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Section1 - Abstract Data Types

Data Abstraction
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Adapted from Miller and Ranum (2013), Introduction.
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Source: Morin (2013), Section 1.2.
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Adapted from Miller and Ranum (2013), Introduction.
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Implementation

Operations

Source: Miller and Ranum (2013), Figure 2, Abstract Data Type.
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Checkpoint

Data Abstraction
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Section2 + Abstract Data Types

Operations and Semantics
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add(x)/push(x)

Oooon -~ G

remove()/ pop()

2Bl (stack)2 push(x) 2 xZ M 9|(O2 REZ Z)0 2715t pop O 22 M 9| FAE AfF[sh Hrat

Al 7t 7t AH|
] » push(4) . push("dog") > pog()
[4] [4 R Ildogll] I:II_|>9_I_|- "dOg"

=2 MEl [4]

Source: Morin (2013), Figure 1.3.
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1 Zo| HIo|X| 2t [PNU, Lecture] A=

2 IbA| IO K| &2 [PNU, Lecture, HW] A

3 2 I [PNU, Lecture] HW

4 FIZ 71| [PNU] Lecture
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Adapted from Miller and Ranum (2013), The Stack Abstract Data Type.

DS3600082-

140 -

1/37



] O OO

add(x)/enqueue(x) remove()/dequeue()
F(queue)= enqueue (x) £ FIZ(IE 21F)0l| 7510 dequeue () 2 HFH(D2 LEZR) FAE AH|dh ghet(Ofl= A S 21500 H7)

AlE =7t =7t A
[1 enqueue (4) enqueue ("dog") dequeue ()
—>  [4] —> [4, "dog"] —> et
e Alef
[lldogll]

Source: Morin (2013), Figure 1.1.
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ch| =&t CH7| =t dequeue () Z1}
0 HIOM H [report] Fe=
1 /b3 RSES [report, homework] =
[report, homework,
2 A e poster] Fe=
3 ot 24 Q12 [homework, poster] report
4 ot 24 Q14 [poster] homework
HA Tot 2AS HA AM2|oiof ot Fef it ofn|7t Sh=Ct

Adapted from Miller and Ranum (2013), The Queue Abstract Data Type.
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22 F7t =M AN Zok= Ch=n

71t 2ro| Zotx of'H ADTZ i Alsh=X|o] [t MA| Lt 2ho] Bratzict

ADT 7t &M ALK AL SIS
AEH 4, "dog", True pop(O) True
T+ 4, "dog", True dequeue () 4

£2 7SS U HU2H AR HAY M43t S U HU2E FE MEsict

Adapted from Miller and Ranum (2013), Stack and Queue Abstract Data Types.
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A*xF add_first(x) remove_first()
kS add_last (x) remove_last()
2 B2 MH AEL ME CHE 822 MH 7o 242 AN &M PHECH

Source: Morin (2013), Section 1.2.1.
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NESH Floi =7t eSS Floi| 27t

1 —>» add_last(b) —>»| add_first(a) —» add_last(c)
[b] [a, b] [a, b, c]

QHOl|IA AbH| 0[0f A S0l A] AFX|

remove_first () 2teta —>| remove_last() Bt ¢

=He el [b, c] e AEl [b]

Adapted from Morin (2013), Section 1.2.1.
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add(x) remove()/delete_min()
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Source: Morin (2013), Figure 1.2.
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Adapted from Morin (2013), Section 1.2.1.
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Checkpoint

Operations and Semantics
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Section 3 - Abstract Data Types

ADT Specifications
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HAM|(specification)

ADT7} 8185t 21t Q1A Hotm, 2t oisto| elaf piaizh- Mg

2tol zgt gtat
E=M7F U= fAao Rot , push(x), pop()
o

Adapted from Morin (2013), Section 1.2.
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Hits HEl HOIZ 7]

=M 2= EZ

el S —p| Hibn A x |y Hregh s A S
S At r I
[4, "dog"] push(True) = [4, "dog", Truel
[4, "dog", pop O True [4, "dog"]
True]

Adapted from Morin (2013), Section 1.2.1.
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AL LES A == | HEl =5
peek ) P I B 2 |X| e
size() e B a2 RX| =3
is_empty() True = False T2 |X] X3
push(x) gls x7t B 2{0]] Z=7t HE HE
pop() RS I E T 2| 24 A AEf HE
SE = LAY IEZ
peek() [4’ "dOg"] "dOg" [4’ "dOg"]
pop() [4’ "dOg"] ndogu [4]

Adapted from Miller and Ranum (2013), The Stack Abstract Data Type.
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Ul Aho| AtRjet X8 =7

AFEH = HAMlol|l M =helgh 2
[4] popQ) 4E gretstn gl Aefst 2
(] pop O HE xS ESH| @fS
] is_empty() TrueS Pretstn HEi /X
Caution 1 &Ei2] pop () 0| O RRE Li=Xl= 70| FIIHEtE, TE 7hs8t 22 BAM(0f| Z0{of ottt

Adapted from Miller and Ranum (2013), The Stack Abstract Data Type.
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(] push (4) o= [4]

[4] push(7) s (4, 7]

(4, 7] peek() 7 [4, 7]

(4, 71 pop () 7 [4]

Z2 HEollM =Esl Hretgto] Zote =& F| JEiVt C=H CHE Atolct

Adapted from Miller and Ranum (2013), The Stack Abstract Data Type.
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Checkpoint

ADT Specifications

peek ()2 pop () 2 Hretgtat LN Hl7 of @A CETF
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Section4 - Abstract Data Types

Choosing an ADT
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2| AEQ| 9| X|2f e Het

2 I3 O 0 I R e A A D R 3 I

QI AL ORE] AZISHH get (1) & QUK 0] B2, set (i, x)&= WA M ZHS dhet of2ff = 20| 321 2|AER XX
THA| b Ly 2|AE AEf gretgt
0 NES [a, b, c] -
1 get(2) [a, b, c] c
2 set (1, x) [a, x, c] b
3 add(1, y) [a, y, x, c] A=
4 remove (2) [a, y, <] X

Adapted from Morin (2013), Figure 1.4 and Section 1.2.2.
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2| AE AL ST HRE WS RECE

SEH At Hretgt SEH
[a, b, c] get (1) b [a, b, c]
[a, b, c] set(l, x) b [a, %, c]
[a, b, c] add(1, x) AS [a, x, b, cl]
[a, b, c] remove (1) b [a, c]
set (i, x)&= WA ™ LS dretstot
21Xl ek ZHat
QlgiA 1 g o BmE BT T g Ok A

Adapted from Morin (2013), Section 1.2.2.
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S22 Qle 2k &0l add (x), remove (x), find (x) S A&st= ADTLCE.
find(x) = x@t 22 3f0| YSH 1 kS, 81O NoneS PHtSiC.

[y et}

R 2t =3t 0f5t X3 uteigt

{3,7,10} > find(6) > None

Source: Morin (2013), Section 1.2.3.
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SSet

20l =M7t A= TE0|H, USett it 21
find(x)= x O|ANQI Z} 7t2H| 7HAt &2 7t

=1 HA

1 find(x) 2| 2|0]2 CHE ADTL

, O™ NoneS YteltstiCt,

X'PgE._I ot ‘EM _7F_§| HESIZ}
1

0} | £ind(6) —

Source: Morin (2013), Section 1.2.4.
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22 ADT 3= Hretgt
60| S0{ /=7t USet find (6) None
6 O|&Ql %[22 Raelvt SSet f£ind (6) 7
70| S0 U=7t USet £ind (7) 7

#2 0|52 A= ADT HAMoff w2t Hketgiel 2|07 SabEICt

Adapted from Morin (2013), Sections 1.2.3 and 1.2.4.
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Python ZEZ AH| =M E =helstic}
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s w N e

from collections import deque

items = deque([4, "dog", Truel)
print(items.pop())
print (items.popleft())

& retgt He A
items.pop() True [4, "dog"]
items.popleft () 4 ["dog"]

U2 Floll 42 dequelilM FIZ THLHH AR o= JHLIH 7| &AL M= ¢4t0| ADTE HB

tC|

=l

t
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Python Z#| M| X3| 7|=

1 seq = [4, "dog", Truel

2 print(seq[1]) # dog

3 record = {"id": 4, "name": "dog"}

4 print("id" in record) # True

5 print("dog" in record) # False

6 tags = {4, "dog", Truel}

7 print("dog" in tags) # True
Iic 2olsh= A
seq[1] T 2 IXIof| MEE Y
"id" in record Aol siE 717 /et
"dog" in tags Eletoll s 2tol U=t

Adapted from Miller and Ranum (2013), Getting Started with Data.
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Checkpoint

Choosing an ADT
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What Defines an Abstract Data Type?

Next Lecture: Interfaces and Implementations
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