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) THRMSEIEAR : Hstack, MFlqueue, TRIRPATIdequeRIFIEList ;

) BEUSRAIPY thonFUREIBRBIRE M tack/queue/ deque SHRRENIZE ;
) TRESEESIREI ST RO

) TS, PEAESEALS >
, RAIstackRIRERARTRIE ;

) REstackighERER IS RERES ;

) RAlqueueitt{TEARIMBIREIEN ;

y  BeBIRBIRRRENE , ®EMstack, queuedkBdeque REEASERIEIRSS ;
) BB AR G A, RESE RSN R st ;

. BESSLLIREERIIIUS Py thon 1 stETHZ [IROBIEIERE,
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H42 248 MEHLinear Structure

Bl RIFEE(EIEEERGEHEATF | FHRtARERESS

»  FgStack , PAFlQueue , WiwEAFIDequeFlFIFEList
XK IREEGLER & AT, KERZB R EGELENRF X Z

M RAE T NB FFEE T, RamANBRAEANKIERAZATRZ G
ELAT X AR R RSB, REAR A B R L A -

) HEEREERIR , FARNERT , RikRFEAR
ﬁaﬂ,,ﬁiﬁﬁ:% “_/]:_” “;é” fﬁ%\ “-ij"]-” “)é.” fﬁ%\ “Tﬁ” “}é’/&” i%

) ﬁﬁﬁ'ﬁ_ﬂgﬁ'{ﬂ?#z:%*ﬁi . AR HEESE R BIETF LIRS R
PYAES
H G LR P AR RAE AN — 35 e, I 69 LA M) A F AR TR R 5E AL TR

) XL SRR NARI ZAISIRS , SLMESHEZESR ,
ARBERKXEEETH
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teStack : t4=t% ?

»  HeStackB—MBIXFRISIEIRES | £t , SURIRIINAFIIZER
T EER iR

X —Ri@ % AR “TRtop” , 7 —sHsL™ A “Kbase”

) IEEtEREIERIEIRI , EERPRIRERE , &M ZR =
RIS R

y  XFRFEEEIRS “EEEHLIF0” : Last in First out , X2
— i EFEUIRIRRERNEARE | Hjlﬁlﬁﬁﬂﬂﬂﬁ*flﬁﬁ‘ﬁ ﬁ'ﬁﬂjIE_!l
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AT - REERRE

y  BIIZ—PHESApy thon[FREZIEXISAZ kAR
3t A& A i AR 8GR BT AR R

) XMIBIEIREREHIFIE | BAIEREE T RIS ELE]S

XS 69 “)EiBback” #4R, wback®y A UL E A9 W
Word?®y “Undo” 48, =& Jeift4ley 2 &L 693k

UOWAD) PRI

B smensaz 7 -
: : : —
E] - C & [3 gis4g.pku.edu.cn/course/pythonds/ z

FFIRE | ERAFFT—HGISTHRE
IERAFF—HGISHARE | ERMERE , SEEESHRITE
B TEiRER

Zapr™ -really ... + ¢/

0 BEFFREREICE 4th

WEKEFH—GIST

1st
2nd
( 2nd “dog”
{ — lst
HENS WRAE  NAWR S RLTER T “dog” True 8.4
Original Order Reversed Order
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HsEEIERIStack

MSREERE “1” BE—1MEXFREIRS | SO SRIRIA “t
Jn” —imIAZIEEERR. NEREPREER , eRBRHGHLIFO
A5 1%

y  THERENHESRE “t&” BTN TRIEE
Stack() R E—NER, EP RO SIETRIETR

push(item): ¥item#KEMAm N, FLIREA

pop(): FFARMKIERAZ L, BREARNGKIERN, ARG

peek(): “HA” BRINHIFERN, BRERAGHBE AL TRAERR, BRAEGK
isEmpty(): BE&ELZL AT

size(): BERFTH LV ANKET

:
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ISR EEERBIStack « R(EREG)
n

2

| s= stack() ] Stack object

g s.isEmpty() [] True

% s.push(4) [4]

= s.push('dog') [4, 'dog"' ] -

§ s.peek() [4, 'dog'] "dog’

= s.push(True) [4, 'dog',True] | &
s.size() [4, 'dog',True] 3 z
s.isEmpty() [4, 'dog',True] False r
s.push(8.4) [4,'dog',True,8.4]
s.pop() [4, 'dog',True] 8.4
s.pop() [4, 'dog'] True
s.size() [4, 'dog'] 2
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HPython3EMIADT Stack

y EEEMEXTHSEIESKEStackZlE . EiIIEEMWAPython
FREME

) PythonBIEIRIXISRHNE , ATLARFREMARBENRE

F-ADT Stack®: I A Pythonéy—/~Class
FrADT Stackéyi4E 5% I A Classhy 7 &

B TStack& —/AN 4B &, PTAST LUK BlPythonéy R A K EFE R KA, KM
AR w RO IEEList R F I

:

y =M : stackBIRRIRIZE | FeIRFlfER
T ListhyEE—3% (index=0X#%-1) X E A KRN

HAN AListay K3m (index=-1) fEA A&
AR 89 R T A8 i 2t 1istdYappendF=pop &k 52 AL
AR ] - |
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HPython3EMIADT Stack

class Stack:
def __init_ (self):
self.items = []

def isEmpty(self):
return self.items == []
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def push(self, item):
self.items.append(item)

def pop(self):
return self.items.pop()

def peek(self):
return self.items[len(self.items)-1]

def size(self):
return len(self.items)
A FHIKE = BB FF PR/ R/2016
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ZIHIECEL(CHD : pythondstRR

) }Ai%*imﬁﬁ-lzﬁ . pyt honds. Zip » TEMPDATA (K:) » pythontest
~ B

» B8, BUAGIAFRT , SHIEFER -

y iﬁjmﬁiﬁ | pythonds

from pythonds.basic.stack import Stack
& 89 KA 4 3L 2 S Apythonds/basic/stack.py 2 @ é9Stack £
A NE| L Ao G 2 1A

y {ESpythonds BRFEH A stackop.py X HEH , B LA
importS AR , MAILIEIEARStackET
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Stack;llizt{{e3

from pythonds.basic.stack import Stackl

s=Stack()

s g print(s.isEmpty())
>>> /S-Push(4)
L s.push('dog")

print(s.peek())
dog m s.push(True)
3 ‘%print(s.size())
False ‘Spr‘lnt(s.ISEmptY())
8.4 \S-push(SA)
True \print(s.pop())
2 \Pf‘int(&mp())
55> | print(s.size())
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ADT StackBy55— =t

) WNERENBLiIstB—i% ( Eifindex=0 ) fEHStackiOiETR , [ I
BRI Mstack ( FE , HRETTHEEkEasTM )

1 ~
= > FRBSEIGRES 7 ADTEONREEMR
S+ MR PTAR, RTMAmmA (£) , Hpush/popty & 2 & A0(n), -
= AN 7me)5E I () , Hpush/popty 2 22 H0(1)
= class Stack: class Stack:
% def __init_ (self): def __init_ (self):
- self.items = [] self.items = []
def isEmpty(self): def isEmpty(self):
return self.items == [] return self.items == []
//7 def push(self, item): def push(self, item): A
self.items.insert(0,item) self.items.append(item)
def pop(self): def pop(self):
return self.items.pop(0) return self.items.pop()
def peek(self): def peek(self):
\\\ return self.items[0] return self.items[len(self.items)-1}
def size(self): def size(self):

ihﬁfji%éﬁﬁﬁkf§§§ﬁﬂﬁl return len(self.items) return len(self.items)



fEE{EN3-1

. GEMKEBRGE , BIRTRRH A ? m = Stack()
A) 'x' B) 'y' C) 'z' D) KREZET m.push('x")
] m.push('y")
- BTHREBRGE  RIRTERHAL? 2232.2 2.2.)
= X LB N 2 :
= B e 1S i R m.peek() —
= ) ES—MERE , BstackBIRIFFIE , BRMASHNFFER , RiEHN
= e
d2: def revstring(mystr) m = Stack() i
revstring("hello" )&= "olleh" m. push( Yo" ) r
m.push('y")
y ISR STIREMIGESZAO m.push('z")
R B 22 5% while not m.isEmpty():
m.pop()
m.pop()
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tRRIF : ARSI

 BlESZUTRFRER :

(5+6)* (7+8)/(4+3)
X RS AR kA &AM+ H R AR

» BERHEUES | WlLisp , FRAEXHRHESRIIXSES
tt4e: (defun square(n)

(* nn))
EANE 6 LT — At H-F e 5

) MoK IESHERAGREE—EN “FE” R
Bk, HENFET RIS E —ARES
Hor, BXXFRNETEEHGHE
E#HOFET: (OO0O0O0), (O, COCOION
Faxa9aES: ((CCCCO)), O)), (OO0
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tRRIF : ARSI

y YESERIERRERIRE , ERSEESRFSNEMEE

y  FESR FEMEEX MES KEIRBINEE
MEBERWIES S, RN TWAEARES, RACRRAERINOLIET
TH, HAEES (RFHTF) , ARZERRE—ANEHET (REiE3H)
INEHEFTRAEFE, BNEETANIZIERN KRG H I L1E5
XA R RARGGIR A, BT AR 6945 ]
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Most recent open matches first close

( ( ) ( ($ $) ) ( ) )
‘\ /

First open may wait until last close
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from pythonds.basic.stack import Stack

def parChecker(symbolString):

s = Stack()

balanced = True
g index = ©
= while index < len(symbolString) and balanced:
%% symbol = symbolString[index]
- Af symbol == "(":
B2 s.push(symbol)
5 else:
3 if s.isEmpty():
= balanced = False

else:
s.pop()

index = index + 1

if balanced and s.isEmpty():
return True

else:
return False

print(parChecker(’(
AR SR AR RsR20le o parchecker(T(
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{ECiFRIN AR |, BMIISMBIESHES |, Wpythonfh5IERFAAY
BiES “[1” , FHEFBIEES “(}” , cHMFREERBRYERS
% “()”

XEARNESEUGRESE—EER  AitREIEZENFA
U Eh T

THEHIXLEEEICHCAY

{{CLI01)} ()}

[[{LCC)) )T
1010 TC)A}

TEXEEEALLHEAY
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BEARESTERE : (U6E

From pythonds.basic.stack import Stack

N %E&iﬁﬂgmj‘i def parChecker(symbolString):

3 U . . s. = Stack()
& B B-FP 2 355 AN, balanced = True
index = ©
7 B & A A 3E 5 60 it AR F & F BT AR TR while index < len(symbolString) and balanced:
WEHSRERGH T HTA—ME e e
if symbol in "([{": ]

s.push(symbol)

def parChecker(symbolString): elses _
™ ¢ = Beaei) if s.isEmpty():
balanced = True balanced = False
d index = @ else:
while index < len(symbolString) and balanced: top = s.pop()
symbol = symbolString[index] if not matches(top,symbol):
if symbol == "(": ] balanced = False
s.push(symbol index = index + 1
else: if balanced and s.isEmpty():
if s.isEmpty(): return True
balanced = False Sl
£ se; return False
s.pop()
B o SoEE - matches(open,close):
opens = "([{"
if balanced and s.isEmpty(): closers = ")]}"
return True ~eturn opens.index(open) == closers.index(close)

else:
return False
print(parChecker('{{([1[1)}()}"))
print(parChecker('((()))")) print(parChecker('[{()]"))
(CYEY)

nrint(parChecker(’ )
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“iHFEIRITRINREPRESHBRE , (FAEMTRIRESERMHE
EI?IJEEEIJIEE% HIig ANFIsE IR HIAT : ofll1

(B+HFIZEARERAPEEFHYERS , RSB EHZHE
AYEEIR , MiIRiITENAIZESES I

BUARREANARERE , RNEEFTEREBHETHEIT
Z )G

dm: (233) 1,093 2 — 3t H 44 (11101001),, EAKZLAF:
(233),,=2 X 102+3 X 101+3 X 10°

:

(11101001),=1 X 2741 X 2641 X 25+0 X 24+1 X 23+0 X 22+0 X 2141 X 20

HEleIRA ZiHEl , RANE MR NEE
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g st oyl

- “BREL2Y gUidiE , BEINRHRMERISIXE  mmbhNENS
2K , FREARZE— MR REEIXF

\

233//2=116 rem=1
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116//;‘58 0 1
“a gs| ()8}
58//2=29 rem=0 & | | 3 —
A g1(0)]5 Z
29//12=14 rem=1 @ =
A - n & r
14/2=7 rem=0 3 | b
a 2 | (o
7/2=3 rem=1 ' Y
A n
3/2=1 rem=1 n

Nk
1/2=0 rem=1
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from pythonds.basic.stack import Stack

def divideBy2(decNumber):
remstack = Stack()

while decNumber > 0: @
rem = decNumber % 2

| remstack.push(rem) |

decNumber = decNumber // Zw
binString = ""

while not remstack.isEmpty():
| binString = binString + str(remstack.pop())
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return binString

print(divideBy2(42))
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y iR A ZHEIRNELE | REZTUL BAFEIRIESHE
QFER “IFLL2” §iZNA “BRUN" BiEmaILL
» VRS /METE BRIEEIR) \#EEIF-7
(233) 195 T(351) %2 (E9) 4,
(351),=3X82+45X 81+1 X 8°
(E9),.=14 X 161+9 X 16°

FEMERREIUIRDS) \i#H 5 +7 i El
—HHAANSTR T, 1

+3#H A1 TF % F0. 1. 2. 3. 4. 5. 6., 7. 8. 9
ANt 47T I8N TFE 450, 1. 2. 3. 4. 5. 6. 7

+ st Fleg16 N F N &0, 1. 2. 3. 4. 5. 6. 7. 8. 9. A, B. C. D.
E. F

:
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HE3EH 9175 LA MESHS - XS

from pythonds.basic.stack import Stack

def baseConverter(decNumber,base):
digits = "©123456789ABCDEF"

remstack = Stack()

while decNumber > O:
rem = decNumber[% base ]
remstack.push(rem)
decNumber = decNumber[// base ]

newString =
while not remstack.isEmpty():
newString = newString +[digits[remstack.pop()ﬂ

return newString

print(baseConverter(25,2))
print(baseConverter(25,16))|
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RIS, PERHIEEFRAL
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BAIESBRNRARIRE : B*C , BEBHEXZBRLAC , X
BR{EST (operator ) FH-FIRIEE (operand ) FRIAIAIZRDE | #39
R |nik

ERME "hE” FRESSIERES W “A+B*C" |, EA+BPAIRHE
HLAC , BEB*CPAITEENA ?
AMVFINT BARF “RAR” IS RARIRA, AR HETBEORIET L
I, AR LR BRI A B ROR T H

* XAFA+B*CHLIA BE LR AW £BS CHY A
FIEF 5N T 365 R AT RHKALR, HFTHREARS, HAEKENIES
P, NEMRLE RS

» X FE(A+B)*CHt ZAEBHN A1 F A LIC
SAAMISEING 7 XMERRE , Bt S BRI EEEBRIE

FRERYTRIRRE , ZiFTRLBSRAIK AN
SINGHTREK: EAA M RE XA RLA A LiE5

A+B*C+D, M & TN ((A+(B*C))+D)
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RIS, PERHIEEFRAL

) AERREREFRMEREN—T ?

» BIANREERIETUA+B , HR(EFFIBEIRIE , A “+AB” |, ERERE
(EfFERIRE | A “AB+” iHIJE!M%:’é'J?%ﬁ'\’.H’:‘b:&’I‘ﬁW%ﬁ
& "B M RRT /RiE
VABRAE A5 A8 3 T HAF R a4z B R 2 3L
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y IXFEA+B*CIETZ ARISRAY “+A*BC” |, [REEAT “ABC*+” |, T EEHND

g , FRE T TR

Infix Expression Prefix Expression Postfix Expression

A+ B * C + A * B C ABC* +
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RIS, PERHIEEFRAL

» BREPERER “(A+B)*C” |, IREREFIRAIIIN , BISFRIRIE
“*ﬂc’, ﬁF%iL—tE “AB+C*”

» WENSRRET  ERRERENELHANES , ERIRHERER
EXHHKT ?

. ENERSHEEEART , BSOS AT TEERE,
R EEE
TR S HOUT, &RiR X EIETAEE 7 R 8 4209 P %1 X

y  FHERESHHIF

Infix Expression Prefix Expression Postfix Expression
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A+B*C+D ++A*BCD ABC?*+D+
(A +B) * (C+ D) *+ AB+CD AB+CD+ *
A*B+C*D + * AB*CD AB*CD* +
A+B+C+0D +++ABCD AB+ C+ D+
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FREEFRIATV IR RIS IR ERAs TN

»  BRTALERANIFIRR T A RERENE BIRFERARE ,
PBL—ESEITREREMISERPIRER

y ATRBREZENSRE , HiI “2iES” REREXAANF |, Fii)
BA+B*C , NREIESHER : (A+(B*C)) , BEXAFTETIHEXF

» HALESEIE—ES |, S8 8T —HBANRESHIRIE

 BFREN(B*ONAHES , MRIEFEFTBAGRSHuE , &
e  BHELES | JElsc , P IEFHBFRIZIVELIR A EER
%
i — P Ble & 50 RAEHB A B EEFTRERZ, FhELES, I
LA KK KFE AT B Bk K XAy
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| PSRRI RS O

AR, MRBANCIMEFENITRSHUEFNZ | AGHIE
FENAIES | BMiSE T RISRERIA

)

14 (A + ( B * C ) )
:g x_/

S, LR, BieEAR e SELRENSNEES , AEER
= J

P @R A XA 2HETH X

TR a9 E A A BT EREIXMAENLEFES (MR) AFLEHEST (BXK)
s, BRZ, BAMIRITAEMES

(A+B)*C-(D-E)*(F+QG)

Z

((A+B)*C)-((D-E) " (F+G)))
/ T

Prefix Postfix

«*$A B C =D E®%PRG AB+C*"DE-FG+"°*
AT AR F B G = B R 5 5 e /MR t/2016
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BRRAIREPRERIAIA+B*C , HFJRNAIGEIRIZTEABCH+

3R AE HABCHY IR SR A AL

BRAEFGEIRG, EBREALXTREET, §TF*RAELZL+E, FTA
)6 Gk ik NP BAE A 69 8 IR F B2 5ok 5 — B

ERRFRENIFRARBEAR N LIRIIER , BFRIEFLLIRIEE
Eitat , FREAERRBIIMAE - MEERZE , FEICIRIER
FRfFEER , MXEEFNEFER , BFHARBORN , FHTEE
BREERFET.
FEAMB*CH, +R2ARLHI, BRARIEBEINFEIK, PTACRFFLE
T, T RALE,

XTRIEIFIE | (ESHA)EB BBt RRFERREIERIE(ERT

AT A F B = (B A 5 5 TR /BR/2016
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B AP REEE

» B

) IG»

y |
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Ao R R

B,

[l LR “2:
SWNNAERSME

y BEG(A+B)*C , WNEEAIN2AB+C*,
FERREDESHESHHMELERIER . S

ES” WA, RRFENPIREFRIZLMELE

X—iX , +RYSEHEE R

FHESZIMa9*

MSEIEES , BiRic T , HEHMNRMESRERIERT | —

B#EINMAIETES | BEILAS L MRERT

BE T, EAERERMEN FHERARMPREREANIEDR , XA
MEREEFRCIEBAINRERT , XF , RN ESRERIEEF

HE , HEF— P ERVRMERT | AT EIREIENR(ERF LR T
7 BITLIE,

HNEEEIRR , YEPRRENERFHERAN—FRT R
token ) 3Rk , IMEFHIAGE/+- () , MR FHRRAVNIEF

BfrRfFA. B, CF,
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BRI RREE =

y BliESHopstack BF SEFRIEDT . TEBEFEREEEEFER I
y  Fsplitik , ISHPEFAINIEIL /8815 ( token ) BYFIZR

y  MEZIA] EHEI‘F%%‘*TEVJ?J%
o WA — RS, W AR G R LR XD RGO KE

&n%%ﬂﬂr/\z_ﬁ;“ “(” . M| JE Nopstack# TR -

e RFEFR—ANLEIET “)”, MR E#BopstackRTAIBEFF, A F)
#m d 7 & RE, ﬁi‘ At %) £ 5

R¥BE AL —ANIREF “*/+-7 , W)k Nopstack#x M. 12AENZ AT, &
bb%&ﬁ'— S5RMBEEFUKR LR, wERNOSTREFTE, BRI RERK
TARVEFF, mmANBEmE 2 & KA, AZRMOBREFKLEEZKT S

PERRAVRRFIRIAMEE RIS , BopstackieRRIFRERIRIE(E
FHEIRER | ARINEISERYIRFKRE

 BIHSIRBAjoinTIESHRPRRIENFTEH , BiXZER.
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1B FARIPERE REELE « L)

A*B+C*D
B + C 1 D
uu\u QC
B . C D +
AB*CD* +
MWEEGTHE
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[From pythonds.basic.stack import Stack

S
1tﬁ_g def infixToPostfix(infixexpr):

/prec = {} I

i E T .
prec["+"] = 2
prec["-"] = 2

\prec["("] =1 J

Stack = Stack
e e Y R L
tokenlList = infi i

= infixexpr.split()

for token in tokenlList:
]ﬁE«E*& if token in "ABCDEFGHIJKLMNOPQRSTUVWXYZ" or token in "©123456789")
A FX postfixList.append(token)
elif token == "({";
opStack. push(token)

n elif token == ')':
topToken = opStack.pop()
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while topToken != '(':
postfixList.append(topToken)
topToken = opStack.pop()
else:
while (not opStack.isEmpty()) and \
(prec[opStack.peek()] >= prec[token]):

postfixList.append(opStack.pop())
\\\\‘ opStack.push(token)
Wile not opStack.isEmpty():
poslt|'FixI:1§t : appenc.i(o[aStack. pop()) éﬁzrﬁgﬁﬁzﬂ%‘:ﬁa
5= return .join(postfixList)

ImAFHIEE =]




REBFEIKIE

» AEFREIERER | FeAiIRiITIE “BRFEANKRE" DA

IRPSREEIRAREREAR , EXNESERENNCIAEHMINIE
R, BFRIFSERFANEE , FRIAREFIRFR , EEIRE
FRIRE , BISEFRA MR FEHRITERRITE
MR RAR M AT BRAEFRER T &€ RAANRIELK

» Wl “4a 56 * +” | BlilAimEl4, SEMRIEE , (BEAFIEN]
XRMEEREMT AR | SEHSERREENTETS A 8eE

» HREENE , XiEIEIESe , FRLAEAREANSIEITE | 4AErEFEA
e, Bil “+7 , WHEAEEHRIAANMEERIS. efilskix , Belildh
MRER , 1TEFEIESR30
FEEE: ARHORLRER, EREGRAREH, IANF-/RE
%!

) ATHERZRNTE | FEIEXMPELSER30ENRIR
»  SFFEIRIEGESLERE |, P HETIMEER , MEREIRE

L EAFHIKE T 8] B FF IR/ /2016
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Left to Right Evaluation ———>

4 5 6 . 4
push pop twnce
g push push o
:é pop twice
% n and do math
:S @
<
>
@)
D)

2
2
il
o
HR A IR 5 5 A

= \ Bl




Fﬁ%% XIVK(E : S

y B tRoperandStack AT ETFIRIEEN
y  JEREFEINAsplith AR /A8IE ( stoken ) RIFIFR

y  MWERIRIEERRTIR
4o R %18 R — AR S, B E AN Hint, JE AoperandStack#X TR

do R R AR (K/+-) |, SRITERAE, MARTAF 2N RER, &
BHERE B, BRHGRARFEL, FHERFEZHEANARR

HESIRPAMERRE , REAIEMEREIR
SRHTRTNRIE |, ROl

N

:

N
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3
1tﬁ-q def postfixEval(postfixExpr):
o operandStack = Stack()

tokenList = postfixExpr.split()
//r for token in tokenList: \\l
RERY if token in "©123456789":
operandStack.push(int(token))
else:

% operand2 = operandStack.pop() .

operandl = operandStack.pop()
result = doMath(token,operandl,operand2)

\\\ operandStack.push(result) J//
return operandStack.pop()

14
5
&
=
CS
S
©)

5

F . . B

def doMath(op, opl, op2):
if op == "*":
return opl * op2
elif op == "/":
return opl / op2
elif op == "+":
return opl + op2
else:

Ab 3k S MR 5 o A R return opl - op2




fEE{ENL3-2

y FIEMPERENIGREAIN 10 + 3 * 5/ (16 - 4)
y HREBRESFENE: 17 10 + 3 * 9 /

) H RAIRRY infixToPostfix E{LES , (EZ GEIRIR SRR
“a” -, B RAIERS S
WHAREF N iEde: 5 ¥ 3~ (4 -2)

SRS chbpkuFliRtEMuGEIEZA L

:
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EAFlQueue : (TA=EBATI ?

»  BASIR—HMERFNEIEES | HiSAR | fIFUERNRMSLE
f—ix (BEA “RBrear” ix ) , MREHIERNEBIRELERT
S—im (BERA “Bfront” iF)

LRABERANING], BRHBIAENE, MAERARIFERGHER, CEEEL
NG >

y  FIIABNEIRIRGRESIREREFS . MEFFHBERIKAIEEIR
MRAE. XHRFZHRIRNWFRA (FIFO:First-in first-out)
Soiscd |, skEM “HRIScBRSS first-come first-served”

» BASIRYBIFEIRER B E AR5 ER : HERA
» PASIHEBE— N AOM—NMEO | ARVFEIRINEEIRAR , BA

SO M RIEFEERERELR
B ————————————

rear —» 84 True "dog” 4 » front

20
4
5
=]
A
/_a
=
O

5

D /&\

C—————————————————————————————————)
AT A FHE G = (8] B 5 e/ BRR/2016 items



EAFlQueue : (TA=EBATI ?

 ETRNEFRERSATIRGIF

» - “FIEDPASY” : S—aFTEMERZSMARRHERSE , BFFTED
EELLFTENISRIZERZRIEERIERS , FRLARESIEEIIEN , B
RAFTENERFEAEHERGPAT , LAFIFORYFZS IS SHEIALIE.

» “HEREET - RMERFRURBASANAIIRNRFERENHETRY
HIZHTEE , BT CPURLSIE O FIEIESTAIEE , SW4 R
EJESI JcPURIBIMMZILDEET SR —ERINE , BHIEEEFTERE
S5, MAENRENREST “F*IERS" &k “BFEFZSFIR”
b .38

 “ERER”  BREEEEEHFASLERERREL {2/
PASITERRRYEE X |, BiRERBERHBEFHFEEFRS , PASIRYSH
S ERNGRIE Y FRIVEBAFERXFE—EIE,

:

L EAFHIKE T 8] B FF IR/ /2016



ImSRENHEZEIQueue

y  HEREIEZRBIQueueB— 1MERFRIEGEERS | SUEIRINTIME “R
rear” i , MBEXM “Bfront” IRiZEE , Queue B FIFORYIRIE
P/NES

) HhSREHESREIQueue HUTTMEEREN :

Queue(): BIEZ—NZIFIF £, &R E{EHQueuert % ;
enqueue(item): FFHIFEAitemFZmB| AR, TLiRE1E;
dequeue(): AINAAZIREIER, BREEANNARKIBER, AR,
isEmpty(): MRXAL ZINF|, REER A RIE;

size(): BRE AP F I 49 N4

:
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ImSRENHEZEIQueue

q=Queue()
.isEmpty()
.enqueue(4)

.enqueue('dog')

13
5
&
=
/_a
S
©)

)

.enqueue(True)
.size()
.1sEmpty ()
.enqueue(8.4)

.dequeue()

q
q
q
q
q
q
q
q
g.dequeue()
q

.size()
A R H Bk G = B A F /PR R/2016

Queue Operation Queue Contents Return Value

[] Queue object
[] True

[4]

["dog’,4]

[True, "dog',4]

[True, "dog',4] 3
[True, 'dog',4] False
[8.4,True, 'dog',4]

[8.4,True, "'dog'] 4
[8.4,True] "dog'
[8.4,True] 2

:



PythonSEIIADT Queue

R
»  BListRYEIRIE/IRATI Rl

y  ListAORIR(ERPATIBiR
18) 13 R 7% 9] AR

y enqueue()EZEH0(n)

y dequeue()EZEH0(1)
B3t kGG R, B 4 E 4Tk

AT A F B = (B A 5 5 TR /BR/2016

def

def

def

def

def

y  FHPython List3RBMQueuelly class Queue:
__init_ (self):

self.items = []

isEmpty(self):
return self.items == []

enqueue(self, item):
self.items.insert(0,item)

dequeue(self):
return self.items.pop()

size(self):
return len(self.items)



RMEE : R ERR (LZXE= )

=1 Y 2 e

EBREF

= 14 7 6 " 1s
40
a1 16lSl HE E P 54 —
" 17 3 1
18 5 36
18 19 l 4
26 20 41 2
7 21
- 40 29
23 39 13
19 38
24 37 33
. 25262 536 22
35
7 12
g5

= 32 10 41 21 e 16

HERMRS A, (2483 m ]2

After 5 passes,
Brad is eliminated

»  “EEER” WERRE  EFFRIE  SEENEE , FER

y  WIREIEE , SAEESEEAL , i T “BMUIR” AIL9E KRR
W5 £ AR KARIE DA, EHEE, DE L3 kT §E,
ER—EIL, BH1~7, RETHALI G5, BRAFRAOCEHTA o
128, mEFTTR, HETTL

pass to next person

until predefined counting constant

and so on

WA ¢



Mt oERE - ik

y  FABAFUEECIMA LS RRANEE , SIiFRRNARIIER  LIRIEL
SR num , ERROIRERTHAR

» RUERRRAPIIREMFMBESNERHAR , BREELENA
IMAEHEZIPARE |, B FHGRE T ERAES

 RELERF IR , REERIABRALE , BEIBZIRABAR | %zs

S
E
=
i
5
&
%
CS
S
@)

D)

TEr— 11'51_ XL EHEPESHAFE
BT numiKfS , BPABRIABER | KFBARA
MRS , HEIPASIRRIRLIA

rear —» Brad Kent  Jane Susan David Bill —» froD

dequeue

Z

enqueue Go to the rear /
— (Pass the potato)

I HEAFHIRES = |8 A =51/ /2016 C——



1 oERE X8

[From pythonds.basic.queue import Queue

def hotPotato(namelist, num):
simqueue = Queue()
for name in namelist:
simqueue.enqueue(name)

while simqueue.size() > 1:
for i in range(num):
simqueue.enqueue(simqueue.dequeue())

5
i
é:l:
14
5
&
%
CS
S
©)

5

simqueue.dequeue()
return simqueue.dequeue()

print(hotPotato(["Bill","David","Susan","Jane","Kent","Brad"],7))

AT A S HUER G 2 R R 5 5 T/ BRa/2016
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RS - FTEMES

)y SAHEE—SFTEIN , REY “FEIFCARS” BIPASISRERRMITITED
(155 , EXMHIZET , — 1" EE2NEERE , IFTEMELRFR
AEASK ? FEBRESNSFERER , REESHASLIHRUS
PSR Z DFTEMESS ?

, —ANEBHEHERENT . —TRE , EESH—ER, X &
WE10 BT , X— IV , BALREIREGHITE , Sk
1~201a , FTENNAYIEEER : LAERIRIVFTENAYiE , 8afh1ema , LA
EEEITENE | 3THESRNF , (BEEFIEHSSHsE

AR : BAREITEMIAER , EXREBASFRANBIRTR
SIRSHEHRE ?

) ?MIJEFH—Eth' FIRIUXTFTEMESS 125 | PARMERISITER
HITEHR . LASHSRIFTEMRINIR ERIREE.

D /&\

L EAFHIKE T 8] B FF IR/ /2016



QA RT )RAFRR ?

) BEFXIERLHTH

14
5
&
%
CS
S
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5
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PEFAR LIS 7] RE KRR & RO F AR FE ATHPNAE T ITEPAR.
KEKRDFEXRS@T

y  XIR - FTEMESS.
ITEPAE 509 B PE: AT, AT 3K
ITEPPAT 09 Bt . B A FIFOM R 69 47T EP4E 4 TA 7

ITEPALAY B b ATEPRR AL, A&

15, IBEEXAINSINIE

FTEDRASY. FTEDHR

r

Lab Computers

R - 1 task task task task ———»

printing tasks in print queue

- @D @ -3 @D @D



XTI DRGHITERR ?

20 tasks X 1 hour 1 minute __ 1 task

y ﬁ*i - EEE*IHE& ]-EI:”E,% 1 hour 60 minutes 60 seconds 180 seconds
B A RIEE . R A A 10 A REMOAE L, A, B l
AFF180H A A INMME L £ TR, #ENEF1/180,

FEATEP W FPR1~200, IRAHAALI~20N Z B EE AR,

y ISR : SEREFTED
LATagATEPAE k. JE AR 4TEP A9 4E Lk
ATPP 25 RAB) AT B ATAF L FFAEATEP B F S 18] 4 BF, @Ok TATER R 5, T XA
432 T —/ME Ak

y  {RAATIE) -
G— It AELE . VAR5 A6t E], X R 45 oAt

Bl Y A idAs: E—ABEAEALE, 34 RITHE SAREITFRATALE
a3 — R

5
i
é:l:
14
5
&
=
CS
S
©)

5

:
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FTENMESSIAIRE : 1L
. IESTEDMABIRIS:

) IIEEARTPRIER LR
BB AMEFL/180 7 £ATHAE S, W RAEHF £, WRKEF N FE,
A NATEF AT
o ZATEPALR IR, ATEPIAD| PR 4TEP4E %, N :

» MATEREA | = Bl IA B 4T ENAE 45, R 44T ENAL
o KEATENAEZ 1y A R B B BR 5 2 R0 BB XS b, 4% B SR 4 B
o 10 R XAME F- Y FAF B[]
» MRBETEEFWTE, KT F BTN AT A
Fm RATEPAUIE, #EEAT 1AV 69 4T EP

o RATEP AL B94E 5 ATEP T AR, ATEPAMLRLEN T RS

» HEAR , FHaHiTFI5EEIE

14
5
&
=
CS
S
©)

5

:
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FTENESS )RR : Python{{ig1

|from pythonds.basic.queue import Queue

,import random

‘class Printer:

def __init_ (self, ppm):
self.pagerate = ppm
self.currentTask =
self.timeRemaining =

s FIEMES

{E55{30+HRY
tick(self):

if self.currentTask != None:

d self.timeRemaining =
if self.timeRemaining <= O:
self.currentTask = None

busy(self) :m

if self.currentTask != None:
return True

else:
return False

startNext(self,newtask) :m def

self.currentTask = newtask
self.timeRemaining = newtask.getPages()
* 60/self.pagerate

def

def
def

def

AT AR F B G = B R 5 5 e /MR t/2016

self.timeRemaining - 1

class Task:

def getStamp(self):

def waitTime(self,

__init__ (self,time):
self. timestamp = time
self.pages = random.randrange(1,21)

F Jaa 4. B

return self.timestamp

getPages(self):
return self.pages

currenttime):
return currenttime - self.timestamp



FTEMESSIIRA : PythonftE32
pdef simulation(numSeconds, pagesPerMinute) :m

labprinter = Printer(pagesPerMinute)
printQueue = Queue()
waitingtimes = []

//?g; currentSecond in range(numSeconds)

if newPrintTask():
task = Task(currentSecond)
printQueue.enqueue(task)

if (not labprinter.busy()) and \ =
(not printQueue.isEmpty())
nexttask = printQueue.dequeue()
waitingtimes.append( \

labprinter.startNext(nexttask)

\\\\}abprinter.tick()

nexttask.waitTime(currentSecond))

| B8]tk

/

averageWait=sum(waitingtimes)/len(waitingtimes)

P

A\

RS T

def newPrintTask():
num = random.randrange(1,181)
if num == 180:
return True

print("Average Wait %6.2f secs %3d tasks remaining."\ else:

%(averageWait,printQueue.size()))

AT A F B = (B A 5 5 TR /BR/2016

return False



FTEMESIE : (BTN
) ¥&EASPPM, LEIRSIRSE , EIIETT10IR , L5RINE I

» SFRIIFFHES. 17, RIKBHFIEIFF164 | RENFIIES
26F)

» B3REY , IS FHIRTTED —
>>> for i in range(10):
simulation(36090,5)

1
5
=
7S
—
=
©)

>

Average Wait 67.00 secs
Average Wait 26.00 secs
Average Wait 46.00 secs
Average Wait 115.00 secs
Average Wait 53.00 secs
Average Wait 121.00 secs
Average Wait 164.00 secs
Average Wait 136.00 secs
Average Wait 122.00 secs
Average Wait 81.00 secs

tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.

F /. % 1§

ONOFOOONOO®
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FTEMESZRIER : iZ1THIR2
) {EFHTELERESI10PPM. UMIRGIRE | IEIIET100R , LSRIE I

) SEPEFFHELY , RKIFEEFEISY , RENEESR |
k2R3 HIBI R IZBDFTED T

» MH , FREEILERFTEN S —

>>> for i in range(10):
simulation(3600,10)

1
5
=
7S
—
=
©)

>

FATSE

Average Wait 35.00 secs
Average Wait 8.00 secs
Average Wait 29.00 secs
Average Wait ©.00 secs
Average Wait 13.00 secs
Average Wait 5.00 secs
Average Wait ©.00 secs
Average Wait 8.00 secs
Average Wait 17.00 secs
Average Wait 5.00 secs

tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.
tasks remaining.

OO0 OO0 O0OO0OOOO

AT A F B = (B A 5 5 TR /BR/2016



FTEMESSIT8E - e O

, BT IHTETENERISETRE | RIS T — MERIEEERT
(ETE— i RO TEN S R R T 55 SR 1)

y B AMERIEEUARES R , FiBAIRE , REGPLSE
SRS EITENFRIERRNIDEE LIRE , BBA , BAEHHEST
ENGRE |, IRSfIEMERE.

) ERREETHNLNGE  ERRERTERMERT (SR
HSCAITIRREEMTHN ) | AMUFRNEE  RESXER
SKHRERDF(i )1 TIRER.

y  FTEMESSIEHIREERE I LAIIEA RIS E |, SRi#1TEESAIELL
FAEKEMETE LT
W RERR, FARE AL LR, RETZKEFHFRE, 28287
o X B PythonZmA2, BRARAA K KB, TG RERY T, 28 L7

» SEHSCAYRIL , RiFEFIIEDREFREMER |, LARARZEREHRT
IZEIETT

20
4
5
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A
/_a
=
O

5
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WiwPAYlIDeque : {TA=EDeque ?

» WimPAFIDequeR—MEIXFRISIRES: | IRPASIEIN , Hiim eI LAFR
£ “G” “E” im, (BdequerREHRIREEAILAMPAENIA , BAJLIA
FARIINA ; EiEIE eI LAMPRIRTSER.

FAFE LG, BRI R T RAAF] 8T AE 77

»  {(BWRPASIH AR BERERILIFOskE FIFOFTE , ANRAMNIRBATIR
1RIULERRATY | FREREREBTHPER R —EE

rear front
add to rear add to front

dog cat True

N,

remove from rear items remove from front

AT A S HUER G 2 R R 5 5 T/ BRa/2016
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jmsREES<BIDeque

) HREHEREIDequeR— MEIRFRIENRESS | SHEINEILAM BRI
Bk EBER

y dequelENRIEEMT :

Deque(): &1 —A42 Wm AT

addFront(item): ¥ item#= NFAH&

addRear(item): FFitems= AFAE

removeFront(): AR B BIRZIER, REEANFIREIER
removeRear(): AMNEAZIRELIER, B EEA LRI IET
isEmpty(): A EdequeFH A=

size(): Z®Edeque ¥ &5 FE T a9 N

14
5
&
=
CS
S
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5
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SREEEXRBIDeque
iy

d=Deque() [] Deque object
d.isEmpty() [] True

d.addRear(4) [4] >
d.addRear('dog') ['dog',4,]

d.addFront('cat"') [ 'dog',4, ' 'cat']

d.addFront(True) ['dog',4, " 'cat',True] Eii
d.size() ['dog',4, " 'cat',True] 4 %
d.isEmpty() ['dog',4, " 'cat',True] False

d.addRear(8.4) [8.4, 'dog’',4, 'cat’',True]

d.removeRear() ['dog',4, " 'cat',True] 8.4

d.removeFront() [ 'dog',4, ' 'cat'] True

L EAFHIKE T 8] B FF IR/ /2016



Python3EIADT Deque

337 . o class Deque:
, RAPython List{REFAIE Sy

. Pern TE.aft =
= ListBim{E/dequeriE Sl =t L]
5 . def isEmpty(self):
;?%% y ListFRim{E/AdequeRIT return self.items == []
- —
> > addFront/removeFront 0(1) def addFront(self, item):
gl self.items.append(item)
= > addRear/removeRear 0(n)
def addRear(self, item): —

self.items.insert(0,item)
N

def removeFront(self):
return self.items.pop()

def removeRear(self):
return self.items.pop(09)

def size(self):
return len(self.items)

AT A S HUER G 2 R R 5 5 T/ BRa/2016
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“EIXiRE" FIE

“MI3ZiE” $EIEEFIREER—EAYA , Wllradar, madam, toot3E
“LspgxKkaigl”

RAWIRPATIREZERR “BI3GE" AFIER-E
FFE 2 2 6915 LB Am Ndeque
HFIFRB B RFHFIZAEME, HEldequet F ToANRINFHF

Add "radar” to the rear

rear front
add to rear

remove from rear items remove from front

r r

;”:u ;%ij( #’ i& Ej;( —% '71_\' I\E_I] %’!’ - Remove from front and rear

NSYUM\™ N\



“BICE” I : T3
[From pythonds.basic.deque import Deque

def palchecker(aString):
chardeque = Deque()

for ch in aString:
chardeque.addRear(ch)

stillEqual = True

5
i
é:l:
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5

" while chardeque.size() > 1 and stillEqual;\
first = chardeque.removeFront()

last = chardeque.removeRear()
if first != last:

\_ stillEqual = False P

return stillEqual

print(palchecker("1lsdkjfskf"))
print(palchecker("radar™))

AT A S HUER G 2 R R 5 5 T/ BRa/2016
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FURList  TARETIR?

ERTEEFEIRLEERITIER , BliIKMAPython List REMT S
MRS,

) BUEListE— s AREIRE N | IR T EEMIR(EED.
EHAERENEEESHEMTLstIELR | SHEEEERE
SR, -

y  FIERE—HEIRTIRIREY A EFRAEIRE | 155180 | XThERE
EEfRD “TERFFRunordered list” , HAZUREIN R IZIREFIHNAIER
5|, MFB114S. E2h . mE—1EF.

ATRERL, BRiAEATRAEEE LLKIEN

‘0
4
5
=]
A
/_S
=
O

5

D /&\

» WM—NMNEBiIASHRES “54, 26, 93, 17, 77f131” |, IR
Python List3R®&Xx , Bi=2[54, 26, 93, 17, 77, 31]
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REERD - TRFFEList

14
5
&
=
CS
S
©)

5

ZFRListEER—IM RS | HPRSA SRR E B EIRRE —

MIE

TFRListANR(EIT :

List(): ®1Z— A=k

add(item): Ahw—ARKERE | & T, BiXitemRAESRAF AT AT
remove(item): M| & ¥ A kitem, RS, itemR e GET R T
search(item): #%| & F & Kitem, BFAH REA{A

isEmpty(): BREINEREANZT

size(): BEFN KX ST %V KETN

append(item): Fm—ANKFREEZ KL, BikitemRARFETI AT
index(item): B EHIEAL L P2 E

insert(pos, item): R IERN4ENZD L Epos, RikitemR ARG LEEI A+, B
BRI R LA X% S AN EAET, ftibitemd &4z & pos

pop(): M EkRKEARHEETR, BIZRINEE Y HLINHIER
pop(pos): M4z E Aposhy &K IEM, RIX/RF| % A 142E pos

AT A S HUER G 2 R R 5 5 T/ BRa/2016
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KAERLMEFR

» RTEMTFREUREH , oJLAKRBHERRIGEE.

»  BRFIREREIAERRIFERIRIBIEHEHIAE , (BXMEIE(AL
BRE | AAEREIEIEREHEESRFE=S R

» WTFE, SRREHMEFRERN , BNRESERZEEVE =
EEam , RALAGRSEBIEEN (S

F—F g —ANRBEAELL AR H K, —ANARE, —NRKE, B
BALKIET

17 31 (End)

31 26
26

S
E
=
i
5
&
%
/_a
S
@)

D)

17

D /&\

Head

54 L/ 54
77

77
93 93
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HEFSCIN : P EINode

B GERAS , LIRERT—1
FREIRER

I Znext ANone®I E XL A XA T —A

. - def
TET, INMREE,
data next ||, def
93 | 4
def

cemp—{33 [F—> |1
def

>>> temp= Node(93)
>>> temp.getData()
93

>>> |

AT A F B = (B A 5 5 TR /BR/2016

, BRTMMBEFITERHS [Loss Node: o
Node , BB RELEGZ 2ME def __init_ (self,initdata):

self.data = initdata
self.next = None

getData(self):
return self.data

getNext(self):
return self.next

setData(self,newdata):

self.data = newdata

setNext(self,newnext):

self.next = newnext



S5 SCIR : FoFEFRUnorderedList

 BAIAILAR s ED SRR VISR SRR MEFR

y ZFIAPERE  #ERXNE—MEE— I TERREE. NIREIHR
FiERPRIMBET R MR E— I P RARGEEEER T
y  FRLAERFRRUREBNE— PP RRISIBIER class UnorderedList:
& 2 —ANEPhead, &3 E—AF .&8895] A k3
def _init_ (self):
== %k t9head #None self.head = None

. REERIETIA  EEEhead RSB RTIE— AT 5

TREHNA, RFAnylisth g A RO EKIER >>> mylist= UnorderedList()
>>> print mylist.head

(UOUWIA) BT

H P &2 89head R AT A AN &Nodebd 3] A None
| 28 J 1 R K gy mylis
st Hir = & a9isEmpty ()R A 5 52 AL € @ !
e return self.head == None

26 | - 93 17 77 31 [ I
Bk 5 = (8] B2 o T/ ROR/2016




S5 SCIR : FoFEFRUnorderedList

» TR, SRAAEIMRAT RPN

IEIIJiIi [} Eimaddﬁiio

&k,

(UOYIA) BT

RERBERERL , BEVTERNEME.
RIRAENERERE | ERRERITE

ylist ;oA R % S N, R4tk H— N KIER

Q e
¥ I3k 5 = 8] B 2 PR /PR /2016

i

» HFEFERFSBRESRIZ AR , FREAFRE:
FFERAEAAE | IRIRSEIAVIERESE . MR REZIMAR

y  HEEREEEKIINE , EpRREEHE FAREE
FkheadHis , inGnextiEZZrREER. FRLLURINFREL

mylist.
mylist.
312 K AMA NI RKIFER, PTARAEER P KRG — A mylist

mylist
mylist

mylist.

R LABIA

—

IR, BB
2 LA B

add(31)z
add(77)M

.add(17)
.add(93)
.add(26)

add(54)

e EIE ol



HERLIM © addFTiESCHR

y PHERIRXFEEXEE | def add(self,item):
temp = Node(item)
m) temp.setNext(self.head)
mp self.head = temp

17 [ {77 [}—{31 [4— i1

14
5
&
%
CS
S
©)

5

o -
- - -
-
- -
- -

head {93 [ 17 |- 77 | - 31 |4 ||T‘

tEIRAR
{55 [F----> I

temp
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5B SCIN : size, search
) size : MiERLhead HAEFHIEREFNEETERME TS H
def size(self):

#i,
current = self.head
traversal > Count = e

curz"ent current curr;'ent curx.'enr. curr;'enr. current current While Cur‘r‘ent != None:

5 E i E E E count = count + 1

| i i | i E current = current.getNext()

1 1 1 U |

Y Y Y Y Y Y

31 ||l
return count

» search : BEMtFLheadFIRIEHEIFRRE | FARNFIIHNT SR ‘z’
HIRIMESIEEXANX , MIRBIFREEFZIEE , MiREblFalse ~

def search(self,item):
current = self.head

found = False

sy while current != None and not found:
curx;ent curr'ent curz"ent current @ i.F Cur‘r‘ent T getData( ) = ltem:
| i found = True
else:
current.getNext()

current =

1
1 1 1
1 1 ]
1 1
1 | 1
| | 1
Y Y v / X
head —{ 54 26 93 17 | {77 3] I
return found




HEZFRSCIN : remove(item) Tk

y remove(item) , HEEEER LIS item , XM IIEEsearch—
t . (BERPRXN =R, EEISHIAYRIE

Tg current4§ @ 69 & L AT BB T &, mMrRE 2T — AT =4dnext
& ¥ @ current® T —ANF &
'E BT A A1 £ search current®y B B, =& 4247 57 — /> (previous) 71 & &9
Y .
revious
] )
o
D)
Step 2nt -
0 head ‘ {28 93 17 77 31 ||.:

previous current

1 head —#{54 | 26 | 93 17 77 31 >

previous current

2 nead —»{54 [3—{26 [F1${93 [ 17 77 31 I

previous current

3 head—w 26 93 17 77 31 [F—|I
A F Rk 5 = 6 B2 2 P/ R R




HEZFRSCIN : remove(item) Tk

previous _blll

current

AT A S HUER G 2 R R 5 5 T/ BRa/2016

head

previous

17 ]

current

mdk

ENE

y ¥FlitemZfg , currentig@itemT s , previousigmBI— PR ,
FaaintTikR , EEXSARMHER :

current 2 BN R RERAZTESFHGT R,

r—>|||

\

D /A \



HEXRSCIN : remove (item){tHS

def remove(self,item):
current = self.head

13 previous = None

:g found = False

= while not found:

= if current.getData() == item:
> found = True

= else:

previous = current
current = current.getNext()

I::> if previous == None:

self.head = current.getNext()
else.:

previous.setNext(current.getNext())
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fEE{ENL3-3
y SEIUnorderedListBYappend5i% , FigHlt G ZRASRER
t+4?

y  ANERTEUnorderedListEHRIT—1ES , BinJlAEappend5iEld
SREEERo(1) , (BEESXNZ=MISIA |, SEFTEHEHRIEX
add}5i% , {ELHSRfYappend/addf5ik, &

) iBRERE Fremovel5ik , SRFEBRNTREEREE—1HIER |
AR HERPINB R —1N 1 REERRIIENR.

 FEMEWAILERIE 2R STIREMuGHEEIRIEA O

‘0
4
5
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A
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=
O
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MSRENEIERY - HEFEOrderedList

» BEFERE—WE

cmp_

y {5l : Student

i

FIARERELR AT LU R (UMK ) RIREE!

FHRIE , & ")V RHEURIRESEIRFIZRRYSL

B T Python # T &7 B M, & A 2 3 £ A T A & L 4 % & ikdef
__cmp__(self, y), B&=E-1Aky “N7 | HEAERT, BEOMAME, @
BEIM Ay “K7, HRE

AT B & L RART AL RIxoy X AF A, RERXZ X P Z LT HHF &

class Student:

def _init_ (self, name, grade):
(self.name, self.grade)= (name, grade)

25 R

y  ¥zBRpkaRHERR
B = 21K

y FABEsort

def __cmp__ (self, t):

if self.grade> t.grade: #B\4itbtas, HELHVAIME

return -1
elif self.grade== t.grade: #A\%if8%H
return 0

else: #RVGtbt({, HIEtHIEE

return 1

def _ str_ (self): #StudentBVGZIEFRERRT
return "(%s,%d)" % (self.name, self.grade)
#StudentBVIERAFRHRRT, FDLERS1ZRTERE

E A SR S AR SR, —SPP—= __Str




Pythonalf| BAY “KIV’ LEBIRHER

y  BAiJEiE—1 PythonFlzk #M1E— P Python ListIfR
s=[]
y  (EFIFRABIIAStudentIIER e s

.append(Student("Jack"”, 80))
.append(Student("Jane"”, 75))
.append(Student("Smith", 82))

,  EEEETENsort & "
, AIUSICEIRE  cnp ENHE
. EEISISS tudent R SEGK :

>, 2= 5, £, K=, ==

append(Student (" Cook"”, 90))
append(Student(“Tom"”, 70))
rint "Original:", s

#ListETHE, TEXEAEsort 5%
s.sort() |

#BELER, SEREBNGHTF
print "Sorted:”, s
>>>
Original: [(Jack,80), (Jane,75), (Smith,82), (Cook,90), (Tom,79)]
Sorted: [(Cook,90), (Smith,82), (Jack,80), (Jane,75), (Tom,70)]
> 581> s[i]
False
>>> s[0]<= s[1]
AHEAFHIRE = 8 FF True




Pythonalf| BAY “KIV’ LEBIRHER

) FRMTALME_ cmp_ JSSEESREN , MBS I
) XiEsortlSERRELIRIR B RHE

class Student:
def __init_ (self, name, grade):
(self.name, self.grade)= (name, grade)
def __cmp__ (self, t):
if self.name< t.name: #WZtLt5EH]
return -1
elif self.name== t.name: #AZ&FE
return O
else: #WRLLLES
return 1
def __str__(self): #StudentfV5IEFHTRERT
return "(%s,%d)" % (self.name, self.grade)
#StudentVIERFHFHERT, RINLERSIERTMEE

__repr__= str

(UOWAD) PRI

FO

Original: [(Jack,80), (Jane,75), (Smith,82), (Cook,90), (Tom,70)]
Sorted: [(Cook,90), (Jack,80), (Jane,75), (Smith,82), (Tom,79)]
>>> s[0]< s[1]

1True



MSRENEIERY - HEFEOrderedList

y IHSREIESEBIOrderedListETRE X RIRIEUT :
OrderedList(): #lZ—A=8H F %

add(item): &b iFm—AHIETA, HFEFERRF, TARR
o3

remove(item): AH B R P AR —ANKIER, WAL EGE, AF R
G P

search(item): EA F AP ERHER, BORAE HLGH RA
isEmpty(): &= %

size(): L& FEIEMEINEK

index(item): R EXKFERAR T E, AN FE

pop(): BRIFLEAFEAFPRE—N, RFRES HE T
pop(pos): FIRFREH Fk P48 A B0 IERN, WAL E N G

14
5
&
=
CS
S
©)

5

Z
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BFZFEOrderedListSEI

) ETMEFENRE, TSNS , MERENGE , IUAF I
SIZER “A0V HbE:
B FPython® ¥ &, T@AHFERAGITRHANRRNER T EHK, TERNT
AR LT _ cmp_ ikt sIE XA

y  DABRERERIGAG , (17, 26, 31, 54, 77, 93)RYHERACUNE -
nead —>{17 T3—>{26 T3—{31 T—{s F—{z F—{z |

y FEHERBWERG AL , NodeEEXHHE] , OrderedListtBiGEH—1
headR{R1FhERFTRLAISIH

y YNWFHEHIAMS , isEmpty/size/removeiXesi% , SH=EIR
X , FRLARSCIRIRUnorderedList@—HEH,

¥, l . :
y search/addFiENFZER(ZN S Szegrde;:gtlstself) :

self.head = None

1
5
=
7S
—
=
©)

>
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BFEFEOrderedListEEI : searchAiE

y EFTFFRRsearchd , MEFEETHRHIIRIAAEE , WSIEEE
MitE  HIIERRE

y NWFBFFEERR  JLAFIBERT S8 FHETIRMFE . Hsearch
PEAFESRIRRE A
— B Y AT ENKIERK TR ROEIER, NHAEERE® LR R
A EEROFIER, TAALEAEFalse

» AIFAEIE TEISHkEEL45

current current current current
| I
1

14
5
&
=
CS
S
©)

5

Z

nead —»{17 ]

r—->|||

1
H
e
il
1‘
o
-
(I
\J
H
1
E
w
1
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BFE3EOrderedListEEI : searchFik

def search(self,item):
current = self.head

1 found = False

Tg stop = False

i while current != None and not found|and not stop:
) if current.getData() == item:

= found = True

< else:

if current.getData() > item:
stop = True

else:
current = current.getNext()

return found
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BFEZFEOrderedListSEI : addfiE

» HELbTFER | PR ANGERadd , ElBHaddGiEGSRIEMAR
SURELGRIESERNAE , I4HRENERIIBFIE

y ELONE(17, 26, 54, 77, B)WBRFEER , IMALIREIN31 , il

1]
y HAFERENBAIEEISNTRZE , MERLEESE “BUIk”

20
4
5
=]
A
CS
=
O

5

IRFESEI T R current , —BIREIRALL31KRIEHEIR |, previous

Eﬁﬂﬁtm%? previous curlent
head ——|LL- 26 |(p-=======-- > 54 | 77 | 1
Step 1
Step 2
(31 [ -+

AT AR FHERE = 8] B 2 IR /PR o6 temp

EEOEHER  BASE—EE31KAEHRINS4 |, 18315 EARS48981

P =95I1H |, FRLAZERremoveFiLZEL , SIAN— 1 previousBI5|H ,

_HII'



BFEFEorderedListEEI : addfFiE

def add(self,item):
current = self.head
previous = None
stop = False
while current != None and not stop:
RUENCE if current.getData() > item:
stop = True
else:
previous = current
current = current.getNext()

5
i
é:l:
14
5
&
=
CS
S
©)

5

temp = Node(item)

FEANTERSL if previous == None:
temp.setNext(self.head)
self.head = temp
NERT JOIELE

temp.setNext(current)
previous.setNext(temp)
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RIS

y WFHRSEFREMSIF , EERFHEMMLZERGERIIEERNE
[Btraversal

» WF—ITEEHRE AR

isEmpty()20(1), BEARE Z4 FHhead~< % HNone
size£0O(n), AR TwAEIEE, KA RLCHFFrT L0
& Wadd 7 & 20(1), BAINE ZHENE £ K

search/remove AR & /% 69add7 &, WR0(n), BAB RN LGRD,
B PRAF R P FRAF G R B AN/ 2

1
5
=
7S
—
=
©)

>

:

) HERTHLst , IRPythonIEMFIRMIRER | 188 EREEE
£ERE 9Py thon W EATFIRMIE X RS ETF EARTINGG , Fil
3T,
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FENE

) SSRGS Linear DSISEHRINLATMERIERYRFBLRIEFR

) HeStackiET 7 SRIREH L IFORYKIF
stack#y & K45 & 35push, pop, isEmpty

y  BABlQueueltls 7 ERIG el S5 i FIFORNIR —

queuefy & KiE1E @ FFenqueue, dequeue, isEmpty

1
5
=
7S
—
=
©)

>

y BERENNG ZEESprefix, REEinfixFlG8Epostfix=F
HTREMEAF R RIECGRMN, ITAREMELS R T A EE X KAl dE
ety ok

D /&\

y  “IRURSA” LB — A XISEH R EHTHSRER . FIA
BEHNZIENSIETT . AERIDEAIRBIRHZIHERNSE
K| queue ™ KA B R AT ML R 89T &
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FENE

y - WiwPAFIDequenJ LARIAY B &4 F1RAFIAYTIEE
deque®y £ £ 41k @ addFront, addRear, removeFront, removeRear,
isEmpty

» FIRListEEURIEEIS AN B RIEHEEE

) BERAISE |, AJLARISFIREISHEHNMVENTS R , MAFTEEEER
Fi&=s[e)

) HERSEIRRY , HEMITE , MRk Efhead BERTHIRINIE

S
E
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