5.1 arraylList & linked list

Tuesday, September 27, 2022
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/home/fontes/public/cs35/week5/ArrayList/list.h
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virtual ~List; // destructor ﬁ“{. (h&ﬂ‘)

virtual int getSize() = 0;

virtual bool isEmpty() = 0; .
virtual T get(int i) = 0; // return the element at index i Ia‘b+ (I’M' )
virtual T getFirst() = 0;

virtual T getlast() = 0; ( ) ) ﬁ

virtual void insertFirst(T value) = 0;

virtual void insertLast(T value) = 0;

virtual T removeFirst() = 0;
virtual T removelast() = 0;
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A "‘jLi ot Linked List
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let s drace seme code: NoT
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see this file: /home/fontes/public/cs35/week5/ArrayList/arrayList.h

1 #pragma once

2

3 #include

4

5 template <typenane Ts

6 class Arraylist : public List<T= {

7 public: ‘\mb
8 ArraylList(); ’3 hAJ° Mc’
9 ArrayList(int capacity);

16 ~ArraylList();

11 m oS
12 void checkInvariants();: é h\e%‘\ %’

13 int getSize();

14 bool isEmpty();

15 7 getFirst();

16 7 getlLast():

17 7 get(int i);

18 void insertFirst(T value);

19 void insertlLast(T value);

20 7 removeFirst();
21 7 removelast();
22

23 private:

24 i* array; Ce
25 int size;

26 int capacity; \
27 void ensureCapacity(); &>/ \\L‘fe 4 (@ﬁl |4\’W | ‘lwk“*\w\ A&\’M S
28 };

29

?? #include
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see these implementations in:
AW‘SL\S“ M“&Wb & ACSMW /home/fontes/public/cs35/week3/ArrayList-inl.h

10 teepiate =tvpenane T» o(\\
11 ArrayList<T=::ArrayList() {

12 // choose 10 as a default size

13 this-=array = new i[10];

14 this->size = 0; ‘hm m°m SC"l
A e oy engiby diferenly

LT

18 tespiate <typename T= 0(\1

19 ArrayList=T=::ArraylList(int capacity) {
20 this-=array = new [[capacity];

21 this-=size = 0;

22 this->capacity = capacity;

23 }

24

25 tesplate <tynename T= 0‘ \)
26 ArrayList=T=::~ArrayList() {

27 // delete dynamic memory that was used by the ArraylList
28 delete[] this-=array;

29 this-=array = nullptr; é__. ans h“._ (S o s*&\»()/sm‘b, C-\~l-¢)l~

30 }

™

Arealisk guSige & sEmply b 4k

42 tenplate <typenans s (‘)
43 int ArraylList<i=::getSize() { O
44 return this-=»size;

45 }
46

47 tenplats <iypenane >
48 bool ArraylList=7a::isEmpty() { O(l
49 return{this->size==(

50 }

- N ()
a

T2 tempinte oiypesams e S“v'k ls 6 O

73 T ArraylListefs::get(aint i) {

74 4if (i »>= 0 && 1 < this->size) {

75 return this-=array[i];

76}

77 else{

78 throw runtime error("ArraylList::get inde it of I )i
79 }

80 }
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32 tempiate <iypenams T>

33 void ArraylList=T»::checkInvariants() {

34 if (this->size < 0) { O(\\
35 throw runtime error("Arraylist's size st be no gati ):

36 }

37 if (this->size > this->capacity) {

38 throw runtime error("ArraylList 51z "l -

39 }

40 }

k“ Lt inserki o elewmend
Szlégiata cftgg;;namg '5 é/_\ 0(“\

83 voild ArraylLisi=T=;:insertFirsti? value) { fvﬁ 4\@ uak@ Sne

84 ensureCapacity(); — MP"’ C“'\W\ - u' .H' avra
85 for(int i=this->size - 1; i>=0 ; i--) { ‘M S "v“"(" 5”“‘ T 7
86 this-=array[i+1] = this-=array[i]; Py { 2 3 4

7 .

88 this-=array[0] = value: 1—) | 6 l 2/ 3 IiLwI

89 this->size++; I

90 1 ( . dge = 3

91 0 “ ‘.'ws . - -

92 tenplats ~typenass T & \ et “f""ﬁ‘ o)

93 void ArraylList=T=::insertLasti? value) { . o)

94 ensureCapacity() ;&= o(“\ wivil ease 1 - lMOv"‘ﬁS“' (1 )I . x d ‘

95 this-»array[this->size] = value; \'-1 -
ol

' . o L 2 3 Y
2?} this->size++; X - llo l 6|2 |T,j
T $\'bc.="\ _
Qa?niﬁ’ )
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128 t=mpiate <typensms i & O(“\

129 void ArraylList«T»::ensureCapacity() { - R \\
130 if (this->size == this->capacity)——— Yl Weam) Yo ey \5%"
131 int newCapacity = 2 * this->capacity; , (

132 i* newarray = new f[newCapacity]; 1—) .
133 for (int i=0; i<this->size; i++) { MMW(’ i 1‘3 )’
134 newarray[i] = this-=array[i];

135} Yowtwvan = OB T T\

136 delete[] this->array; k
137 this-=array = newarray; Cq»v«\s: ‘0

138 this->capacity = newCapacity; Z A \ ‘(‘-A
139 1} . e et
140 } Anicy=>0) Totekelz]1]
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A'W%Lis" (mmwms am 'rhwx i

1_), ‘Wr(fy‘{)')

99 tzmpiais ~iypenams >

100 7 4rraviisi=TsiiremoveFirst() { 0(“

101 if (this->size != 0){ I

102 // store the first element in a temporary variable i-% l o {6 ’2 l%‘ u l l ! i

103 T temp = this->array[0];

104 // move every other element of the array one to the left

105 for (int i=1; i<this->size ; i++){

106 this-=array[i-1] = this-=array[i]; +‘MP3 IO

187 X

108 this->size--; // decrease the size

169 return temp; // return the element that was removed

110 ) cdums 0

111 else { -

112 throw runtime error(“"ArraylList ‘emoveFirst ca ( empty list."); ‘ ’

s} x 7\6’12'30”(

114 }

115

116 tampiate <typaname T O( ‘\

115 ¥ arraylisi<le::removelast() { =~ UNND L '(( ) .

118 if (this->size != 0) { l * “S )

119 // just reduce size by one and 'forget' that an element was there 3
120 this->size--; ﬁ - >
121 return this-=array[this->size]; ({MV\‘O rg{‘bb'\ - z h} s‘y
1220 }

123 else {

124 throw runtime error("Ar ist “emovelast called o mpty et i L—’\ (7 "ll-‘aj \
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Next time: can we do bettev
with a ckﬂcvuﬁ '\m?\e mentation
01( fo List ADT?
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