo Exchange

Exchange

Exchange

Exchange

Exchange

Exchange

Exchange

93 in place
after first pass

\
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BiEHEF : U6

def bubbleSort(alist):
for passnum in range(len(alist)-1,0,-1):
for i in range(passnum):

Sy
TS

Tk

s

5 it alist[i]>alist[i+1]:

8 . temp = alist[1]

R Frige , AR alist[i] = alist[i+1]

;E alist[i+1l] = temp

3 »

= alist = [54,26,93,17,77,31,44,55,20] —
bubbleSort(alist) :2:
print(alist) 7

Pythonsz#5E 32k

alist[i],alist[i+1]=alist[i+1],alist[i]

bR K FHIR G = A AF F R/ R /2017



BiSHiF : SiEoth

. FRETASIERGHSR R SRS a N, SEdESEEn- 14
| FEEISEIRIEN , LREREGEEMn- LR , HEIETLEE SRR
25i3,

ERREIRL ~ n- 1008 : 37 — 37

P kY B 18] B 42 B2 0(n”2)

y RFTHNE , HESEREHBEO(N?) , BES /RIS R E
RITFOBFARINELFFTCEE F, KBREAHO
RENIFARF RS AR Z 3T, B F TFroshkdk
FHFAN R & EFLGG—F

E%WE%%%‘

N

( uoyify)

Z
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BiSHiF : SiEoth

» BiEHIFESEANRSERENHIFEREL | RIEARCRZNMILEE.
AR ERELEBMBALERINLRLEEZAT,
LRELZE SRR, K KA RMA R,
{ad — SR Y, 3ERFFAEATI 40 A0k 22 4K

X,
S

ﬁ_ﬁ' 5

T

L,

TS

N

3
>
o
S
~

Z

bR K FHIR G = A AF F R/ R /2017



BiSHER : TEaesiud

» B, ESENFELENEELEIZHE , JLRRIREAIFEE<k , X
EHEZHHIFRAT LM

e REAITEH K EEAMTL, AN RLEHFF, TUARMNERFL &
def shortBubbleSort(alist):
exchanges = True
passnum = len(alist)-1
while passnu{ > @ and exchanées:
exchanges = False
for i1 in range(passnum):

it alist[i]>alist[i+l]:
exchanges = Jrue
temp = alist[i]
alist[i] = alist[i+1]
alist[i+l1l] = temp
passnum = passnum-1

-y
TS

2

DHABITE

3
>
o
S
~

Z

alist=[20,30,40,90,50,60,70,80,100,110]
shortBubbleSort(alist)
LT K sk b o A /TR /2017 print(alist)



%32 HE=Selection Sort

 ERHIFNERAREET o | RE SRS EIYTE | SEikE
= S AER KR (L,

% ) gigﬁiitrﬁiﬂﬁiﬁi_?i?ﬁuPﬂ , HHELE S BHIFHITZ IR | BEE{HEIT1
D RERKXAGHELE, REFREIARE — ALK

g  EFEHEFRRESRELL S BHIFEREN

Z

AT R B AT, L£A0(n?)
IR FEN B A0(n)

bR K FHIR G = A AF F R/ R /2017



EEEHERE : (LS
| ! def selectionSort(alist):

26 |54 [ o3 | 17 [ 77 | 3t | 4a | 55 | 20 | o3istargest for fillslot in range(len(alist)-1,0,-1):
positionOfMax=0
for location in range(l,fillslot+1l):

WI
S

E‘ﬁ 5

é:l: is large

11,'3 w i it alist[location]>alist[positionOfMax]:
é% v [ positionOfMax = location ]

E 26 54 20 17 55 ) 44 Fird 93 55 is largest

§$ temp = alist[fillslot] —
N ' ! _ alist[fillslot] = alist[positionOfMax]

\< 26 54 20 17 44 <y 55 rrd 93 54 is largest alist[pOSitionO'FMaX] - temp

=) '

@)

S 26 K| 20 17 44 54 55 ks 93 44 is largest

N stays in place

28 31 20 17 44 54 55 7 83 31 is largest r

26 17 20 a1 44 54 55 77 83 26 is largest

20 17 26 3 44 54 55 77 83 20 is largest

17 20 26 31 44 54 h5 77 83 17 ok
jt?? list is sorted




{HAHEFEInsertion Sort

HAHIFERSREMNARZO0(n2) , (BEXBESIHFEANARRE

y BAHEFR#IS—1  CHEFFRIFFIR | HUBRSZEFIFRIBIEE , AEZXRL
I XXM FHIRER2E
F14, TINEROSFINEKIER, WF22NHRERAEH “FR” HANBTFTINE2GLELE
¥, IHCHFGTINERLCS T 2MNKPER;
P BB L INKIBERARATAKIEA L, HEH LA F KOKER, THLEE X,
g N B F 5| & F

Zidn-18x BN, THRT KB L%, HF TR

N

BT oS ‘

( uoyify)

Z

E KRFHIR G = A5 512/ % K/2017



AR s ‘

( uoyify)

{HAHEFEInsertion Sort

» FRANHEFRRILLRS £

HFRS

REWRMAREANRE T IR P A RLATILS, B RKEFOHFHAR, RELHR

0(n"2)

RFHA, R CEHFHFOEE, FARXFLRL, ERHERZ0(n)

TR F MR F A4 FF 2/ %5K/2017

¥ "R BSEAME
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HENHER - B

A K

55

Bss | 20

/ ,
7 [0 Ja e /E

G
mﬁ-m

W 5 = A A5 5 I/ TR 3K,/2017

Assume 54 is a sorted
list of 1 item

inserted 26

inserted 93

inserted 17

inserted 77

imserted 31

inserted 44

inserted 55

inserted 20

Need io insert 31
back into the sorted list

93=31 s0 shift it
to the right

77531 so shift it
to the right

54=31 50 shift it
to the right

RS
b HR

26<31 s0 insert 31
in this position

ZoFh e

KAJZEIN

YAUN\™ \ |



HENHER : X85

def insertionSort(alist):
for index in range(1l,len(alist)):

SEAT

while position>@ and alist[position-1]>currentvalue:
alist[position]=alist[position-1]
position = position-1
m alist[position]=currentvalue

TR ENE S VRRE , S32HR(ER1/3
FTLENH R ERE SR —&

R KFHIR G 5 A 2 17/ 4R 3%/2017

Sy
TS

2

s

currentvalue = alist[index]
position = index

T

N

3
>
Q
S
~

\
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iil/RHEFEShell Sort

BATEBEIEAHIFILINRS , ERIFIOBRTROM) , RIHERRELE
SIRCREFNERT  ThHL , SIRMSRER . BRI
o

MEMBRATF | BIRAEFLABAAIFEARGL , WERFRHT “HiE" %
RFIE  BAOFIIREBMITHRAAER
A TR R FARARY, BAFROERARARETF, KRB EARHEF 0 ok K

» [ERASHFIIR , FIIRDBEANEFEHEZEPINRAEELEF

17 26 | | 20 sublist 1 sorted

26 93 1 55 31 7 20 sublist 2 sorted

N

BT oS ‘

N

( uoyify)

Z

54 4 26 | 93 P17 | 77T | 31 pa4j g 55 | 20 sublist 1

54 | 26 | 93 17 BT 4 31 | 44 p55 9 20 sublist 2 5 1 B 93 | sublist 3 sorted

54 26 po3 17 | 77 p31 44 1 55 20 sublist 3 |~
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DHABITE
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BIRHER : B

 RE—EENERNHBAAS , (BERFRIE/ECESIIRL
X—E{NE LR ZENRI R SERX

y FHIRBIBEIRE—RRMN/ 27 | SiEfEE : n/4, n/8

17 26 | 20 | 44 | 55 | 3 M) 77 03

—T———_———

17 20 |26 | 44 | 55 | 31 B TT 03

T

1 shift for 20

2 shifts for 31

|1T ‘ED ‘26 |31 |44 ‘55‘54 |?? ‘93 Ilshiftlm&'i

|1?|20|25|31|M|54|55|??|93 Isnrted

TR F MR F A4 FF 2/ %5K/2017

5

521

3 E S

n 26 | 93 17 gt 31 44 | 55 20

54 § 264 93 17 | 77 31 ] 44 | 55 | 20
|

54 | 26 PO3I N 17 | 77 | 31 pa4 g 55 | 20

64 |1 26 | 93 P17 ] 77 | 31 | 44 pB5 ] 20

a8,

sublist 1
sublist 2
sublist 3

sublist 4

\
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EPRIRTE

EEEREAN

AT RF IR G = A5 5 2/ 53

def shellSort(alist):
sublistcount = len(alist)//2
while sublistcount > ©:

for startposition in range(sublistcount):
gapInsertionSort(alist,startposition,sublistcount)

print("After increments of size"”,sublistcount,
"The list is",alist)

sublistcount = sublistcount // 2

def gapInsertionSort(alist,start,gap):
for 1 in range(start+gap,len(alist),gap):

currentvalue = alist[i]
position = i

while position>=gap and alist[position-gap]>currentvalue:

alist[position]=alist[position-gap]
position = position-gap

alist[position]=currentvalue

\
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BIRHER : EiEDth

tHE L | BIRHEFLMENAEFARMY , AJgeHASLLEAHIELE

(B FEiEgbEFEIIRENFEER , IMIESRIRSFETETZMY “
7o3” Ebxd

MHRAIFRFER D IRLRESR , KERETTFO(n)Fl0(n2)Z[E

MRBERFRSE2-1(1, 3, 5. 7. 15, 31%FF) , HRHEFRIRIEIS S
E£3730 ( n3/?)

N

BT oS ‘

N

( uoyify)

Z
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I3FHHEFMerge Sort

» FEEAIREE S MmaZRREEEREFPUNMRA

 IAFHIFEREIARE | BIRERERERISES ZARFE | WRF K533
#HH'"
BIEMEAERF4R: BRERMCAFLINKER, aRLHFF;

-y
TS

T

L,

TS

8
S

@ G HAE: BRBEASEAHESHHE, AEBRHBRERG 52 —;
S ARG %: WAXPHBRGHHF, RBHFPHF 7 =rewm w2 x wminie Sgpge
= [ T LJ‘LJEJLJ aEEBa Z
CE [T L Hcoes ot N
ﬁ—i ‘ = ey g e 42
G &i.;:ff.:;
LT K FHER - |”|20|25|31|4t|54|55|n|93|




def mergeSort(alist):

. 3 H## print("Splitting ",alist) .4
I}H#?it,% 3 1'%55 it len(alist)>1: €=
mid = len(alist)//2
'___ lefthalf = alist[:mid]

righthalf = alist[mid:]

3
ﬁ% mergeSort(lefthalf)
ﬁ% mergeSort(righthalf)
55 i= j= k= ©
§§ while i<len(lefthalf) and j<len(righthalf):
IQE if lefthalf[i]<righthalf[j]:
J alist[k]=1lefthalf[i]
S i=i+
> else:
% alist[k]=righthalf[j]
~ j=j+1
k=k+1

while i<len(lefthalf):
alist[k]=1lefthalf[i]
i=i+l
k=k+1

while j<len(righthalf):
alist[k]=righthalf[j]
j=j+1
bR K F HIR G 7 WA S T2/ TR /2017 k=k+1
H# print("Merging ",alist)
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JJFHHER : Bikath

» RBAHHIED ABNEERD T« RMEH
PENIAE, BE-SERTHSMER, BAHLRE, HEELEAHO(log n)

J2 g3 AE, A ToRNEANIRS, EARERRSBILRARAE K, IARKHER
B, AR EFEA0(n)

BEFE, HFRY;EGIFHAZLIT—RO(N)WRFER)TH, EogitiE ZLRAE~Z0(nlog n)

» &ia , BlIIEETERRMIAEE , A7THESRESHERER , okl
BZEGHIIFRE , SAEERIM D REBDIEINRHIEZILE S, BESA=E
B, RRREAEEHME— RS,

 BlLERRAHHIFEREER 7@ LENEE=REATIEH | XMFEEND
FAESHITHIFRHERZ EHE

%%WE%%%‘

( uoyifg)

Z

bR K FHIR G = A AF F R/ R /2017



fEE{ENL5-2

oy > EEHEESIER [21, 1, 26, 45, 29, 28, 2, 9, 16, 49, 39, 27, 43, 34, 46, 40]
A EEAHHEEASE3IRRITRRE , HESARA TR ?
ﬁg a) [16, 49, 39, 27, 43, 34, 46, 40]
8 b) [21,1]
A c) [21, 1, 26, 45]
d) [21]

3
>
o
S
~

» HEFFERR L | AFHEED | A FRIERARIIFR ?

a) [21, 1] and [26, 45]

b) [1, 2, 9, 21, 26, 28, 29, 45] and [16, 27, 34, 39, 40, 43, 46, 49]
c) [21] and [1]

d) [9] and [16]

Z
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EHER Quick Sort
S — A RANTHAZ SRR AR RENS | RS ERREmIE

73

fg==slR , X—LLb3HHFR
1221 BH AR &M IBR EFPAARR KA FAE, THALE LRSI T

RBFHEFRBEEMKE— "RE" SRCRIEERERS AR . MFhiE

N

BT oS ‘

N

S W—EAATREN—Y , REEH SR TRIEHS

§ e RABDXAHF WA AAFREZOEKER, W 17#5&@]%%’(%%%6'3 “pATR”

- R PR E BT 2R A T ER AR E CFMA”
& BO G E D R E e

tbde, BEIAE

 RiEHIFRNEREZE “BH=2K" WT :
RRLREN: BBROAINKEA, BRRISTHH;

YEHAE: ARIE “PAE” , BRIEBR D AFTF, RIFHARABFIALLHF
¥mFEHARa FTHS (HEFEAARELASAIHATP)

jL‘J’kfri’@»ﬁﬁLJ JA]%’T'TF /l?iﬁ‘\/2017

Z



-y
TS

2

MRJTE:
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54 |26 |03 | 17 | 77 | 31 | 44 | 55 | 20 | /|eftmark and rightmark
will converge on split point

. - [;HLLiJ_LLlH
,&Eiiﬁg : ,T\ leftmark ————» 4——— rightmark
_ 3 |26 |20 |17 | 4 5¢i 77 | 55 | 93 [54 i in place sa |26 Lasl 17| 77 | 31 | 4a | s5 | 20 | 26<54 move to right 3

, ﬁ%gﬁ‘ ﬂl%ﬂg E*’-ﬁ — -—:lJ J_Lrl TJ 93>54 stop ’
-

<5 =54

*524 é’ {4 ‘:P 4 » }2:2 ﬁté@ 'L‘%- ﬁ leftmark rightmark

| 3 | 2 I 20 | 17 |44 l H s4 (26 o3 | 17 | 77 [ 31 [ aa | 55 |20 | "30 STRe
PREERIIFER — m— | =
> | n z quicksort left ha quicksort FIg t ha

% B AEA&4R (left/rightmark)

EmmEASD, Birw LS

« ERF-ERAEBY, MBI EANREL e Rl
° %‘7’3]"\‘——‘:& @E%iﬁ, Ejf E]\] th ﬁ]ﬁj’fﬁ/]\ é}’l\]%}tﬁ:’;i now continue moving leftmark and rightmark
o NIBIEEAN T R E T X 8 st |26 |20 [17 |77 a1 |aa]ss foa | GZeaSiop

WG R, HH LRSI LIRGLM, 15LB) T e

leftmark  rightmark

X AT ERR “PAE” mibayizE - . 77554 sop

54 | 26 |20 |17 |44 | 31 | 77 | 55 | 93 ~ 31<54 stop
b A A B X4 ey
)2 > S gplit point foun
l exchange 54 and 31

rightmark leftmark

SE R/, EFFLILPE), HFEIRELFEL e

leftmark rightmark

54 1 26 | 20 | 17 | 77 | 31 | 44 | 55 | 93 | exchange 20 and 93

bR K FHIR G = A AF F R/ R /2017
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REHER : U6

EANERFEM

TR F MR F A4 FF 2/ %5K/2017

def quickSort(alist):
quickSortHelper(alist,9,len(alist)-1)

def quickSortHelper(alist,first,last):
it first<last:

[splitpoint partition(alist,first,last) j

quickSortHelper(alist,first,splitpoint-l)[
quickSortHelper(alist,splitpoint+l,last)

alist = [54,26,93,17,77,31,44,55,20]
quickSort(alist)
print(alist)
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def partition(alist,first,last):
pivotvalue = alist[first] iﬁj_ﬁfé "I:l:l{E"

leftmark = first+l

rightmark = last

done = False
while not done:

while leftmark <= rightmark and \
alist[leftmark] <= pivotvalue:
leftmark = leftmark + 1

while alist[rightmark] >= pivotvalue and \
rightmark >= leftmark:
rightmark = rightmark -1

if rightmark < leftmark:
done = True

else:
temp = alist[leftmark]
alist[leftmark] = alist[rightmark]
alist[rightmark] = temp

temp = alist[first]
alist[first] = alist[rightmark]
alist[rightmark] = temp

return rightmark EI:{E,I'J_"_I\ . m%ﬁ%
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 AJLLIESSH FHREREENGZ | iLPEEREHFENE
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» EEHEFSIFR[14, 17, 13, 15, 19, 10, 3, 16, 9, 12] , (REHFIER2/XS
=, JIRAERE :

a) [9, 3, 10, 13, 12]

b) [9, 3, 10, 13, 12, 14]

c) [9, 3, 10, 13, 12, 14, 17, 16, 15, 19]
d) [9, 3, 10, 13, 12, 14, 19, 16, 15, 17]

 |EHIFSIZ [1, 20, 11, 5, 2, 9, 16, 14, 13, 19] , RiEHEFMRRA “
=EE" %, SRELY "HRE" &
a) 1 b) 9 ¢) 16 d) 19

 FEBEEE , EERAER T , SREZEFIEEO(nlog n)
2yl /A bR <) I3 A d) AR

BT oS ‘
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 BAMES BHIFEREPIREI— W HESGHIEEShortBubbleSort , AILLF
A “MNR—ELLIR=EEARZR , WEFRETE  SHEFE" 1Y "Bl
" 451E |, KRiHFRFTHLELRS , IR !

y (BEACHREZESHFM T E , FSRAKXFM :
HRX T —TFHAFHEZE, KLHshortBubbleSorttBubbleSort[ER £ (448 % 3215471054
BRFE)) , BHARBELIINH LEEG, X AL%?

def BubbleSort(alist):
passnum = len(alist) - 1
while passnum > ©:
for i in range(passnum):
if alist[i] > alist[i + 1]:
alist[i],alist[i + 1] = alist[i + 1],alist[i] def ShortBubbleSort(alist):
passhum -= 1 exchanges = True
return alist passnum = len(alist) - 1

while passnum > © and exchanges: _

14 ‘ exchanges = False

for i in range(passnum):
if alist[i] > alist[i + 1]:

17 ‘ exchanges = True

N0 /) S BT T &

— ~L ¥ E 59 1 A5 25 e 3L
7w KSR 5 = AL F 5 12/ TR R /2017 passnum -= 1

return alist

Z

alist[i],alist[i + 1] = alist[i + 1],alist[i]
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y  SB—IRERE
alist = [i for i in range(10) for j in range(10)] (& M shuffleir#l)

{'Sort': 0.0, 'shuffle': 0.0, 'SelectionSort': 0.0, 'InsertionSort': 0.0, 'BubbleSort': 0.0,
'ShortBubbleSort': 0.0016000032424926757, 'ShellSort': 0.0}
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AT

y  SBTIREUE -
alist = [i for i in range(100) for j in range(100)] (F A shuffleir#l)
{'Sort': 0.0, 'shuffle': 0.0, 'SelectionSort': 2.8600001335144043, 'InsertionSort’':

3.8279998302459717, ‘BubbleSort': 7.0, 'ShortBubbleSort': 7.921999931335449, 'ShellSort':
0.04700016975402832}
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y  SB=IRENRE -
alist = [i for i in range(1000) for j in range(100)] (& AshuffleiT#l)

{'Sort': 0.031000137329101562, 'shuffle’': 0.031000137329101562, 'SelectionSort’:
297.72199988365173, 'InsertionSort': 397.25999999046326, ‘BubbleSort': 765.3139998912811,
'ShortBubbleSort': 847.1009998321533, 'ShellSort': 0.6410000324249268}

(247 T — %)

bR K FHIR G = A AF F R/ R /2017




HiERERE | —HRFEERE

y AT AECHISCiREER R ?
BRI ER P R B —ANTFHET?

» ShortBubbleSortly “F8i&" B SEMKMFERAIVBHE
o R FEHR B EAERD, ERFAHIL IR LK 3E, ShortBubbleSortit T4 %
ARY, LE2HIMTE —Aexchanges T =F48 2 AR5 @) 69 RH, R AEILRIE6) F @HEA
2%,

y AFEHNMKXAEBEIERNE  HEFEFHEFENSR, BHIEESE ™
random.shuffleRELEA/Y
B, alist® Arangek B4R, £ ROKIFERIDB] KHF], JEFEF;
miX A shufflea R KBTI R RILGEE, ERAKEFHEIERS;
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EXFRERFRLNIIFER , ERESHREO0(n)
EFEEFRLHITSEK , HREEREAO(log n)
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