Data Structure Interfaces

Interfaces

Representation, Operations, and Client Code
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Section1 -« Data Structure Interfaces

Interface and Specification
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Source: Morin (2013), Section 1.2.2.
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E210|2E I E(client code)= ARTES SESH= I E0|H, SIHE HL Autof| 2t 2| Zsof ohrt

1 def swap_first_two(seq):
2 first = seq.get(0)

3 second = seq.get(1)
4 seq.set (0, second)
5 seq.set (1, first)

It St

seq get-set= 7HEl 2|AE A8 (Python 1ist OtH)
get (0), get (1) Qto| &= ZtS HXY K&

set(0, second), set(1, first) = 2|l Zh2 ME HHY MZE

S2io|E R=J ZIHE

Adapted from Morin (2013), Section 1.2.
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Source: Morin (2013), Section 1.2.2.
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Checkpoint

Interface and Specification
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Section2 . Data Structure Interfaces

Representation and Work
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Source: Morin (2013), Figure 2.1.
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HHEOIM add (i, x)

add (2, x)& 4 M 7HE

Source: Morin (2013), Section 2.1.
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Adapted from Morin (2013), Section 2.1.1.
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Checkpoint

Representation and Work
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Section 3 - Data Structure Interfaces

Python Objects
SIC}
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[1, 2, 3]
a
append (4)

a
b
b.

FSEETRECIN

s print(a)
6 # [1, 2, 3, 4]

2[AE A [1, 2, 3, 4]
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FU2ETa = [1, 2],b = aQl 22 AZ} HEHO||A M= HAHTIC)
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7t2|7|= 2k
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THCH R b = [7, 8] [1, 2] (7, 8]
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22 AH|2IXIt 22 US IIRI=EXIE =

a=1[1,2], b=a, c=[1, 2]
4 21t gholst= A
a is b True 2 HUHE 7t2|7|=7t
a is ¢ False Z2 M E 7t2|7 =7t
a==c True 5 K| Zro| 227t
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gajAQ} self

selfi= HIMEZL ZEE QIAHA K|S J12|ZICk

1 class Box:

2 def __init__(self, value):
3 self.value = value

4

5 box = Box(7)

6 print(box.value)

H 0|2 QIAEAA 2] HIMES| K of7HH
box7t QAEA HYZE HE  —>| BoxQ AUAHA value = 7 [*— __init__ A T selfc

=
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Z2 S 20M 2HE K= YE) S w2 JHEC

E2 HMES MESHE sel1£7} 71217 |= Z4H|of] wh2} 8131 Mi= &E}7} SrapZIct

1 = Box(7)
2 b = Box(12)
3 a.value = 9
4

5

o

print(a.value, b.value) # 9 12
print(a is b) # False

ol

T QIAEIA S7) QlAEiA

a7t 712|7|= Box M|, value = 9 b7t 7}2|7|= Box ZiH|, value = 12

a.valueS HHH a7t 7t2|7|= 24K|2t R bl HEli= JCH=C}
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CHEdah A 2| AE BHS|

list(a)= M 2|AE K|S USX|W b = a= 71E AHE 712[2IC

1a=[1, 2]

2 b = list(a)

3 b.append(3)

4 print(a) # [1, 2]

s print(b) # [1, 2, 3]
6 print(a is b) # False

glaj | AE N 2|AE
aZt 7l2|7|l= [1, 2] b7t 2t2171E [1, 2, 3]
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Checkpoint

Python Objects

+ b = a 5[0l b.append (x) & AHSIH a7l 7|2|7|= K= OfEA =l=7t
+ b = [x]= 7|& ZH|et H=-0|F b & FAS B =YL
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Section4 - Data Structure Interfaces

Two Implementations
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B AEQ| SIES M 912 AE

AEH(stack)2| push®t popS E2 Z|AE 20| TS

class EndStack:
def __init__(self):
self._items = []

self._items.append(item)

def pop(self):

1
2
3
4
5 def push(self, item):
6
7
8
9 return self._items.pop()

AEH OIE{H|0] A HAME S

push(item), pop() —>»| append(item), pop()

-

Adapted from Miller and Ranum (2013), Implementing a Stack in Python.

LIS 2|AE

push(4), push("dog") ¥
[4, "dog"], M 9= RER
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22 AEH HANS C}2 B|AE HIMEO| CHS

rlo

class FrontStack:
def __init__(self):

self._items = []

self._items.insert(0, item)

def pop(self):

1
2
3
4
5 def push(self, item):
6
7
8
9 return self._items.pop(0)

AEH QIE|T O] A HIME S Lis 2|AE
push(item), pop() —>| insert(0,item), pop(0) [> #&H2ZZEF ["dog", 4],
2= 21F

Adapted from Miller and Ranum (2013), Implementing a Stack in Python.
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LIS A Brats A &M 2ot

SE EndStack Li5 E|AE FrontStack LI 2|AE
push(4) [4] [4]
push("dog") [4, "dOg"] ["dog" , 4]
pop Q) [4], Htetgf "dog" [4], Htetgf "dog"
pop Q) 1, Eretzgt 4 (1, gtetgt 4
LS = insert(0, item)2 ¥ EOladd(0, x)MH LIHX| HAE $F7HM 27|= ZHH0| HECt

LIS 2|AEE 2 H|wohH CI2X|0F AEHO 2 AHAKS|
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TS U B E SE SollM BMI2H 22 ZHE LHOFSHH, assert= 2F ot 2E ES =QIolrt

1 def observe(stack):

2 stack.push(4)

3 stack.push("dog")

4 return stack.pop(), stack.pop()
5

6 assert observe(EndStack()) == ("dog", 4)
7 assert observe(FrontStack()) == ("dog", 4)
E20|HE TEE= LR 1ist2| BHEF0| OtL|2} push®t popl| Z2tof| 2| &tCt
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Checkpoint

Two Implementations

. £ A" SejA7t ZEOE NTSH AR BRI

o
.+ LHE E|AES| &MTt HEt: 22 ARHO|2t TS 4 Q= 0|]= FAUIN?

. Z2210|9E FEJFLIE 1ist HAME o

=

o
1
o
fot
M
Ot
re
=

HO

M7t d71=7t?

DS3600082-140 - XtEFZ= . Data Structure Interfaces




Eax
How Do We Compare the Cost of Two
Implementations?

Next Lecture: Measuring Running Time
- B 370l 2 AR A A7 ST
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