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E5EXR (singly linked list)
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ENB%: head

#—AN4 5. head

= & P B head == NULL
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B5EXR (singly linked list)
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push(item): JitemFKEFERmARR, LiEE/L
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MEEIEXEStack: IRIEHD]

ﬁ% s= Stack() ] Stack object
§§ s.isEmpty() [ ] True
é% s.push(4) (4]
%i s.push('dog') (4, 'dog’ ] -
D s.peek () 4, "dog" ] ' dog’
§~ s.push(True) (4, 'dog',True’ .
= s.size() (4, "'dog’',True] 3 ::5
s.isEmpty() (4, 'dog',True’ False %
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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FPythonsCIRADT Stack

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

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

def push(self, item):
self.items.append(item)

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

def size(self):
return len(self.items)
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}}} ====== S=StaCk()

- N pr‘lﬁt(E.lSEmptY())
True s.push(4)

dog .

s.push('dog")

ialse \ orint(s.peek())
e ‘1§ssssssssssss$ss$ss s.push(True)
. print(s.size())
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;rue print(s.isEmpty())
. s.push(8.4)

print(s.pop())
print(s.pop())
print(s.size())
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class Stack:

y WBREAIEListiIB—i% (-
Hikindex=0) {EJStack
AIteIn, RfEtEa]LASCif

def

__init_ (self):

self.items = []

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

class Stack:

def

def

__init_ (self):

self.items = []

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

————————————————————————————————————————————————————————————————————————————————————————
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self.items.insert(9,item)

pop(self):
return self.items.pop(0@)

peek(self):
return self.items[@]

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

def

push(self, item):
self.items.append(item)

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

peek(self):

return self.items[len(self.items)-1]/

ADT#EOIREH S A et

4

size(self):
return len(self.items)
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 WHESESLERCTERIRL, SRSESRFENEMEE
 FEZH FUHUESX MES LEIRAINEE
REINLERBIESE, RINTFNLEES, BACRRLEINEES
XH, FALEBT (RPNF) , ABRERRE—AHHET (REE)
REHESHARE, SALESHELAERARE AN LES
XA KRB RIRA], ERH S ARA L]
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def parChecker(symbolString):
s = Stack()
balanced = True
index = @
while index < len(symbolString) and balanced:
symbol = symbolString[index]
if symbol == "(":
s.push(symbol)
else:
it s.isEmpty():
balanced = False
else:

s.pop()
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index = index + 1

it balanced and s.isEmpty():
return True

else:
return False

print(parChecker( " (((
print(parChecker( " (()
|

E K FHEMF R/ X = %/2023

YAN\™ \ |



SHZMESAYILED

» EERNAE, RNSMUBESHES, WpythonPFIRIANGIES
“I” , FHEABNEES “(}" AT ERNERES “()”

y XEARREIES B REAE—k{ER, AtMETEZENAALEER
y  FENXEE2PLHECRY
{{CLITL1)}YC)}

[[{{CC)) )}
10101 C){}

»  FEXEEEAITERY
(L) ] (CC)1))
[ { () ]

BT S s ‘

( uoyifg

T KF i HEAF R/ X = 4/2023



Eﬁ}ﬁ%ﬂﬁﬂ%iﬁ: 1%55 def parChecker(symbolString):

s = Stack()
balanced = True

; EE-EEQ:L Egﬂﬂﬁ imflex = 5

while index < len(symbolString) and balanced:

i@ At 2| & FF EIESTHIRAR symbol = symbolString[index]
gt . B . A if symbol in "([{":
*’4:] A B Z AP A T RHMEE ZAIBT AR £355 s s.push(symbol)
/
= 5 lse:

§ RERLEETE TR ML / i isEmpty():
Ry def parChecker(symbolString): /' é 1 d —.F 1
'ii s = Stack() Y, alanced = False
J balanced = True / else:
S index = © V4 'Fop = s.pop()
E; while index < len(symbolString) and balanch ; if not matches(top,symbol):
Q) symbol = svmbolStrlngflndex'I / / balanced = False
S | if symbol == "(": Y / index = index + 1
N~ s. push(symbol) / if balanced and s.isEmpty():

else: / return True

if s.isEmpty(): s else:
. ?alanced = False Vi return False
[ e se; = }/,
2 def matches(open,close):
index = index + 1 opens = "([{"
closers = ")]}"
if balanced and s.isEmpty(): opens.index(open) == closers.index(close)
return True
else:
EHKE e s o 1S print(parChecker("{{([1[1)}()}"))
print(parChecker( ' [{()]"))
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BB MERREE KT

233//12=116 rem=1

A A
116/2=58 rem=0 » '

\ _g

58//2=29 rem=0 %

\ E

29//12=14 rem=1 [

A F

14//2=7 rem=0 £

\ o

7/2=3 rem=1
"
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A
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— from pythonds.basic.stack import Stack
def divideBy2(decNumber):
remstack = Stack
IREN
while decNumbg J -

rem = cNumber % 2
[ remstack.push(rem) ]

decNumber = decNumber ég 2

binString =
while not remstack.isEmpty():
[ binString = binString + str(fkmstack.pnp())
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return binString

print(divideBy2(42))
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y TiHBFERATHEINGE, BEZULT BAREKIESHE, RFTFER
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VRIS /NS BRYEEIRE) \iEH 017 S
(233),,% T (351),#=(E9),, —
(351),=3X82+5X81+1X8°
(E9),=14 X 161+9 X 16°

S oL = DS AN 1) N v i
—#FAE BT R FKFO. 1
+#% A 10T F % F0e. 1. 2, 3. 4. 5. 6. 7. 8. 9
A4 T A8/ F 4 F0. 1. 2. 3. 4, 5., 6, 7
s<i#tF a6 F M £0, 1. 2, 3. 4, 5. 6. 7. 8, 9. A, B, C. D, E. F
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from pythonds.basic.stack import Stack

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

remstack = Stack()

while decNumber > 0:
rem = decNumber % base [
remstack.push(rem)
decNumber = decNumber // base

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

WA

return newString

print(baseConverter(25,2))
print(baseConverter(25,16))|
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XMEIERT (operator) 71 FiR{EEl (operand) H[ERIFRTE, #RA “H
B /AL
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, R EB*CARHEEMMA?
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83 K £ B A AROR T

o XFEA+B*CHL X H 5 X ZAMm _EB5CHy T A
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y BAMIEEZIB T XMERSRZE, (BiFENLIERIFEEEIRHNERBENT
SlnR, XEFELEZLIBS SRS

» BINERESRIEN: EFRENREININFARDERN LIRS

A+B*C+D, K %k 74 ((A+(B*C))+D)

 AERBRENPIMEFRMETRHEN—T?
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BUSS, FREFIRLERIAIL

S Bl RIATUA +B, SIR(EFBRIRE, A “+AB” , SNESIR(EGE

} b 1 14 n
S BRE, TH “AB+

D BAmSE T RANNSBINERERTL: "BIR” Ml "BR" JRiE
| ARAE R AR T HRAE R A E R R X

S

o XA +B*CIFE HRISRRY “+A*BC” |, [F&RRY "ABC*+" , 37 HHNES
, FRIEUNT TRl

Infix Expression | Prefix Expression | Postfix Expression

A+ B + A B A B +

A+ B *C + A * B C ABC?*+
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T RFHHEIF

THEEZHIGIF

WRT, &RAXSH IR TAHRE LR RO FRY X

MERERERARL “(A+B)*C” , REBHROMN, HERAXE
“+ABC" , TORERIALE "AB+C*"

HMFNFRERET, EREREANBLANES, ERRHNEERENFRE

RHREANR, FRIEFNAFRERETEENAE, A1BARSE

N~

—
=
Infix Expression Prefix Expression Postfix Expression <

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+D +++ABCD AB+C+ D+

1%/ %) = /2023
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 BRTALERANNF IR T NAPRRBEAZRHEEA, BL—E
SENTRZERIFRMIEEERNTEL

AT ABEENERE, BN "£ES" RHBREANF, EiIFA+B*C
. MRERREFESHI: (A+(B*C)), BARKTITEIARF —
 HAJESRE—XES, SEE T —HERIRMESTIHR(EE

» BFFREN(B*ONGHES, WRICHET BIGESHME, &, B

MEERES, SEIBC*, M IEIFEFRIENEIRABEAN
#— Y HERSWREFBHANREOLHFTRERL, FMELES, B2ENRZK KR
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FREERIETV IR AR /A

W o BEN. NRRIERESSNICESHOESNZ, ARNERE0E
1 ES, tEEnTHERE —

A ( A + | B * C ) )

= >/

%

y FRLAR, TieTRENSEL, EEEMRSNERS, RETE2RmIT TR
KPR EEXGERAHLIETH X
R H RSB T REANENLEIET (ATR) [E5E5#ET (BR) &, BRZ, &
W BT R 69365 (A+B)*C-(D-E)*(F+@G)

( uoyifg

(((A+B)"C)-((D-E)"(F+G))
—_ T

Prefix Postfix

a T~

-*+ABC**"-DE +F @G AB+C*"DE-FG+*
E K FHEMF R/ X = %/2023 < 3




RIS, [REREERERIET,

TSR, WAERAEE, SREIN— MEEGEMRES, RSN
| —ANESIEESE IRIERY |, ANRHT, BNLNSHhEEAR

N

E%EEFF%. MWedanlE, SREHRMRIFAN—MRET, Mg

3§ — /N EESH “RER | AT, BEIEEZERPRERIEL —=

§

3 A+B*C+D ++ A *BCD ABC®*+D+ i
(A +B) * (C+ D) *+ AB+CD AB+ CD + * ’"
A*B+C*D + * AB*CD AB*CD* +
A+B+C+D +++ABCD AB+C+ D+
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EANPRREERREE

y BRHIIREREFREINA+B*C, HNYMNAMRFEREINEABC +
FAERKABCHIIR A XA KT,

BEFGEIRNGF, ABEEARAXNPRET, BT LZIL+5T, PIABREAX X PHME
FOBIRFE5EH R

) ERBFENERARRANLIRTIER, HFREGIHREAEREEL

. FREATERS:

-

FIRTMAIB MR ZE, FERICEEFAFRTER, M

LeEFROIRERT, BHTFMARRIRN, AEasEERERFRL.
EA+B*CP, +RAARALBIA, ERAEZEBI/N*EBIK, FTRCE2F*ARBRLE, TRELA

o

 XHRFE, (EEHKI)ERARRAFENRLIEIEER
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BES(A+B)*C, HEMEEMRRAB+C, X—iR, +MBHILER,
EEREHIESES AR, BFESZIMY
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FRELERIAERES, Efnic T, RELIMAEMESHLERIEAR T, —BRm:
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1 RESHNSRREN, HR6

) BES-EREMENSMEES ATBTCrD ABCTiDs

'g 5 (A+B) *(C+D) AB+CD+*

N, EESERNEREGRFRGNE ATBtTCTP ABFCD T4
BIER, AR IR A+B+C+D  AB+C+D+

( uoyifg

“ (" IRSHEREIFEEFRRS, BEILIE ) ¢
") T e, SXRAY (7 ZEERESERRIZE 1
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tapk, BMEFRRIGERE/+-(), MRFHRANERFEIRRAFA. B, C
F.

N

N

N
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ERANPREREEE: filE

» BlEEStkopstack BFEFRER, ERATREFEREREN
» Bsplitizix, SPEFENIEIR/DEE (token) RIFIE
y MNEFIRFEPREFRAI RiFTIR
IR EBE R ANRER, WEEIMBBERREKXTNEZGKE
R RBER—NEET “(”, MENopstackRA p

mRHEAR—ALET “)” , MR EBRHopstackZTAMEMS, mAZMBIIERKXE,
B LS

o F H#E R —/NBEH “*/+-7 , NEANopstackBRM. 1EAEANZH, ZRLSERME
EFOREE, ERMEYSHTREFTE, AEZRIABRERMBESEFS, WAZB/ETERLE
, BRRMYBEEFHELEKTE
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BRNPEIERREX:
 hERAR SRR BRI

, iR SIRFKRE
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Hjoin3 A5 Rk

iTE

, JEopstackixRRIFFERIRIE(EFEKXIPL

SRRV FrIR, HiEER.




EAPREREEE: Xl

FhE%

push

AR o ‘

( uoyifg

opstack

450

MERIGE
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[From pythonds.basic.stack import Stack

1‘%55 def infixToPostfix(infixexpr):
/prec = {} I % - .
IR SR

prec["*"]
prec["/"] =
prec["+"]
prec[”-"]

\prec["("] =1 J

ek er ek g S ke [ L

tokenList = infixexpr.split(

NSNS VA RV
\

=

for token in tokenlList: N
T%1/E*& if token in "ABCDEFGHIJKLMNOPQRSTUVWXYZ" or token in "©123456789":
X postfixList.append(token)
elif token == "(':
opStack.push(token)
elif token == ")":
topToken = opStack.pop()
while topToken != "(":
postfixList.append(topToken)
topToken = opStack.pop()

;
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else:
while (not opStack.isEmpty()) and \
(prec[opStack.peek()] >= prec[token]):
postfixList.append(opStack.pop())
opStack.push(token) //

]:=1"Ekk while not opStack.isEmpty():
jb??k*“’i%}i#m*“’[‘?g/ja postfixList.append(opStack.pop()) A ‘* ey /%
’ N return " "-jOin(pOSt'Fi)(LiSt) nbﬁﬁ%%l_it*‘ga
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REFTEIK(E

» VEFREIERIEER, BHlRiTiE "BRFBEIUKE" (=2

» IRFRESRASIR A RRIRAARR, TEXI]

e aIa VM EI 51

AR IER, ET

BERERERMEE, S EREN, ERBIRERNG, BEE

FRRMRMESRITEIRRNTTE

ViARRBREITE: BEFARERTHCRAEGRAANRMER




[R&ERIEIK(E
i 456*% +" , BAEIIEEM. SEMRES, (BERHETHXAHMRE
HEEMitAite, BEMERREEINTS A SerE

ahilim, MEIEHR(FA6, PALAEAEHIGAMAITE, HREEFAE, SE

IS SRR MEESS. 6lisRE, HIVEEAMRES, it
B1S5I%E30 =
FRizdk: ABHNRLEREH, BEREVRERER, IATT-/RESL!

 ATHERENITE, FERIEXAHIALER30ENEIR
» SFFREMERERLIESEE, P AREBET1MEEN, RERENIE

N
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RESFRAIVKIE: =£f)

Left to Right Evaluation ——>»

4 5 6 . -

pUSh push pop tWICE

push and do math
pop twice
and do math

ll456*+ll
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BRERFEIVKE: =

y gliE=toperandStack B FEFIREEL
y BEREFEANHsplithiZEHr/AEiE (stoken) BYFIE

y  MEZIGEERIRNIZER
do R ¥ 5 R — AN B, BEiEAHBAEHint, A AoperandStackiX IR

W REFFAR—ANAREF (F/+-) , RFBRME, ARTBH2MNRMER, LBRBORERAE
%, ERHNRERERK, THEREZHEARR

HiRFIRAMEERE, FRiXAIEREREIR
s hteTRRYE, 1R[Ol.
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def

postfixEval(postfixExpr):
operandStack = Stack()
tokenList = postfixExpr.split()

for token in tokenlList:
R EEY if token in "©123456789":

\_

operandStack.push(int(token))

else:
operand2 = operandStack.pop()
operandl = operandStack.pop()
result = doMath(token,operandl,operan
operandStack.push(result)

d2)

/

def

return operandStack.pop()

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

\
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FAZIQueue: TAEPATI?

NG 2—MBERXFERNEIRES, HiSHIR, FEURIRARINESEZEE—IRF (
B "RBrear” ix) , MINEFEIEINZBIRERERES—iK (BEHRA
“Bfront” ix)

YRBFEALNKRT], BLEABAERNLE, MENGRIBEAGSEER, CEHEARNE,

y FIAREURIRG MEEURERESF, MEFSHBERKHEURIRNZA T
o XFURFRZHRIENFR/ (FIFO:First-in first-out) Sk, k&Y “

GBS lRSEfirst-come first-served”

» PAFIRIGIF IR B EEiErA S mEE: HEPA

» BAFHRBE— P AOH—1 100, ARFEIBINEEIEAAR, BARITFMR
[ FRERTIR

N

MBS s ‘

( uoyifg

=
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FAZIQueue: TAEPATI?

 ETRIEZRERSATIRGIF

» “FIEDRASY” : H—aFTENERSAHEFRMERSEN, BFFTELEELTT
ED%?E?&EIQJEF" HI8GZ, FRLABESIEEFIENN, BRRIFIENERFE
HERXBASY, LAFIFORYAZINFEHRALIE, —

 "HIERAE" ¢ BMERFRURABSANMNIIERNRFEREINETHHEIEHRTT
HE, HFCPURLHESLTFIEEETRIHEIZEE, S HIENZICPURITE
MzZUOREITESRE—EE, SHEREFERENER, miEARERERN
BHRE T "KEHFXRS" Rk "SRESFIR" AMERS.

 "ERER” . ARERBEEEHASLETERSL, FEBIMPIIER
HEAX, 15 ﬁ*E?T:H?I%ﬁE%"‘LﬁEﬁHFF. PAZU RIS 55 L T 5= MU GRIIE S
a—fﬁﬂﬁﬁ‘)\*ﬂamﬁ’\ﬁ—’ﬂﬁo

T KRFHHENSF 2/ 3] =%/2023
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5 £0E584Queue

y FHEREL

ZXBQueue2— 1B IRFRIE

RS,

REIRNBLRIE] “Rrear”

iw, MBI “Bfront” ixfElR, Queue EHBFIFORIEER

HHEREL:

N

ERBQueue I MEEENX :

Queue(): GIR—ANZNFIN %, EE{EHQueuest F ;

enqueue(item): F#KIFERitemFwB| AL, TRE4E;
dequeue(): AN A BRKIER, BEAAHNERKFLER, AFIHBEE;
isEmpty(): MRXRAEFZID], REEHH RIE;

size():

18 E] A 3| o B IER A9 EK o
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s EE35$80Queue

%&
EE g=Queue() [] Queue object
*\g g.isEmpty() [] True
S
o g.enqueue(4) [4]
% —
@ g.enqueue('dog"') [ 'dog',4]
§ g.enqueue(True) [True, "dog"',4]
S p—
~ q.size() [True, 'dog',4] 3 z
g.isEmpty() [True, 'dog"',4] False %
g.enqueue(8.4) [8.4,True, 'dog',4]
g.dequeue() [8.4,True, 'dog' ] 4
g.dequeue() [8.4,True] "dog’
g.size() [8.4,True] 2

AT K F A Hpug e/



PythonZEIRADT Queue

class Queue: y FKFAPython ListSREF#Queuehy
def _ init_ (self): ZUEIR

self.items = [] ] N "
» FEListAEIR(EAPAT Bl
def isEmpty(self):

return self.items == [] ) LIStEﬂ*ﬁﬁ{’E,ﬂpAﬁ“Eﬁﬁ‘E
18] i R AL % 2] AR

def enqueue(self, item):
self.items.insert(0,item) > enqueueog LEF430(n)

def dequeue(self):
return self.items.pop() / gji:l;:ﬁlfigggfrf;ﬁzg_;

;
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def size(self):
return len(self.items)
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ERE: RIERE (LX)

»  “ihEtERE” NABRY, ERFRIE, FEENEE, FEFIEMNN
ZEVELS,

WMREEE, NAEIEEAL, #pks “MCR" RILIZXITE
HEXFHEREARRARKRT DA, BHBRE, HEXFIOARZAF, LA—BL, #
H1~7, RATHABFIOF, BRVZXLACTEHTMEE, REETR, RETFD

;
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""" &?ﬁ'f&g}#&f&’ 4‘2%[5&‘@‘&
EI:’%Z"E)? After 5 passes,
e 4 216 3 o Brad is eliminated pass to next person

15
31‘371(,‘5' HESIEF 5,

until predefined counting constant and so on
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Mt oEEE: Sk

W EUARTHALEAENEE, SIMNRNASIE, URELERM i

% num, BiXRERERTIAR

| EREERAMIRGHFTESIRENAS, EREELSHARIMNE

o HEBIRAR, BETFARSE L SRIATEIAE ==

S

S ERGERTS, QAEESIEIOALI, BISHMEAN, SELEN—

R, EHLTRENSHATE P
. ERTUMRE, 1BSAERIAEE, REAK 3 = 4
. RS, EEIPASIREIS1A ( o— ﬁ)
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Mt 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 1 in range(num):
simqueue.enqueue(simqueue.dequeue())

;
-
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simqueue.dequeue()

return simqueue.dequeue()

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

T —
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IREE: FTENMESS

» SAHE—GTTENN, KREX “&2ERS" BIPATISRESRMITHTENMESS, &
XHLEF, — 1 BENE&EMRE, SWITENELRENTESBESK? EEE
PIESNEFFHNERN, RRESFNSPDBRPLIZSIRIERZ DFTENES?

 —PMREPVEFEENTF: —IEEE, FESHN—NMEA, X9B108 =
FHER, X—I\Wh, SASLKR2RERRIFTIED, 8iX1~205a, FTERH
HIERERE: IEREIVITENRYIE, 85311058, PAIESEIRIVFTENRYIE, FTED
REY, (BEETEAZHHSR

» @R BRILEFTENNAEIN, it KRBASFAANRIR TRERSH]
El:lul%?

» BNZA—REFREUXTITENMES S, ARNEREITEREITHR
. PASZIFRIFTEDHUREVIR ERVRTR.
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A{ART IR R

 BFeXEREH{THSR, RERAXHNRNIE
WFAR L BRI EARFRGFERA, Fi, TPNES, HFAE, KRRDFEX
@y

y XIS FTENMESS. FTEDRASI. FTEDHN
ITEAE S Bt RBTE. TP R

FTERRT| 6 B : EAFIFOM R 3T ep4E 4 A7)
WM EE: HHRE., REIE

;
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AMAIRT (R RGHTTIRIR?
— 20 tasks v 1 hour > 1 minute __ 1 task

; ii*i: EEE*IHE;E;IED{E% 1 hour 60 minutes 60 seconds 180 seconds
RREBRBEER: EHAFIRESAINFERIN20MEL, X/, HMERFI180F A1
AR & p IR R, BEHEFF1/180.

FRATEP N3 : FEPR1~20W, ALAXKALI~20RNZ AIHEAR .

y 1IFE: SChEFTED
LATeG 4T EpAE Ak EAITER A/ AL
TP LR B AR IATIR T A6, DWOR T LE, TURAET AL

y  {RIRIE)
G—0 R ARSR : AR DELH YRR, &2 LR
Bl P34 E—ARRE{EE, SFERITFESFERITIPH N IREILE K

X
&

INNS-- 4
THIHSZ

NHBTEF
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FTEMESSIRIRA: 1RILRTE
y  BUFRFTENPAFINISR
y  BIEIRBRRP AR AT A
R EAEL/180F £ 3THHES, R AL 4, WLFES A, AT,

e RATFMZR, ITEPARF|PLERITHAES, W:

o« WITERRAZ| IR BEITENE S, K4 EIAL
o FFITENAE 5509 A AR A B BX 5 Y Ry BT 8] X b, 1% Bl S A5 AT
I e N s o o O = Al
o MIBITENES R TR, = F BERy7T EN AL 8]
e RATEF AL, #ESEAT1IA 8937 Ep

o RATEPAML P 694 F-3TPP Tk, ATHPMFENZ FRS
y BEIBR, FRATEIEEFSHE

;
-
£
13
S
B
%
S
>
Q
N
N\~

T KF i HEAF R/ X = 4/2023



FTED(ESSIEIRE: Python{{i51

From pythonds.basic.queue import Queue

import random

class Printer:
def _init_ (self, ppm):
self.pagerate = ppm
self.currentTask = None

FIEDFESS
DO - ) g 55

it self.currentTask != None:
self.timeRemaining = self.timeRemaining - 1
it self.timeRemaining <= @:
self.currentTask = None

def busy(self) :m

it self.currentTask != None:
return True

else:
return False

def startNext(self, newtask)am

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

—

class Task: E&Em\@%&

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

def getStamp(self): TTEDﬁ%'&

return self.timestamp
def getPages(self): &+ N
return self.pages T.l"f\_J'Hj-IEj

def waitTime(self, currenttime):
return currenttime - self.timestamp

;
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FTED(ESSIEIRE: Python{{f52

def simulation(numSeconds, pagesPerMinute):

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

//¥or currentSecond in range(numSeconds): \\\ - \2:\$
\ >
it newPrintTask(): H—'I-IEjU""Jﬁ
task = Task(currentSecond)
printQueue.enqueue(task) )
N —
if (not labprinter.busy()) and \ o @ ® 1tﬁ£_’l]:ﬁ’fj-
(not printQueue.isEmpty()):
nexttask = printQueue.dequeue()
waitingtimes.append( \
nexttask.waitTime(currentSecond))
labprinter.startNext(nexttask)

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

\\» labprinter.tick() /

averageWait=sum(waitingtimes)/len(waitingtimes)
print("Average Wait %6.2f secs %3d tasks remaining."\
%(averageWait,printQueue.size()))

T KF i HEAFE R/ X = 4/2023
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FIENMESIARR : BT
» $ZERSPPM., TMBIRSEE, BILUEIT10R, SRUMNE
y SEPEENES.IY, RKPFIIFF164F), REANFIIFE268
) ﬁ3;ﬂﬁ;u, Eﬁ"ﬁﬂk;ﬁﬂ&ﬁ;}ﬂ] >>> for i in range(10):

simulation(3600,5)

T KF i HEAF R/ X = 4/2023

Average
Average
Average
Average
Average
Average
Average
Average
Average
Average

Wait
Wait
Wait
Wait
Wait
Wait
Wait
Wait
Wait
Wait

67.
26.
46.
115.
53.
121.
164.
136.
122.
81.

515
515
00
515
515
515
515
00
00
515

SEeCs
Secs
secs
sSecs
SECs
SEeCs
Secs
secs
secs
SECs

ONORFRPOOEONMOO®

tasks
tasks
tasks
tasks
tasks
tasks
tasks
tasks
tasks
tasks

remaining.
remaining.
remaining.
remaining.
remaining.
remaining.
remaining.
remaining.
remaining.
remaining.
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FIEMESSIARR: =132

 IRAFIELEEZI10PPM, TMEIANSE, RILEIT10R, SRUE

 SRPIEGHE12E, RKPEEIFGISY, RENERFER, B

}R3ZHIRIEFRIZEPFTED T
» MH, FREIEIEFIENY
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>>> for i in range(10):

simulation(3600,10)
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

OO OO0 OO0 O®0®

tasks
tasks
tasks
tasks
tasks
tasks
tasks
tasks
tasks
tasks

remaining.
remaining.
remaining.
remaining.
remaining.
remaining.
remaining.
remaining.
remaining.
remaining.
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FIENESSIA)RR: iFie

 ATIFTENNFTENMENIZBE#HITRER, HiIE T —MEUERFRIEGTE—E
=R T RIFTEN IR B AESS 5 RITE)

 BERMEREIMEESRES, EIBARE, IRBIRASFEESE
g@ﬂmﬁﬁﬁﬁﬁﬁﬁiﬁMﬁ.WZ.%@%@EHmuE.EEHm =
LIEO

 IRURABININENHE, EABFNERENERT (BEHEESEAYSE
g%%%ﬁﬁ%).EHH*EM&E.&E%WEW.*%M%MEG&
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FIEMESSIRR: 19iE
 STEMESIEIEFERILMLEARIRE, RilTEEEAEN

FAEREMETLELHE?
WwRERAXR, FEAREEZAL LR, BB KEFHEN, 2&E 247
e F & FPython®AZ, BRARAKXKRY, WU RAERY T, 2ELAHK?

) BHEIEERIRY, FKEFHAZRAERMEEE, LIRIAESLHEHTIEENNS
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WimPAFIDeque: ftA=EDeque?

) iiﬁﬁ‘iFA?JDequezE—WﬁlAF' HIZESR, IRPASUTEML, ERimaLIFHME "8
" "RB" im, {Hdequeri¥y; nIﬁEE_JUMFAEUI])\ eI EAMBARIIN ; &4

PELAR AT LA PR Im SRR .
FAEL LW, RRAIERT RARIIGES .

» (BNIRPATIH AR B RERILIFOHEFIFOFE, WRANIRPATIEIE sk
PAZY, BER(EAEBITHIRR(EI—E

BT S s ‘
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sEEIEBIDeque

 HSREERBEIDequeR—MRIXFREIRS, SR LAMMIRIIA &
B

dequeiE X AYRIEUNT :

Deque(): &JZ—/NZE WG]

addFront(item): ¥ itemim AN &

addRear(item): Hitemie AR

removeFront(): AN BB KER, BREEAHBRGKIER
removeRear(): AMAEMSREER, BEEHBROKER
isEmpty(): & EdequeRFH %

size(): AEdeque} &2 B A K

BT S s ‘

( uoyifg
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HsEEIEBIDeque

"
%§ d=Deque() [] Deque object
ég d.isEmpty() [] True
S
() d.addRear (4 4
:? d.addRear('dog') [ 'dog',4,]
E? d.addFront('cat"') ['dog',4, 'cat']
S p—
~ d.addFront(True) ['dog',4, 'cat',True] ::5
d.size() ["'dog',4, 'cat',True] 4 b
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
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PythonZEIRADT Deque

y FFAPython List{R{ZEUEIR

» ListBimfE/adequeRiE

» ListKimfE/AdequeiE

y addFront/removeFront O(1)

y addRear/removeRear O(n)

T KF i HEAF R/ X = 4/2023

class Deque:

def

def

def

def

def

def

def

__init_ (self):

self.items = []

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

addFront(self, item):
self.items.append(item)

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

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

removeRear(self):
return self.items.pop(Q)

size(self):
return len(self.items)
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“[E13ZiR)" FRIEIEH RIEEB—FRY

18, Ulradar, madam, toots

“ LG RAKEHL
ARRATIREBRR “EIXT"

>

AYFIEIR)RR

%W E 25 2 6938 N IKEm Adeque
FRAZPAESRFHACELTHRE, A
#|deque ¥ #| FONRANFH
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 while chardeque.size() > 1 and stillEqual:

[From pythonds.basic.deque import Deque

def palchecker(aString):
chardeque = Deque()

for ch in aString:
chardeque.addRear(ch)

stillEqual = True

first = chardeque.removeFront()
last = chardeque.removeRear()
it first != last:

stillEqual = False

return stillEqual

print(palchecker("lsdkjfskf™))
print(palchecker("radar™))
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FIEList: (TARFIR?

) ERTEEPHEEIETIER, FIKMAPython ListRC 7 2L

2R

N

=

FIFRListE—MRBEEANMIESREGE, BRI ESHRERO. BHAE

FMBNGmIEIESEEM 7 ListdiERE, AlIEERERRBCKLINR.

y FIRE—EUREIIZIRAYABEEMREIRE, 153180, XTHEEERA
ZFFuUnordered list” , HARZIRINRIZIRENRASRES, WHE114.

%24\ ...... . Eailﬁ_/l\%o
ATRERL, BEXFTARALE LRKER

=M ERDHAES “54, 26, 93, 17, 77f131" , WIR|

=3, TA=[54, 26, 93, 17, 77, 31]
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MREEREL: TTFRList

) TEFRListEREE—1HIRS, HPS/ SRRSHENE CEiERE—ME

v EFEEListiR(ENT:
List(): al— A5k

add(item): Fm—AKFERBF|I LT, BRiXitemBRAEFRAET I AT
remove(item): M| &k P &kitem, P EREK, itemRERFAT AT
search(item): A& ¥ & Kitem, BEAH REXAE

isEmpty(): BEF| AR FHZ

size(): E@FEOST %V KIEMR

append(item): FAr—ANRKEAB R KL, BiRitemRAERBET I AT
index(item): R EHKERELRPHEE

insert(pos, item): ¥ HKIEFAEANZ (= Epos, BRitemRAETAEEF AT, ARRAN KL RS ZAKER
, feikitem %45 & pos

pop(): AFIZ REBGREER, BIXRINEZEZY FHINHKIER
pop(pos): #4413 E NpostiHIER, BIXRF| % A ELLEpos

;
-
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RAERLIMIEFR

N

AT EMT RSN, JLE|

HIRTIRIIESIIRERFRITE

N

HIEERIIB X,
BIRAYRIEHEYIAE, (BiXME

S ERIRT

, HAERREURLUR R F S SR F (558

N

MA LAGRISE RIS B

%*¢#ﬁ5*4&%%%%iiﬁ%$*,*¢%&ﬁ,*¢£R%

17

31
26

NTE, MEREFHMEHZERN, (BIRELL:

Head

L/m

54

i
93

T KF i HEAF R/ X = 4/2023

7
31 (End)

i

FEINZ AL HEETaE,

BEaRERKET

26

Z



HEFRSCIN: P =Node

— class Node:

 HRTMNRESTRERTRNode, 8/ HR def __init_ (self,initdata):
ELBE@S2/MER: HIBRES, URIERT self.data = initdata

— MRS HER
EEnext YNone® I EX R XA T AT LT, INE
T2,

self.next = None

def getData(self):
return self.data

93

def getNext(self):
return self.next

;
-
£
13
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B
%
3
>
Q
N
N\~

temp "_"'“ def setData(self,newdata):

self.data = newdata
>>> temp= Node(93)

>>> temp.getData() def setNext(self,newnext):

23 self.next = newnext
>>> |

T KF i HEAF R/ X = 4/2023
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$53RSCIN: ERFEFEUnorderedList

y AT KRBSEDT A giE class UnorderedList:
SURERREM T TR

FIFhRE, #ERNE—1THE
BF—1"TPREER, WREIHREE

NEPNRET S, MmN E— >>> mylist= UnorderedList()
A ST E SRR T E >>> print mylist.head '
None

» LI EFEREABRBHEE—I TR

Egglla‘gﬂul )

Rz —AAtthead, AN FE—ATEH IS @ I
T _

= % %head # None

def init  (self):
self.head = None

N

BT S s ‘

( uoyifg
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$53RSCIN: ERFEFEUnorderedList

FESEIRIRAIIA, TEFEERMIheadlfRiEmMEEPE—I DR
FTREENR, LFHEmylistA FH R 2HIEA

HE &4 8head P 25 AN ENodehdd 3| Al
FIBr 2 & BisEmpty VRE S LA

e return self.head == None

mylist

;
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>
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N
N\~
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$53RSCIN: ERFEFEUnorderedList

» &R, SERIMISEMRATEFERPRIMEREL, EaddGix.

» AFEFRASBIREZIRINZBNIERE, FRLAFEREIELANAZIRRA
(Hafus, RS RE, MANARSZIMARNUEL,

) HHEREIRIIEE, Si5aEEs FHFEMIER, BYFSMELhead =
FHa, BEnextiBEENMNAGEE. R INFSIERERENGEEEL
, BAMEEIEMIE,

( uoyifd) RIS iR ‘

WA
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( uoyifg

$53RSCIN: ERFEFEUnorderedList

y  addFiEk

. EIRGENKIEER, AR TE mvi%sz-ajjg;g
312 ZAMMAMKIER, FHARAEEPRE AR Y 150-C
o : - N mylist.add(93)
AR LRGSR P S R mylist.add(26)
______ ,5:___-uu---—myllst.add(54) :
- // //
// //

T KF i HEAF R/ X = 4/2023

mylist.add(31)--_
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hEFSCIR . add7FsiESCIR
y HHERIRFREXREE!

;
?é
£
13
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B
%
3
>
Q
N
N\~

head

HIRHVR T

T KFIHHEIF R/ X = %/2023 temp

def add(self,item):

temp = Node(item)
m) temp.setNext(self.head)
m) self.head = temp

17 [ {77 [ {31 [+ ]I

---------
S
,,,,,,

w03 {17 [ [ [ I
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S5 SCI: size, search
y size: MiERLheadFHimERIIFRERINAZEEZRMETHNBT =N,

def size(self):
current = self.head

current current current current current current current count = @
i i i i i i

traversal -

| ! : : | ! while current != None:

l : : : : | @* count = count + 1

i i i ] i i

Y Y Y Y v Y current = current.getNext()
head 54 2% 93 17 77 [ {31 | =l

return count

» search: BENiERLhead HIHIEREIRE, FIIFIEIZBIT SRIEHEIR
EREEXKANXA, WRBREEPEIE], NikEDFalse

det search(self,item):

:
-
o
%
g
§
1PN
D
S
Q
S

traversal current = self.head
-ELI.I'II'IEI."I.L CLLI'.[I"EI:'I.L CLI.I':E'EIJ.t current -Found _ False
while current != None and not found:
. @‘ if current.getData() == item:
P B found = True
head — 54 26 93 17 77 31 I clse:
\“-ﬂ’; current = current.getNext()

E K FHEMF R/ X = %/2023
return found



HEFSCI: remove(item)fFiL

» remove(item), BEEXEH R LETitem, X MIiERsearch—#£, (BT

RN PR, EESRIRYEIS
current#s & &9 8 % AT I AL A 2R 69 T &

M E 2 iT— AT Sfnext# @current® F—AAF &
Pk #& A £ search current®y R, L &% 4777 —/~(previous) & &3] Al

ireuiﬂus

Step iLrent

0 head ‘ ) 26 93 17 77 31 I

;
-
£
13
S
B
%
3
>
Q
N
N\~

PIEUiDuS current

1 head 54 | 26 | 93 17 77 31 ||-

previous current

2 head —{ 54 26 | 03 | 17 77 31 I

previnus current

L) YA Y3 W, . ~ — " 4 1
AT K F AL/ ) A /2023 3 head =2 = 95 | 17 | L) = [




HEFSCI: remove(item)fFiL

;
-
£
13
S
B
%
3
>
Q
N
N\~

y EFlitemZg, currentig@itemy =, previousiERBI— 1M1=, FHiRi

1THER, FEXSRIRER:

currentZ BN TP R XFALETESPEGT R,

previous ——lr||l

currerntc

b KF T E IS s X =B/ LULS

93 |-

previous

17 |-

current

__*k“|

l-||l

\
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HEZRSCHN: remove(item){XES

def remove(self,item):

;
-
£
13
S
B
%
3
>
Q
N
N\~

current = self.head
previous = None
found = False
while not found:
it current.getData() == item:
found = True
else:

previous = current
current = current.getNext()

-

it previous == None:
self.head = current.getNext()
else:

previous.setNext(current.getNext())

T KF i HEAF R/ X = 4/2023
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WS EEXR . BHE3EOrderedList
" y BFERE—MEUEINKIEEERIELER (NBEXKD)) FRREETIFRPAIAL

:
-
A
g
IS
§
1PN
D
S
Q
S
o

B, i " R

EIGESEIT T RAYSK

B FPython® T H Bk, HAKIELATRE L% Fikdef 1t (self, y), &8
Truefl A tby “.Jv” , HEEAT, miREFalseAtby “K” , HLEE

AT B R X RART AME <y Z IR, RERRXFTRXTHHRA &__1t__

y fHll==: Student
5, O

) IRBRPKGHE
1 % 51 1%

y FABEsort

T KF i HEAF R/ X = 4/2023

class Student:
def __init__(self, name, grade):
self.name, self.grade = name, grade

# NEsortRHRSIAH < LERFTREMBIG
1t (self, other):
# HisRtbothergsn, HEEMRIE

self.grade > other.grade

# StudentW S EFFERT
def __str__ (self):
return "(%s,%d)" % (self.name, self.grade)

# StudentfNIEAFHRRE, HINLERZERRER
__repr = str

Z



Pythonal#/ RRY “KiJv’ ELEAHER

# MPE—Python Listd®

y EAiI9E—/PythonFllz& s = list()

§§
7* # FhNStudentXF&KFListHH
'4?] y  {EFIZRANIAStudentIYSR s.z-::ppend(Student:t("Jack", 80))
5 . . s.append(Student("Jane", 75))
3%‘; y BEIERERYENsorth i s.append(Student("Smith", 82))
X s.append(Student("Cook", 90)) ——
+ \ d(St d t("T ", 70))
S EiEeiSStudentiIREIA N # iﬂ‘Lis(t)ﬁﬁHFE?, EEXENEsort ik i
s.sort
<
* BEER, CARRRAHTS N
» BIMTLAENE BT print(*Sorted:®, s)
.__gt__ﬁ? ============= RESTART: /Users/chenbin/Documents/homework/stu.py =:

Original: [(Jack,8@0), (Jane,75), (Smith,82), (Cook,90), (Tom,70)]
Sorted: [(Cook,90), (Smith,82), (Jack,80), (Jane,75), (Tom,70)]
>>> s[0]<s[1]

True

T K F AL/ ) = /2023 >>> |




Pythonal#/ RRY “KiJv’ ELEAHER

A1 S 1 Student:
) ﬁ"JEDJ;E__It__H7£E¥‘ﬁE)‘(, E& ) aSZef E_i:it_(self, name, grade):
ﬁthﬁﬂg self.name, self.grade = name, grade

# WES{)FT%I%I/D{?FH <h tb%ﬁ?’%%*ﬂlﬂ*ﬁﬁﬁﬁ
s N 7 = 7 ’ t , ot :
) JXFIESO rtTJ- :ﬁﬂ)ﬁﬁgk‘tﬂaﬂg ;EH Fg # e e]||{i'-j E: Eoﬁg, Ei?;ﬁHFT:EhﬂﬂEUE
self.name < other.name
-

# StudentMSIEFFTERT
def __str__(self):
return "(%s,%d)" % (self.name, self.grade)

:
-
o
%
g
§
1PN
D
S
Q
S

__repr__ = __str__

—
# StudentMIERFNHERE, BANLERSIERTER z

============= RESTART: /Users/chenbin/Documents/homework/stu2.py =
Original: [(Jack,8@0), (Jane,75), (Smith,82), (Cook,90), (Tom,70)]
Sorted: [(Cook,90), (Jack,80), (Jane,75), (Smith,82), (Tom,70)]
>>> s[0]<s[1]

True

>>>

T KF i HEAF R/ X = 4/2023




MSEiEZERY: BHREEOrderedList

y R EEXBIOrderedList B E X BBE(EIN T :
OrderedList(): #IE—AZTWAF .

add(item): A& PRI —NHPER, FRFEEPORF, LARTSEL
remove(item): A FEFBR—AKIER, WARAFE, FFEHRBEK
search(item): A AT EREBER, BOREHAENSH RIL
isEmpty(): 2EZ %

size(): BB & b HKFEREGNK

index(item): BEHKBERAZFHLE, AR FL

pop(): BRIFLEAEFEFTRE—A, XFREVAE—R

pop(pos): BMRHALBLEHAFEAFTREZAZENKER, EELAFEL

BT S s ‘

( uvoyfy)

T KF i HEAF R/ X = 4/2023




BFFEOrderedListsCI

BT S s ‘

y  LABEENEL

y EEMBEFEFENNE, TZiCENR, £
A9 "K' EEER

® FPythonty ¥ Btk, TEMNKERAWGFTHHANRRERNTEYK, TERATHARXT

cmp__ AR KIE LR

( uoyifg

head 17 | 26 | - 31 -—-{u 77 | 4

RiFtERESLRIS| A

iR iASCIl, NodefEXtHE, OrderedList

T KF i HEAF R/ X = 4/2023

BIAUENE, EURFEIZE

BIRAGI, (17, 26, 31, 54, 77, 93)lyEERF X UE

class OrderedList:
def init  (self):
self.head =

3 [F—||

1I28B— "head3k

None




BFFEOrderedListsCI

y WFHEBHZEMS, isEmpty/size/removeX&iz, STHRRELTX,
FRLARSCIRIRUnorderedList2—H£RY,

y search/addBZNEER(EX

BT S s ‘

( uoyifg

T KF i HEAF R/ X = 4/2023



BEzxEOrderedList=EIl: searchfix

y (EFXFEEMsearchR, NEEFEHFRPNLIBEIATEFE, WSIEEEMER,
BEIRE

y WFAERFRERNRR, dJLFIBRERD2EBFHTIANSE, KAsearchBEARE
EEURIRAIEIEAYE
— B LA P AR EAKXTAIEEROKIER, NWHEABREAEROCAEALRTRHREAZEROK
R, TLAH IR EFalse

y  INFEAIEE TEIEHEEIRA5

current current current current
L] L] L]

BT S s ‘

( uoyifg

] ] ]
—
i I I P

i 1""‘&
read 2T [F—{26 - _D e e

T KF i HEAF R/ X = 4/2023
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BFEFEOrderedListsEl: searchfix

def

E K FHEMF R/ X = %/2023

search(self,item):
current = self.head
found = False

stop = False

while current != None and not found|and not stop:

if current.getData() == item:
found = True
else:
it current.getData() > item:
stop = True
else:
current = current.getNext()

return found

\
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BFZEOrderedList=El]: addBix

y HEbLTEFRER, HTERAGEEadd, EjaddGiEd SRiEMAREEIR
SIESENNE, PAIPENMERBBFNE
todmiE (17, 26, 54, 77, B)HAHAFEF, WMARKER3L, RNELLEEL, RIE—
AN31 K&K IEA54, 31N F| 5409 8T &

y BFERIAMNIBAMVERINPRZE, MERLZESE "BiR” B=a95]
. FRLAEIRremovefia3Ed, SIAN— 1 previousfI5IH, IRFESHEITR
current, —BIZIENMEL31KRIEURIR, previousFik LGS

previous  curre n

l l

MBS s ‘

( uoyifg

Step 1
Step 2
ENESlt
E K FHEMF R/ X = %/2023 tem

p

head 17 26 [f---------- 54 77 (93 [ I
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BFZEOrderedList=El]: addBix

def add(self,item):

RIFENNE

FAERK
FRNERT

T KF i HEAF R/ X = 4/2023

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

temp = Node(item)

it previous == None:
temp.setNext(self.head)
self.head = temp

else:
temp.setNext(current)

previous.setNext(temp)

\
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HEREIMIR AR

ol > WFRREFENST, TERFIHMNE ZER T RAERNERD

i% traversal

1

| HF—ESTEEnAE

)?% isEmpty () 20(1), BEAE &4 Fhead® % #None —

size£0(n), BART&HBNEAL, RAXCHER/RIT EOKXE
& Wadds ER20(1), BAREZHEANI %K

search/remove AR K F .k tadd% %, WARO(n), BATRINERWBH, BRBEELF
BN AEAEN/2

y HEFRECIPAYLIst, IRPythonRIERIFIFRENESEE, Y LEBEIR, FER
E/aPythonRERFIFREIERBIZEFLAREINA, FHIT 7K.

( uoyifg

WA
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MBS s ‘

( uoyifg

FENG

)

)

et &R ILinear DSIGEL

teStackiiF Tk

=10y

S SEHLIFORYREE

stack®y & K# 4@ Fpush, pop, isEmpty

BAFQueueifiid 7 ik

RIRCASE P ERR FrB LR R

RIRSoiH S FIFORYR =
queuehy X X4 6.3 enqueue, dequeue, isEmpty

PBEFREANG EZBRIEprefix, AEZinfixFl

S postfix=F#

WTREMBEARFREWFE, TAREMES A T RKAXRKEHRGH X

“IBINRS" LIRS — A XIS R REH{THISER, FIIABENEEN
SIa{7, AEFRNEMARFIRESZHERISE
FAFqueue™T LAl R #HATR AR AW T X

T KF i HEAF R/ X = 4/2023
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FENG

) WimPAFIDequer] LIRS B &tFIPASIRYINEE

deque?®y £ &4 @ 3addFront, addRear, removeFront, removeRear, isEmpty
) FIRListEEURIREEISEIFHHYI A ERVENIEER
 HERAVEIR, AJLMFRISHIRESHEHNMUENS R, MATEESENFETE
) HEFRSCINAY, HBFMHGE, WiExRkafheadZE2155IAYIE

AT K F i HAAF IR/ 3] = /2023 o
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