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Using Pointers 
to Access Array Elements



Memory  (Byte Sequence)

int x;

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168



Memory  (Byte Sequence)

int x; // 1 int -> 4B

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168



Memory  (Byte Sequence)

int x; // 4 int -> 16B

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

*x // garbage value (no value set)

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

*x // garbage value (no value set)

*x = 3;

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

*x // garbage value (no value set)

*x = 3;

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

*x // garbage value (no value set)

*x = 3;

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x

3



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

x + 1

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

x + 1 // 156

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

x + 1 // 156
x + 2 // 160

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

x + 1 // 156
x + 2 // 160
x + 3 // 164

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

x + 1 // 156
x + 2 // 160
x + 3 // 164

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x

Elements address: x x + 1 x + 2 x + 3



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x

Elements address: x x + 1 x + 2 x + 3



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x

Elements address: x + 0 x + 1 x + 2 x + 3



Memory  (Byte Sequence)

int x[4]; // 4 int -> 16B

x // 152

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x

Elements address: x + 0 x + 1 x + 2 x + 3

Elements value: *(x + 0) *(x + 1) *(x + 2) *(x + 3)



Memory  (Byte Sequence)

int x[4]; // Array

x // 152

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x

Elements address: x + 0 x + 1 x + 2 x + 3

Elements value: *(x + 0) *(x + 1) *(x + 2) *(x + 3)



Memory  (Byte Sequence)

int x[4]; // Array

x // 152

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x

Elements address: x + 0 x + 1 x + 2 x + 3

Elements value: *(x + 0)  or  x[0] *(x + 1)  or  x[1] *(x + 2)  or  x[2] *(x + 3)  or  x[3]



Memory  (Byte Sequence)

int x[4]; // Array

x // 152

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x

Elements address: x + 0 or  &x[0] x + 1 or  &x[1] x + 2 or  &x[2] x + 3 or  &x[3]

Elements value: *(x + 0)  or  x[0] *(x + 1)  or  x[1] *(x + 2)  or  x[2] *(x + 3)  or  x[3]



Memory  (Byte Sequence)

int x[4]; // Array

x // 152

&x // 152

152 153 154 155 157 158 159156 161 162 163 165 166 167164160 169 170168

x

Elements address: x + 0 or  &x[0] x + 1 or  &x[1] x + 2 or  &x[2] x + 3 or  &x[3]

Elements value: *(x + 0)  or  x[0] *(x + 1)  or  x[1] *(x + 2)  or  x[2] *(x + 3)  or  x[3]



Linear Algebra in Programming



Matrix

1 2 3
4 5 6



Matrix

1(0,0) 2(0,1) 3(0,2)
4(1,0) 5(1,1) 6(1,2)

Columns
Ro
w
s 0

1

0 1 2



int **arr =
new int *[2];

arr[0] = 
new int[3];

arr[1] = 
new int[3];

153 154 155 157 158 159156 160

arr

562 563 564 566 567 568565 570 571 572 574 575 576573569 577

arr[0] arr[1]

821 822 823 825 826 827824 829 830 831 832828

arr[0][0] arr[0][1] arr[0][2]

971 972 973 975 976 977974 979 980 981 982978

arr[1][0] arr[1][1] arr[1][2]

562

821 971
(heap)

(stack)

(heap)

(heap)



int x = 3;
int *p_x = &x;
*p_x; // (int) 3

int nums[3] = {2,5,6}; 
int *p_x = nums;
*p_x; // (int) 2

int *arr1[3];

x

3*p_x Pointer arithmetic:  4 B

nums
*p_x Pointer arithmetic:  4 B

142 143 144 146 147 148145 149 150 151 152 153

2 5 6

154 155 156 157



int x = 3;
int *p_x = &x;
*p_x; // (int) 3

int nums[3] = {2,5,6};
int *p_x = nums;
*p_x; // (int) 2

int* arr1[3];

int (*arr2)[3];
arr2 = (int(*)[3])nums;
*arr2; // (int *) 142

154 155 156 157

x

3*p_x Pointer arithmetic:  4 B

142 143 144 146 147 148145 149

nums

150 151 152 153

*p_x Pointer arithmetic:  4 B

172 173 etc...

arr1

142 143 144 146 147 148145 149

nums

150 151 152 153

*arr2 Pointer arithmetic:  12 B

* We need to type cast array name from 
(int *) to (int(*)[3])

(8 B pointers)

2 5 6

2 5 6



Summary



Up Next:
Pointing to Class Members


