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IfiFEE# Sequential Search

y MREFMRIVRFEMFIRZXFNESH , BiISHMXEHIBEIRBEE 4SS
IliFEXE , EPython Listdl , XLEUREINAVEE(EFRI IR (index ) ,
XTI EERFAIEL |, B TR |, B LURERIRERIGaFIEEE

HRIR , XFSEARIRA “INFEEE”

) EREFIRPESFEFEEHRIZUEL , BMNIIRIBLIN SRS |
BERTRMEKBIRR , EFANECXIEERELT , MR RE— N ERLZINET IR
N, BAEHKM.
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IRFE : TRFREHE

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

while pos < len(alist) and not found:

it alist[pos] == item:
I UERETS

found = True
else:
return found

pos = pos+l

testlist = [1, 2, 32, 8, 17, 19, 42, 13, 0]
orint(sequentialSearch(testlist, 3))
print(sequentialSearch(testlist, 13))
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IRFE - Fi&xoth

» FEIRFEFREZER , AT ERERITIEN—RIGHE . FERETIRPIVLIEIR
HEBERERTIIRR , mEMEINEETIRPHSNME
#ea) ER, BRIERET| R T ELHILGBFE AR

) BRIREBEIIRR , LEXNREA—HFRY
e REBAREI AT, BRUSHA KBRS 5%, Wbk HRn
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« RAIEI, FIREAHKE; SOFWEIL, Enk

-

Pl samiisss |

&
s
>
S
S

Z

R KR FHIR G = A5 512/ % 3K,/2019



IRFFEE - Hikoth

y EHRIRTESIZRA |, EEXIBY—RRisHz el ?
EAKEREINEPENME BN BERERAIR Y ;

BT AF¥RATF, tbstegrsfn/2;
» FRLA |, IRFEHRNEEEFRERZO(N)

item is present
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item is not present N N N
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IRFFEE - Hikoth

» SERRL , BAES=ERERFEERSearchF iEEMAN B IRFER
BRFERAFEN, CAIEERFRZELEMEA

IARAZAET, wREHIERAREGLE, W TARATLE
o P ERLEITS0, UF 5407, T 405 HE T GEFAES0, B DAIREI R HE R
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IRFE : BFREHE

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

Pl samiisss |

(uoyid )

return found

testlist = [0, 1, 2, 8, 13, 17, 19, 32, 42,]
print(orderedSequentialSearch(testlist, 3))
print(orderedSequentialSearch(testlist, 13))
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INFFE - EiEsth
 IRFEREFRIS SRR

item is present

item is not present 1 n n/2

» SEfF L, MBEESEREMS | (37A20(n)

DETﬁEMKTTMME BEFRNEREETE—ZLXTRE , (BHAN
FTHHSR,

Z

R KR FHIR G = A5 512/ % 3K,/2019



—nE%
, BBANTFERE , B EIFNEHREE ?
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—pEk . 5

def binarySearch(alist, item):

E% first = ©

e last = len(alist)-1

1 found = False

2

§§ while first<=last and not found:

~ midpoint = (first + last)//2

CS? =211} 0] if alist[midpoint] == item:

S found = True

2 else:

= if item < alist[midpoint]:

AN O EIES last = midpoint-1

else:

first = midpoint+l
return found

testlist = [@, 1, 2, 8, 13, 17, 19, 32, 42,]
print(binarySearch(testlist, 3))
AR RSk 5 2 WA IR/ TR /2019 print(binarySearch(testlist, 13))
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—nRE : 9miaZ ( Divide & Conquer )

 ZREREELMR LM T RERE
RARI55—A N EBISREE « HTia
A T R AR 5
Tt kA — AP RRIS A, H s
RIL & A3 5 9 A 8 AR

Z

Compute Compute Compute Compute
Subproblem Subproblem Subproblem Subproblem
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—nRE : 9miaZ ( Divide & Conquer )
R, BAREME—FHENSIaREE | —RiERESBBIIREREN

def binarySearch(alist, item):

N e if len(alist) == @:

return False
else:

midpoint = len(alist)//2 iﬁﬁﬁﬁ%
AaE/)\RIR

it alist[midpoint]==item:
AR RSk 5 2 WA IR/ TR /2019
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return True
else:
it item<alist[midpoint]:
return binarySearch(alist[:midpoint],item)
else:
return binarySearch(alist[midpoint+1:],item)
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—pEk : EiEoth

y BFZ-oERERLENEET—F , Approximate Number of
HILL RS TE BRI —E S ltems Left

y BRI ERIREURINMNAG R 1 n/2
2 n/4 |
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4% : i=log,(n)
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»  BIARAFAINRIELLXIRIREY | SH =S EXRNEZREO(log n)
 (BEESFFRERRTILY , 25— EAEFEIET :
binarySearch(alist[ :midpoint],item)
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—pEX . H—SHEE
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g%l : Hashing

» ATEHAIFIREESRPXTFHIRIRZ AHFIXRNIR |, FREEXRFZHT

THEF.
e RBERZ 6 R 3B KNDHSFF 36, TAF A =52 RREIRF T TR E

y MERAIH—EREE—PFOEIEEN |, feEEEREZNEREES
O(1) , XHEESIR “"BiFIHashing”

) AETSEISEIRNAMFRZEE R A | AR B AT E
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8% - BEAELE

» B9 (hash table , XfRIRER ) 2—HHEUEE , HERIENNEEAIU
HEBFFIERRENEREL. BFIRPHES—MMAEAVUE | RHE (
slot) , AJLARRIRFEUREIR , EHE—1B0.

Bl - — P EZFLIMEREGIE | EEREFRS5)/30 ~ 10
 ERASIEIRZ AT , S MERIEERENONe , RFR=IE
) SEIMEIRINEIFHEERVEEIRRY , FRARGIEE ( hash function)

 FEAIFPR , B RSIESZEIETEASE , 0~10, T
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 (RINEERTFA4 , h(44)=0 , BIR77#E P ERIR—10#1ER , XHIT RN
A “MxRcollision” , EAIEETICEIXMARAIFRT ZE,
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o=t 5K . Perfect Hash Function
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o=t 5K . Perfect Hash Function

IR RHMN—ME AR AEFIRNEE | AEIFRBTsEHINRIEN
nIJ\%BBbﬁJgIE nZT.IEIfﬁﬁ

y (BEiXFhE AN FalgedEI e B KRB R HFASER
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 IBMREXENE , PRI RSB ER&E3MSE : MR (E=R) |
ITEMEER (MDY ) . RODEEHEIR ( BLYE )
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1EA—SIERAGRIZNE "1l EAREREUN TN

Bt EEREOHKE, B0 I KBERERY;

Bt b ARBAETI AR5 RED: (AL IRKBRRTHEY) ;
RABEHE: SRBBORNES, M5k “Aa5” RAE;

Rob Rk SoBEBA R, BRIMABEOKE (Phid) RIEFEEY; R,
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5 HZIMDS5/SHA

) e ARSI HAEMDSHISHARSIFHE : MD5 ( Message

Digest ) 1S{E{AKERYEY

BSIRAEIEI 1284 (16515 ) B9 “fE”

128z —##H| L2 R —NMAERMHKFZN: FEHAMBKIEHNEE
» SHA ( Secure Hash Algorithm ) 25—He5E%L , SHA-0/SHA- 15
)

HE5I{E1604L ( 20FT

, SHA-256/SHA-224537ltaH25640, 2244

, SHA-512/SHA-3844%altsH 51 2{: %13 844i;
1604z —#H #48 % F108948k 7, ¥R EXK S FRERFE T RATRF

2564z —##48 Y F104977 7,
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5 HZIMDS5/SHA

 EBREFRIMMDS5/SHA-0/SHA-1=FE15 A&l
) AESLATRISIRRY ISR RAIE N BIflE ( BIFUHSE )
) (BTESEAPRMREERFRIERD.

KT HERAVANIA

http://zh.wikipedia.org/wiki/%E6%95%BO%E9%87%8F%E7%BA%A7 _(%E6%95%B0)
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PythonRI8% i EEhashlib

» PythonBE#MD5FISHAZRFIRIEFIHELEE : hashlib
#.3 T md5/shal/sha224/sha256/sha384/sha512 % 6#r# 7| & 4k

-

FHRATS5

>>> import hashlib

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

>>> hashlib.shal("hello world!").hexdigest()
'430ce34d020724ed75al196dfc2ad67¢77772d169°
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PythonRI8% i EEhashlib

 BRTHEBEANFFREITHIITREZI
» A LARupdateFiEFANHESIAEIRES BB FKiITH |

) REAESKANERESASERAFARBAIIEE,

>>> 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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B 1.416 FHIS v REIE

wb 1.736 R 41%(44.48 KB/s) 11 X

bTF K FHIR G = M A F 5 1%/ T4 3K./2019 <



B RZIMD5/SHA RS B F &R —E RIS
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SRS : XIREERIA ( Block Chain )

 RRERE—MOHIVEHERE
LRVZES SEF 3R R

FHAT RARE A BRI EPTR R
AT R AN REAR 2T RE T

 KRERFHRISIEE "EFR0L”
REEATER TS, BiRT ST &

iR T mARAF 8
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WA AFTE=HEEEFNE
BRI R LES e FNtR A ?

T KF R E DA A F R/ RK/2019

\

AL



XIRpE

y KgEHR—PMXR (block ) ARk , X3R4k (head ) Fl{ ( body )

y XIRLigHR 7 —Ern iR R — 1 XIRER
& BB HE ., AT—A~KX 3k (head+body ) #9# 7|44

-
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s

;; )y XIRFICH 7 SERRENE
S HC ) r
- ~Z
lprev: H(!) lprev: H(!) prev: H(") lprev: H()
< N Data [ pata [* B
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XIRBEA I ZeR1E
» BTFHGIERERER | IR ERBIEIMENYG A3 EHEIEN T
{t , BTRSHRMRRGEER | REEIENAEEENEIR

» BFB "I{EZiEHProof of Work” BIHE , :XFPRIMR(Z N2 A 0T H5ESE
M |, REBAZEET2M51%LL EaSTE

Block 51 Block 52 Block53 Block 54
Header

Header Header

5,101 =

040 =

0,70eTc =
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T {E=iERB : Proof of Work(POW)

9, BFRREEAMISHSHRNIE
% E , AZRIE , HiXRARINEE
:gh EEERliEE

E AT & KA X 344Bitcoink Fl 695 &
= F¥HEFEI09 A R — R 3

» ARRAETHBENITE , ZRE
FH— 1" XRIBAHIIE , &5
S "L AREBIEX
HRIERI X IR$EH

» BIARRIEEEZITER ? AT4
EHsEE ? Mt LER%?
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TFEIER : AT ABMEGIEBLEELL ?
, ERREE , FLMSH T HIRKIRERAERE | EFERA DMt

-

:

% TR,

- SAEBEET—MRERHDifficulty , FEMtargetmaxiRILE | 152

’E —/Ptarget , HEZREGES , targetiii/) —=

) FIMI(ER . HE—MENonce , BEREAKREIE—EiT E85I

S XANEGIER ST target , ZREHRIBGIE ! E
5

» AFEFHETCEEIERE , XMNoncefISH AR D5E , TE IS
+i§’_=bE“E_HgHi£o target = targetmax / difficulty
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BitcoinfJ—/MX IR

Block #517405

Summary

smdrrinnsg

Number OF Transactions
™ Height
D
Block Reward
l\l.
S
Q Timestamp
S
Mined by
Merkle Root

Previous Block

T K F R 7 A A F 2/ %K /2019

1361
517405 (Mainchain)
12.5BTC

Apr9,2018 11:23:40 PM

f21d9f83ae4363ae33fc8a9dccff203...

517404

BlockHash 000000000000000000472dfb742b1870565571a7949eadcdf1e6192aa97b8d9%

r—————

" Difficulty

\ || | || | ||
Bits
Size (bytes)

Version

Next Block

Transactions

O 6d3c035322 170801 c6ac943fc3

Mo Inputs (Newly Generated Coins)

o

19MU2SZIbZJETdNDIimhiBQsrEWGNpwe)

10cab2cffef93619

94633823 [3)

0.7283076 BTC

7261216c7e400c7a [

>

>

EEE I I S S S S S Sy

3511060552899.7197 I
Il I IS IS IS IE e e e

17502ab7
780224

536870912

I I I S S S S S Sy

3001229680 |
I I I IS S e e e e

517406

mined Apr 5, 2018 11:23:40 PM "
THZBEKIKFZHLPGY 1 5JWLBSmIqGNxVEaEtH 12.60895785 BTC (L)

Unparsed address [0] 0BTC (U}

_ 2.60895785 BTC

mined Apr 9, 2018 11:23:40 PM

19MUZSZIbZJETdDIirnhiBQsrEWGNpwe 0.0171376 BTC (U)

1MazwaTrZhbiavBakhhUkFCMZR1Si3cuyD 0.71017 BTC (U}




TESEIERR : AT AT TIBEEMXIR ?

» BB ! EIZEEMBitcoing , KIRABZHHARER “ZXHicR” | 1
MmE ‘W XNFERHBREXEE

» BitcoinfilE , 8/ XIRABE T —EHEMLLISHIER “icHIE" |, XtF
el 7 B2 ANMAZHE I HKAY135

y AFIEEERERNEFE | (TENBIFEEY | A 7H 58105 HER—
XIRAUERE , HERZDifficultytB 151540514
AT H A H%: CPU (20MHash/s) -GPU (400MHash/s) -FPGA (25GHash/s) -ASIC (
3.5THash/s) > X AR EFHIEH (3.5THash/s*X)

B, ATRIFEDHLEEATIREN , SAFRRAIELISHRF

2008-F T 44 & 50, 2018F £ H12.5/)
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T{F=iiEap

?&
E Transactions
N
1
'\S © 6d3c03a3a22170801c6ac943fc370c9ad43F44abc0595F26F7261216c7e400c7a mined Apr 9, 2018 11:23:40 PM
%\ r | || | || |
\ No Inputs (Newly Generated Coins
4 $ pUt= Y ) ) 1Hz96kJKF2HLPGY15JWLB5m9qGNxvt8tHJ | 12.60895785 BTC (V)
N \ | | | | |
0
AN Unparsed address [0] 0 BTC (U)
l\'.
S
S
N~
© 61e9351bd0334ee698a10cab2cffef936191dc06f43c93bb508cee8c946338a3 mined Apr 9, 2018 11:23:40 PM
19MU25ZJbZJETdnD3irnhi8QsrEWgQNpwc;j 0.7283076 BTC ) 19MU25ZJbZJETdnD3irnhi8QsrEWgNpwj 0.0171376 BTC (U)
1Mazw4Tr2hbjav8akhhUkFCM2R1Si3cuyD 0.71017 BTC (V)
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(uoyitd )

nEtsmBitcoin

Bitcoin (USD) Price

Closing Price C’ OHLC

B el ]

th 122h 1d 1w 1Im 3m Jul 18,2010 0o ooes
Week from Monday, Dec 11, 2017 UTC
CoinDesk BPI:  $17 549.67
$15000
$10000
$5000
. Jr——— __$o-ebindesk
CoinDesk BP! in effect|
I
2012 2014 2016 2018
Today's Open $7,022.71 Change v $-285.04
$6,737.67 v -4.06% Today's High $7,170.76  Market Cap $0.114T
Today's Low $6,684.56 Supply 16,967,588

bR KFHIR G = WAL 5 12/ TR /2019
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BFERENZLT : #r&iEFolding Method

» ISRRTEOIRANEFTRE | BHIRIZRMHDSAETE . BRI
SR | RIEMEFIRADRT | FEIEGIE

y %0 , XIBIESHE62767255 , RJLAFRIA{ISD /I4ER (62, 76, 72, 55)
, HHMM (62+76+72+55=265) , SR BIFLINE , BBAE
265%11=1, EfLAh(62767255)=1

 BERITEEESEE— M REIRIERSE , bl (62, 76, 72, 55) &
HRY¥EH (62, 67, 72, 55) , BRNM (62+67+72+55=256) , ¥J11
KR (256%11=3) , FLAh'(62767255)=3

» BARHRENEELEREXLE  BEXIMTRIALHARSEZSIHIE
SR T —MRRFE | LMESEFFS EiRRI3MTIE,

.
A
g
X
2
3
S
Q
NI

~

bR KFHIR G = M AL 5 12/ 5% /2019



BHERZnET - EHEHREMid-Square Method
» FREPRE  BRBEIERNELIZER |, PAREELZRIPERAL , BT

-

:
% FIRAIKR VKR
% y BIbN , 33448575 |, B55544*44=1936 , ZAEENHhEAY93 |, FTEFIEA N
/ 3 o =
~ I _ftem | Remainder | Mid-Square _
5 ) TREHMEGEERTILL 54 10 3
S AAERE ALK =
B AR 26 ) ’ g
F AR R M 93 5 =
17 6 8
77 0 4
31 9 6

bR KFHIR G = M AL 5 12/ 5% /2019



BNFIERENSLT - EEAIR

» FRAIWAILARIIEENFRISEREIR ( WFFF 6 ) #1705 |, IEF/FEPNENF
FEIEASCIRBEEENT
#mcat, ord('c')==99, ord('a')==96, ord('t')==116

) BIGIXEERZNRI , JWRAGIRKIDKRFR

def hash(astring, tablesize):

sum = © r.
for pos in range(len(astring)):
. - : sum = sum + ord(astring[pos]) ’h.
J 1 1 return sumktablesize
99 <+ 97 4+ 116 = 312

312 % 11 —» 4

R KFHILE = M AL F F 12/ T5R3%K/2019



AFIERENET

SR, XERIES R FRERYZEARERR EItERRIEISIE , AT EHLEX—
R, JLNSFRFRAEMEIEANERF , Elblord(H

 BAIRELLZITHEZ GRS E  (EEEFHN—1MEBEFLLRRE &
SRR AFEIENERIZENITREGE | MRAGIBHZITAIE
#*, ZRBEXEMNTEFTFITRES | R ANEBEHITINFEERNE
—REHK , XKETEOIFBNENX position

.
5
g
X
2
3
S
Q
NI

1 2 3 j
c a t
99*]1 + 97%*2 4+ 116*3 = 641

bR KFHIR G = M AL 5 12/ 5% /2019
641 % 1] ———p 3



SRR

], SRS IREIRE—ME | EEE— RS SIS
EEBE AR , XSRS R

 BIERE , MREBIIRHEREN , BRAEHIINRE , (BREHIIEH
HEEEAILR , FRLABRREGRSRR AN G EZPRERN—EES.

» BRRBFIR—HE R E N RRAIEIREINE R — 1 AR ERETF , 2P
RIREBENMEMNPRIEF InERME , EEIE—41=1E. (RIS
FRAIEENEKRIET] , WEMEEREERM )

y IXFSHEESERSE AR “FhEItopen addressing” |, AGEMESHE
A ZNEAMELLE AR “ZitiFlllinear probing”

.
5
g
X
2
3
S
Q
NI

~

R KR FHIR G = A5 512/ % 3K,/2019



MERRBE . Z&HFNILinear Probing

 $ERUfl , ¥(iJiB44, 55. 20ZEFA N HEAZIEFIZRAR,
h(44)== 0, XAHELBH77EHT, QBRI F N2, KH

h(55)== 0, Fl#fe#ife. &M Lk, QBRI FE—N2H24, KK
h(20)== 9, XAMELEM3LIEET, W5, ARAXIFHRIBERA

» RABZIEFRNGERBERTHsEE | WEFRIIEHRBETERFRIHEN
e RAEBIE B RA RIERAWE, L MEEHIPER, AHRINERA, 343
TR (ERAK) .

TR
77 \ Kione | None | None | 26 93 17 Nm' ﬂ 31 54
k _— |

6 7 8 9 10

77 26 93 17 None | None 31 54
AT K A 72 A

-

0
S
g
e
%
S
S
Q
J

Z




MEBRAR : EHHRMRIRH

 FEFRWNEN—NMREERREE ( clustering ) BIE% , BIUNRF—MEH
SRAYLHRTURZAIE | XELRINMSEEMIERSER , MiniERzURZm

-

EE%&. nlﬁﬂg;ﬁAo
0 1 2 3 4 5 6 7 8 9 10
T 44 55 20 26 93 : Ry ) None None 31 54

0
S
g
e
%
S
S
Q
J

 IRRREN—WEZREREIERNT R’ . MZEAN R B ERZUERN

TEAEZ “+3” FFNFEAN4L4, 55, 20

Z

0 1 2 3 4 5 6 7 8 9 10

77 55 None 44 26 93 17 20 None 31 54

bR KFHIR G = M AL 5 12/ 5% /2019



SRR E . BEl%lrehashing
 EFSHREENEERTLUA— M ERAERN "Beldlrehashing” iliE

Fimiiinewhashvalue= rehash(oldhashvalue)

st F & PEHRA K3, rehash(pos)= (pos+ 1)% sizeoftable

“+3” BRI XXM A &£ : rehash(pos)= (pos+ 3)% sizeoftable
Bkt X AR M 89 F 478 X & : rehash(pos)= (pos+skip)% sizeoftable

 HEERTUERAIAR , FEEERIZEskipRIEUE , AEERBIIRADER , Sl&

FEAERIER Lﬁﬁfﬁgﬁ*ﬁﬂ( ~7ciEERNE
— N BIFR, BN RGN RA T, P-FE911

0 1 2 3 4 5 6 7 8 9 10

-

MRS o

&
s
>
S
S

Z

77 44 20 55 26 93 17 None None 31 54

bTF K FHIR G = M A F 5 1%/ T4 3K./2019



SRR E . BEl%lrehashing

y B PMS&IEIFRNZT R “ ZikiFMquadratic probing”
y AEBEEskipfIE , MEXLi8Mskip(E , @11, 3. 5. 7. 9
y XIEFEESHESEREEGIELIEREIEM : h, h+1, h+4, h+9, h+16...

0 1 2 3 4 5 6 7 8 9 10

Z

77 44 20 55 26 03 17 None None 31 54

bR KFHIR G = M AL 5 12/ 5% /2019



SRR E : 2iEIEEChaining

y R SEREENAMEIEAZI . Z—HEREGIPSEHNERERBRENER
NURIRAIET B ASPNEIRINES ( skEXIEHRINHERAISIH )

XA, BAEZPHENEHLTAEASARKIER, WRABINFREE, REEZRERBEHK

PR BB BKFERELSF

TREFEARTNEZTERE—NMEFHENELS, SR, MEBIN TR, sTHHIFERL

é‘.jkﬂ-j- 'ﬁ] &A*ﬂ}l}wi]ﬂ 0 1 2 3 4 5 6 7 8 9 10

None None None None None

WAL

44 20

=k

%
I

55

R KR FHIR G = A5 512/ % 3K,/2019



IMSRENHESEE] “IRET” ADT Map

» Pythonmz BRI EEIERBIZ—R "FHDictionary”
 FHE—HMEILIFRFkey-datafB{EXTAYETERE

» HepXiEiBkeys] BFEigXExRIZE(Edata
 XFREXIKNG ZEETRA “"MEImap”

\/
i
%
S
g
S
%
N
S
Q
3

Z

bR KFHIR G = M AL 5 12/ 5% /2019



IMSRENHESEE] “IRET” ADT Map

y ADT Mapﬂgzﬁff@%ﬁ-ﬁ*ﬂ*nﬁrﬁsﬁﬁ
TSR BE—IE , B XEE I LAE—ifE—PEEE

y ADT Mapz"é)‘(ﬂ'ﬂ"1’ﬁ!zu‘l=°
Map(): Al —ANZ s, BRE T BT £,

put(key, val): ¥fkey-valXEsfHmAmitd, mRkeyL Z A&, MFFvalH#/R L&
1B K BRAR;

get(key): #Ekey, BE XBAKEE, K F A, N&ENone;

del: i#itdel map[key]#yiE &) 5 XMk key-val £ 5%;

len(): EEBEH Fkey-val X F &% H ;

in: i#idkey in map#yiE A X, BBkeyREHLET ABEP, A RIE

-

smdrrinnsg

&

s
>
S
S

~

bTF K FHIR G = M A F 5 1%/ T4 3K./2019



SLIRADT Map

 (EAFHIMBET |, LEXEBkKey , fEISRIRERIXEIXIEE(Eata

» ATRENRESERIBR | TR IFEEEHLRIADTLIR
T AR I 5) & B AR £ M 00 B R EE B R

LR, RAGENREAMNENEI|REREA, IHFZRT AL REO(L) MR

Z

bR KFHIR G = M AL 5 12/ 5% /2019



SLIRADT Map

-

y " , BliJA— 1" HashTableZEEEEIMADT Map , izZX8E 7T MIIFRIE
JIRk&R
¥ —/A-slot?|x Al THAkey, I —A-FiT89datar| & f TR A% ER

EEZRE—/ A keyrhia, Hdata?| &t 48R4z E 49 2 7R BP A X B IR
P key®y 7| ZHAE A BT R R E, XA ARR TR B 452 key

ERBINR R, BARATURMEER, BF BRI RBRIAZRAKIN, RiZaH

0
S
g
e
%
S
S
Q
J

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

Z

bR KFHIR G = M AL 5 12/ 5% /2019



SEIADT Map : putiZiEhs

> hashfunctionFFiZRA T REKRRGEREMFIEHL , MEFFRNKAZ
TR “INL” BEFIEREL.
def put(self,key,data):
hashvalue = self.hashfunction(key)

kevA~ S if self.slots[hashvalue] == None:
yTﬁE : EEIEIJjQ self.slots[hashvalue] = key

self.data[hashvalue] = data
else:

x if self.slots[hashvalue] == key n
keyEﬁE . E}ﬁval self.data[hashvalue] = data #replace i
else:
nextslot = self.rehash(hashvalue) !’.l
ﬂQﬁU/ane ! Eﬂ&ﬁu while self.slots[nextslot] != None and \
E Uj:jz IJ/\ E 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

kS return (oldhash+ 1)% self.size ©15€:
EEATRESR “g"' )% self.data[nextslot] = data #replace




SCIMADT Map : gethik

BT i

data None

stop = False

found = False
position = startslot

smdrrinnsg

- : def get(self,key):
ﬂjz | <
tRCAPES startslot = self.hashfunction(key)

(uoyid )

B2z a2 A

%%kGY', while self.slots[position] != None and \ }

not found and not stop

found = True

FBElFI4rEEEk if position ==
stop = True
return data

bR KFHIR G = M AL 5 12/ 5% /2019

it self.slots[position] == key:
data = self.data[position]

7= else:
ﬁ%%biﬂkGY', position=self.rehash(position)

startslot:
B S SE

\

YA



SHLADT Map : FiINFCES
BT E TR

:?';Z*]"ﬂi':if() def  getitem_  (self,key):
H[26]="dog" return self.get(key)
H[93]="1lion"
Al17]= ceer def tit 1f,key,data):
H[77]="bird" et  setitem_ (self,key,data):
H[31]="cow" self.put(key,data)
H[44]="goat" E
H[55]="pig" —
H[20]="chicken" z
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]) None

rint (H[99] )

;”37(57\ k%’l—’}}&fqp—‘ N7 = )



BGIRES

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

 THEEGIRSRNEEREEMEREEFA , —REFRiR
T RABCD, WIVAROGLERAD, HARTEE 2 RAL LIS HIVEF

W RANR KR, BREBINRBARE, TROBARS, FPRMBIELRER, LAFLES
MR R R ZHE; WmRXRKARFELENE, EREFFELORERANES

-

smdrrinnsg

&

s
>
S
S

Z

R KR FHIR G = A5 512/ % 3K,/2019



BGIRES

» MNRKAZIEHFRNAIFIEILEREFR AP (ME0~1Z2H )
BRAWNER, FHEBRSREA: ;(1+ )

TARNE R, Tt RN ;(1+(+)2)

y WNERSEAERMERAERHSE (ARJLAXKTFL)
RANER, FAHAEEZFTREA: 1+47/2

TR TR, FHsTEEH: A

Z

R KR FHIR G = A5 512/ % 3K,/2019



PEZ{EAL5-1

L STF AR 13EEEIZE | 27, 13009EGIESBIRS D ?

g 1 .10 13. 0D T 0 23

§

i STFANATRIEEIZE | NEIE NI AR , FRAS RN
BREIBIHSE |, BIEHHREMA ? :

193400, 9% 400, 114 . 108, 116,105 .99
100, , , 113,114,105, 116, 117, 97, 108, 99
99,100, ,113,114, , 116,117,105, 97, 108
100.113,11/.9%2, 14106, 116,105.99, .
117, 114,108, 116, 105,99, , ,97,100, 113

(uoyid )

bTF K FHIR G = M A F 5 1%/ T4 3K./2019
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HERF : BiHERBubble Sort

» BiSHIFENRZRRETFHNEFFRHITSHEHLERA R , SiEtiE 7SR
fHSBLLER | FHISYFERZBIEIMERGIE , REZRESPTHEBRKIRA , &3
n-1iEELERASHA , SCINEERHER
HHMOGIAELMT “Ri0” ERFRE LiFRKRBeyLid

) SBLEEEEREEIR , HEn-1XHHPAURHITLLR
—22dR AR, WRKAL—HBXKIARE —A

) SB2HELIRAIRAT , RAIMEEMAL , FEREFRIZIRERD /-1, H8n-2
XItHSPEEHATEL R

» BEIEn-1ligsemis , RIMNR—EEFIREN  MEFBLIET .

\/
i
%
S
g
S
%
N
S
Q
3

~

bR KFHIR G = M AL 5 12/ 5% /2019



smdrrinnsg

(uoyid )

B/SHEF : Bl

bR KFHIR G = M AL 5 12/ 5% /2019

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

\

YA



BigHER : (U558

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

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

v temp = alist[1]
Frig , AXHR alist[i] = alist[i+1]
alist[i+1l] = temp

? v
g
]
g
RS
=
s
S
Q
N

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

~

Pythonsz$rE 131

https://zh.visualgo. |
tps//ZnVisUalgo.Net/sorting | | g5 ce47,alist[i+1]=alist[i+1],alist[1]

bR KFHIR G = M AL 5 12/ 5% /2019



BiSHiF : BiEoh

y EEEVIAEIREHE R AR E N , Sikd RS EEn- 1
AN | EAEREGFE M- LS | FEE AL A AR TR
mo

) HERhREGEL ~n-1H980 : 57 — 57
P X &9 B 18] B 7 B £0(n?)

 RFZHXE , HESEREHRRO(n?) , BESRTREE3XIHNE
RIFOEARINRERFHCEAR, TRAKAO
R £ W RRE KA HAT IR, TRAKEF TR
FH WA R R E R —F

-

0
S
g
e
%
S
S
Q
J

~

bR KFHIR G = M AL 5 12/ 5% /2019



.
5
g
S
2
s
S
Q
NI

BiSHiF : BiEoh

N

N

HUERFBEE B SURIER I H RSB 21
WRBEI ZIRELXITN3LHR , ERKER S RIRER TR,

BE—d{Hiin sEEFE=(TFm S i el

R KR FHIR G = A5 512/ % 3K,/2019

AHIFEEFANRBERENHIFEREL | RIEAHEHE

EZRIRIELEEE,

Z



BiEHER : 168

» B BT ENSELNEELEI LR , JLURRREHIFEE5 A , X

RHEZHHIFRETAMEIR

e REALA R A K AT, RAFRCEHITF, TUARMNE R &
def shortBubbleSort(alist):
exchanges = True
passnum = len(alist)-1
while passnum > e[and exchanges:]
exchanges = False
for i in range(passnum):
it alist[i]>alist[i+l]:
[exchanges = True]
temp = alist[1i]
alist[i] = alist[i+1]
alist[i+l1l] = temp
passnum = passnum-1

-

MRS o

&
s
>
S
S

~

alist=[20,30,40,90,50,60,70,80,100,110]
shortBubbleSort(alist)
LR KRR G = A F I/ 5 K/2019 print(alist)



%332 HE=Selection Sort

-

 EEHIFE S iRHIF#RT 7T oE , RETHEESHSHEILIIEE | SiEii(E
SRR KINGAL,

» (BimFEHERERIAZIRET 7 HIR, , HELEEEHEFHITS IR | SN Tl
IR3ZHR
WRERRAGTELE, REARIMRE — A B

IEEEHEFERBT RIS R ELL B iuHEFEEN
AT R B AT, £20(n?)
R IR B B 70(n)

MBS s

&

s
>
S
S

~

bR KFHIR G = M AL 5 12/ 5% /2019



td '—|+4‘
-

MBI E i

-~/

&

s
>
S
S

EFEHER © X3

L7

v

28 54 83 17 77 a3 44 55 20
I ¥

28 54 20 17 7 3 44 55 83

28 54 20 17 55 3 44 77 83
| ¥
26 54 20 17 44 3 55 77 93
¥
26 31 20 17 44 54 55 7 93

93 is largest

77 is largest

85 is largest

54 is largest

44 is largest

stays in place

31 is largest

26 is largest

20 is largest

17 ok
list is sorted

def selectionSort(alist):
for fillslot in range(len(alist)-1,0,-1):
positionOfMax=0
for location in range(l,fillslot+1l):
it alist[location]>alist[positionOfMax]:
[ positionOfMax = location ]

temp = alist[fillslot]
alist[fillslot] = alist[positionOfMax]
alist[positionOfMax] = temp

=

WAL



iHAHEREInsertion Sort

» EAHIFRRISRENZAZ0(n?) , (BEEERESHRIAR

y BAHEFRS#IS—1  CHEFFRFFIR | HUBERSETIFRIBIEE , REZXRL
I XXM FHIRER2E
F14, FTREAROLSFINKER, FHE2NMEREN “FHR” HEANBTINERGLHELE
¥, IHFCHFOTINEROS T 24 8HER;
FoORMA U EW BINKIEARIN2NKIEA LY, FE5 e & KOKER, THEER,
VAN B F 5] £

Bitn-1MLtFiEN, FTRETRIALE, HFER

-

smdrrinnsg

&

s
>
S
S

Z

R KR FHIR G = A5 512/ % 3K,/2019



iHAHEREInsertion Sort

» HRANHEFRIELXIEZRRTIH “Fhin” AEAGE

) IxZEBreEEil S FIRPABIHITEEY | SRS 8 iaHiFER
, BIER(=E0(n?)

 BRMFIER | FIRCEHFFRIRR , SiE(XFELALLRT , SIXEZEO(n)

.
1
5
P
4
2
S
Q
NI

Z

bR KFHIR G = M AL 5 12/ 5% /2019



Pl iz |

(uoyitd )

JAAHER : B

A K

55

W55 | 20

/ _
17 Jo Jo1 e /E

DDDDEas
mﬁ-m

W G = A A 212/ T4 3K/2019

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

26<31 s0 insert 31
in this position

EEXd , #alFra
. “FRIN" KAVEEEIR

Y™ \ |



JRAHER : X838

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

mcurrentvalue = alist[index]
position = index
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
RN AFFERE SR —E

U TE K FHIR G Z A S F 12/ %K /2019

sy

(uoyid )
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5177 HEREShell Sort

» BAIJIESRNIRAHEFRILLITIREY | T' ERUFAY I%)R'erO(n) XHIERAZEE
SRS RERMERT , THL IR &R
itk

» MEMBRAF | BRHIFLABAHIFEARTY , WERRET "Hiz" 2
RFIR  BIFIIRBIITHEAHR
AT RO HBARRAY, A ROEEARRAARLTF, KTR D ERHEA 8 &k 3

» [ERASHFIIR , FIIRDIBENAER FEI’JEW’I*:RE% ﬁr‘

17 | 20 t 1 sorted

26 93 1 55 31 7 20 sublist 2 sorted

-

MRS o

&

s
>
S
S

Z

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

sublist 3 sorted

R4 26/ 4 93 17 g7 31 44 BEE5 N 20 sublist 2

54 26 po3 17 | 77 p31 44 1 55 20 sublist 3 |~

TR RFHIR G =




BRHEE - B
BE—HERENEALE , ERTFAE/EESEIRLBISEER

3

}E > . 3 = [

| EREBIUREHE

1 FHIRMER—IRMn/27TE , SRISE : n/4, n/8--EIHI1

:S? 17 | 26 | 20 | 44 |55 | 31 | 54 | 77 | 93 |1 shift for 20 n - i - i 3 % 6 50 Ty

Q

E, 17 | 20 | 26 | 44 |55 | 31 | 54 | 77 | 93 |2 shifts for 31 54 Iﬁﬁ 03 |17 177 Fa1 ) as | ss | 20 b subiict 2
: I

I 17 ‘ 20 ‘ 26 I 31 | 44 ‘ 55 ‘ 54 | 77 ‘ 63 |15hift for 54 54 26 03 17 7 31 44 55 20 sublist 3
h4 26 a3 17 [ 3l 44 55 20 sublist 4
|1?|?D|25|31|dd|54|55|??|93Isnrted |

AT K F R G A5 F 2/ T5K/2019
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BIRHEEE : (U65

p— def shellSort(alist):
BRI TE sublistcount = len(alist)//2
while sublistcount > ©:

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

Pl samiisss |

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

|‘Ej|}%é{"ﬁd\ sublistcount = sublistcount // 2

(uoyid )

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

currentvalue = alist[i]
position = i

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

T KRR 5 AR R T . g
PSR SE alist[position]=currentvalue

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

\

WA



BIRHER : EiEDth

tHE L | BIRHEFLMENAEFARMY , AJgeHASLLEAHIELE

(HEHRFHEsESIIRBEINEERR , IMIESRVRSRTFTEMAY
7o Eb3d

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

MRBEPRFRSE2-1(1, 3, 5. 7. 15, 31%FF) , BRHEFRIRIEIS S
E£3750 ( n3?)

N

N

N

N

.
5
g
X
2
3
S
Q
NI

~

3

O(nz)

bR KFHIR G = M AL 5 12/ 5% /2019



I3HHEFEMerge Sort

. FEBREEATHA MR e A R i

 IRHHIFEREREZ | RESRARRISESRART | WRFoaliET)3
FHHEF
BPFHERLERFMHR: BERRAINKER, O RRIFAHH; —=

AR : FREX SR AMFHRF, ABRRARRG =5 —;
ARAABL: WRFAAROFHRF, RBWHoAHTFORFRTEH, FAHTFOK

;}E%O 54 P26 oz b7l 77 |31 |aa |55 | 20 o | Rl | Bl | R T § 31 gg 44 g 55 gy 20
WS TR T— —— ST T——

L J L J A J

26 54 17 93 K} 7 20 55

L] 26 a3 17
Y Y
17 | 26 | 54 93 20 44 | 55
5¢ 93 17
v
| 20 31 44 55 T
17 20 | 26 31 44 54 55 77 | 93

YA

54 26

LR KR FHIR G = ] A}




def mergeSort(alist):

JAHHER - K55 T ez T P
mid = len(alist)//2
lefthalf = alist[:mid]

righthalf = alist[mid:]
A\ S \i
JEE'_UHUEUEH mergeSort(lefthalf)
mergeSort(righthalf)

S, iFERED , R , ki SRR

while i<len(lefthalf) and j<len(righthalf):
if lefthalf[i]<righthalf[j]:

smdrrinnsg

:; — e alist[k]=lefthalf[i]
3 A ET A eIt A AR | d=ivd
% MWINEIRIFHRIERYZ=F alist[k]=righthalf[]]
j=j+1
k=k+1

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

|3 ERRIRIN i=i+1

k=k+1

while j<len(rightha1f):.
JFH G ERIARIR s1istli]-righthalfl)]

bR K F HIR G 7 A IR/ T K/2019 k=k+1
H# print("Merging ",alist)

\

YA



JJAFHHER : Hikath

 BAAHIES ARNIERST - $ZEHEH
PRWGEA, BE-SERTOMTER, RAHLRE, AHELEEA0(log n)

)2 eG4, B TR EANINS, LA RERRBILESfKE —K, IAZKEL
ZE, HerE ZREAZ0(N)

BAEE, BERHSEGISHMIIT—KO(n)WEIERZH, Eayuth E R E Z0(nlog n)

 mia , BlIIEEESARMIAEE , AT7THESRESERER , 2kl
BZEGHIIFRE |, SAEERIM D REBDIRINSHIEZILE S, BESR=E
B, RREREAEEHME— RS,

 BlLERRAHHIFEREER 7@/ LENEFE=REATIEH | XMFEEN
BAMESRHITHIFNR RS EHE

-

0
S
g
e
%
S
S
Q
J

~

bR KFHIR G = M AL 5 12/ 5% /2019



F—MIAFHFE (ZEH )

left = merge_sort(1lst[:middle])

right = merge_sort(lst[middle:])

merged = []

= while left and right:

- merged.append(left.pop(0) if left[0]
merged.extend(right if right else left)

- return merged

%E ﬁdef merge_sort(lst):

§ = if len(lst) <= 1:

§ : return lst

- middle = int(len(1lst) / 2) —
3

AL

bR KFHIR G = M AL 5 12/ 5% /2019



PE=E{EAL5-2

-

, SEHERSIE [21, 1, 26, 45, 29, 28, 2, 9, 16, 49, 39, 27, 43, 34, 46, 40]

:

& , (EIAFHEFRIE 3 XiEIFE R , HEFR2MNFER ?
ég a) '16, 49, 39, 27, 43, 34, 46, 40]

= b) [21,1]

> ¢) [21, 1, 26, 45]

:3 d) [21]

N

. HEFEUERLL , IHHEES , IS FEERAH 2

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

R KR FHIR G = A5 512/ % 3K,/2019



HEHER Quick Sort
S — A RENTAZ SRR AR RENS RS ERREmIE

) I3

fif==E , X—=Eb)AFHHER =
1BR) RBHFARAEREHKIBELEEFSRAARAKENRHF, IHFEERRELEASITHIT

 RiIEHEFERBREERE—" “PE" SRCRIESERS A%FE . NFHhE

H—FMAXTFREN—F , AREHRDOIHEHITREHF
e RADRBERANERBOHARA, M B % RIHABR PR

BRFIERE EHH T4 EREFFH, REMER—ANEELLY “P47

bbﬁu 9 % 1/\ﬁ (] 54 26 93 17 77 31 44 55 20 R Wi.” be the
I | | | | | | | | i first pivot value

» BRIEHEFRNEIEE RH=EE" T
EREREH: BEXXHFINKIEA, ARZHTFG;

AR ARE PR, WRFBERSABF, RFHARMFARGFHF
 WRAFSAAR G HHTHS (HFELAREESRIAET)

T KFRIRE = WAL F 5%/ 53K/2019
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54 |26 |03 | 17 | 77 | 31 | 44 | 55 | 20 | /|eftmark and rightmark
will converge on split point

| ‘* o SN2 ‘ T
L—; 5 ; b 'J\ leftmark ——— <«+——— rightmark
IJ — i ff!ﬁ r?[]‘ ‘1]'" 44 5.:. 7 i 93 | 54 is in place 54 26 93 17 7 31 a4 55 20 Eﬁﬁgf}nﬁivgtgjrigm
» PREERIBIR

<54 =5d

RE “PA” pREMIEE e e

2% |2 |17 |u H s4 | 26 |93 | 17 | 77 | 31 | 44 | 55 | 20 | "0 oAk
U ¥ 1A . . 0<54 stop
) ﬁ%ﬁ‘ n%ﬂg Ez quicksort left half quicksort right half
leftmark rightmark

% B A4 (left/rightmark) t |
564 1 26 | 20 |17 | 77 | A 44 | 55 | 93 | exchange 20 and 93

EfrmEs, HirwEHS5)

o En—HMEE®D, BE W EEANREL e g
o LA—H 1 757}%-;7‘], At B E /N é}/\jﬁjﬂ{,—? s now continue moving leftmark and rightmark
o KNG AT BT 38 B BUTE TR s4 |26 |20 |17 |77 | a1 faa|ss [oa | GEZ5 500

REMANBH LA, LAERBIALIRGEN, 158 T e
XA AR ERR “PE” pRGEE et

54 |26 |20 |17 |44 |31 |77 |55 ] 93 _ hf‘ﬂiﬂdst;p "

rightmark<leftma

"% 1ﬁ *‘1 ‘!z‘ /\i} E J“s!\ #ﬁ split point found
‘:F , exchange 54 and 31

rightmark leftmark

SHEFRK/, EFIRLIFE), HFIREL P L T

bR KFHIR G = M AL 5 12/ 5% /2019
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Pl samiisss |
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REHER : 183

EARERFMA

AT K F R G A5 F 2/ T5K/2019

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

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

partition(alist,first,last) }

[splitpoint

quickSortHelper(alist,first,splitpoint-1)
quickSortHelper(alist,splitpoint+1,last)

alist = [54,26,93,17,77,31,44,55,20]
quickSort(alist)
print(alist)

\
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BRI : 188

smdrrinnsg

(uoyid )

MITMETE RS R D))
EEArMERRERR | REHET)]

PERL

bR KFHIR G = M AL 5 12/ 5% /2019

def partition(alist,first,last):
pivotvalue = alist[first] jﬁfﬁ "I:I]{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 I:IJ{E)"'_"_! . meEﬁj\%iqu

TARRY
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RiEHERF : EiEath

y RIEHEFEARERER 2 AMmERS : 29236
RO HAEREKFEESAMFORIFS, IRAKAZ0(log n)B A1 E;

AN E W HFRNARE FAETRIY, E£RZ0(n);
oA EMAZ0(nlog n);
mE, FEBTIRPRE ZHINGF4#Z N,

» (B2 , MRAIPAEEAIE , PERENSESATFREDREE , E/RELT
ER D EIE A
WO, B — O HLRA B R, AR % R B|0(n 2), L&At i%)aiA A
W4 (Wb B AR T HE4E)

-

0
S
g
e
%
S
S
Q
J

Z

bR KFHIR G = M AL 5 12/ 5% /2019



-
s

o

&

)
g
RS
S
i)
3
Q
N

RIEHER - B
) EILNELiER FREREES X | P EERAAEY

tode “= o BAE” , KERFEXROK, B, FTRGEHPME
S BN A, VIR R HER AR T L

BB ARERBNRME?

bR KFHIR G = M AL 5 12/ 5% /2019
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PE=E{EAL5-2

) AEHEFSIERI14, 17, 13, 15, 19, 10, 3, 16, 9, 12] , {REHIFTES2IRS
%lﬁ ' 5“%”%% .

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]

 REHEFSIER [1, 20, 11, 5, 2, 9, 16, 14, 13, 19] , fRiEHEFINREKEB
=HE" & SEIRIELY "HRET &
a) 1 b) 9 c) 16 d) 19

 FHBEERE , EERWNIER T , SRERIFRIEZEO(nlog n)
a)# RHEAF b)REHEF c)EHHEF d)%&)\iﬁlﬁﬁ*

-

sy

&

s
>
S
S

~

R KR FHIR G = A5 512/ % 3K,/2019



HiERER | —HRFERE

 BAMES BHIFEREPIEEI— W HESGHIEEShortBubbleSort , aILAF
A “MR—ELLIR~=EEARZR , WEFRETE  SHEFE" 1Y "Bl
" 451E |, KiHFRFTHLELRS |, IR !

y (BBHURNIREZESHFM TS , SRAKEFM -
HRXT—FHFEELE % FshortBubbleSort }tBubbleSort R Z7 (428 $E:5 /7104
BRFH) , BAEAEEELIAN S _LEG), 94 %?

1 | def BubbleSort(alist):
2 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

13 while passnum > © and exchanges: -
14 ‘ exchanges = False
15 for i in range(passnum):
16 if alist[i] > alist[i + 1]:
17 ‘ exchanges = True
18 alist[i],alist[i + 1] = alist[i + 1],alist[i]
1S passnum -= 1
return alist

-

0
S
g
e
%
S

~

bR KFHIR G = M AL 5 12/ 5% /2019



HEANERE | —HREFERE

B—IREE
alist = [i for i in range(10) for j in range(10)] (& A shuffle4T#l)

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

y  SBTIRENE -
alist = [i for i in range(100) for j in range(100)] (& Fshuffledr#l)
{'Sort': 0.0, 'shuffle': 0.0, 'SelectionSort': 2.8600001335144043, 'InsertionSort’:

3.8279998302459717, ‘BubbleSort': 7.0, 'ShortBubbleSort': 7.921999931335449, 'ShellSort’:
0.04700016975402832}

-,
N

o)

td

MBI E i

-~/

&

s
>
S
S

Z

y  SB=IRENRE -
alist = [i for i in range(1000) for j in range(100)] (& AshuffledT#l)

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

GEAFT—X)

bR KFHIR G = M AL 5 12/ 5% /2019




%&Hﬂ &F . —HRFERE

At 2B CHICIMEER T ?
£ RIT AL T R M BB — AT R T 7

» ShortBubbleSortf “}8i%" KA SEKRTFLEIEMNNRTR
o R IEAR BB D, BREFAHILTHES KX E X TE, ShortBubbleSort3t T £
EAREY, LE2HIM B —/Aexchanges T = A48 B BALE @) 69 RHM, R AL RAE69 F aHE
2R,

 AEMNXNABEERNE , NEEFHERENS , EHIEEE T
random.shuffle3EELEH)
B, alistZ Flrange#k B4, £ ROIEIEN DB KHEF|, FEFEF;
miX A shufflea R 2K EITH DR RILNAAE, ERKIERHBIERS;

iIX#¥, ShortBubbleSort&#y#a%& R T2 XK, L&A HexchangesT =&y FIBT. KAENK
B, FRRIETEHFHEZEZRTRY,

-

smdrrinnsg

&

s
>
S
S

~

T K F MR G = A A S 2/ K /2019
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RERNER :
) FREAHERES

) EESERNNMBIASE

RSk

—HRFFR(E
AR REENRS | ARSI

SEaHIFERERE , EFENDNIEFSHITHH

BRI IEREIFE M HEERE

» IBIM [FTHRESERE | BiHRZREFREREEEE EAIKHE
)2 3 HE /B R £ 2 B O0(nlog n), 1BF 255 —1& 69 G452 M)

Bes HEF B A2 B RIFHHRAA0(nlog n), MEREZHI AT, 12 “FIE” ik
FTXRAPERRG K42, RBRITFEE, WMRFAREEL ZKTE OHA

» BEEFEAR—MENNEE  SEESTESHHENER
QIBITTFHER, REKBI F M

R KFHIEER

1) A} 52 5 1%/ % 3K, /2019
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FENG

EXFRERFRLNIIFER , ERESHREO0(n)
FEFRLHIT=SEK , HREEHREAO(log n)
PRI LASEIR S &R AR RIS 3

» BiEHERF. SEFEHIFEHBRAHIFEEO0 (N 2)INEE

BIRHFFERAHFFRNER LHT 7o , RAWNSBIEFRIIFNRE , B
BIRISFRETLIEO(N)FIO(n*2) Z[H

RHHAFRRESRERO(nlog n) , (BIFHAISIERZMIMFER

REHIFRIFIIBEBISFREZO(nlog n) , EATEHMIMITFEZER , (B
RAR[URBIIRPORIE , RFER TSRUEIO(n2)

bR KFHIR G = M AL 5 12/ 5% /2019
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