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Thinking recursively
5.1.1 Identify a situation that requires the use of recursive thinking
5.1.2 Identify recursive thinking in a specified problem solution

5.1.3 Trace a recursive algorithm to express a solution to a problem
Abstract data structures

5.1.4 Describe the characteristics of a two-dimensional array 4: Computationa| (‘-
5.1.5 Construct algorithms using two-dimensional arrays A [loF =3
thinking =

5.1.6 Describe the characteristics and applications of a stack
5.1.7 Construct algorithms using the access methods of a stack
5.1.8 Describe the characteristics and applications of a queue

5: Abstract data

5.1.9 Construct algorithms using the access methods of a queue

5.1.10 Explain the use of arrays as static stacks and queues structures
Linked lists

5.1.11 Describe the features and characteristics of a dynamic data structure

5.1.12 Describe how linked lists operate logically 6: Resource

5.1.13 Sketch linked lists (single, double and circular) management

Trees

5.1.14 Describe how trees operate logically (both binary and non-binary)
5.1.15 Define the terms: parent, left-child, right-child, subtree, root and leaf
5.1.16 State the result of inorder, postorder and preorder tree traversal 7: Control
5.1.17 Sketch binary trees TSR

Applications

5.1.18 Define the term dynamic data structure

5.1.19 Compare the use of static and dynamic data structures
5.1.20 Suggest a suitable structure for a given situation




Topic 5.1.4

Describe the characteristics of a two-
dimensional array
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Abstract Data Structures (ADTs)

2D array
Stack

Frimitive Data Type

Qu e u e MNumbers Characters Logical

Linked List »A
(Binary) Tree A f\ ' '

Recursion

tyyte  shart int long  float  double char hoolean




Arrays in general (1D/linear)

int [ ] num =new int [ 10 |;
¢t :

type of name of : subscript
each array (integer or constant
clement expression for
number of elements.)

num
311119(74{8| 2 [18|71/43|10
T T
. 2% %% 5% 2% %%

What could go wrong?

num [ 0 ] always OK

num [ 9 ] OK (given the above declaration)

num [ 10 ] illegal (no such cell from this declaration)

num [ -1 ] always NO! (illegal)

num [ 3.5 ] |always NO! (illegal)




2D array (grids/tables)

Left index
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Array. At(x,y) = value

Array.At(0,0) =
Array At(2,3) =
Array.At(4, 4) = 2



int[]1[] grid;
grid = new int[2] [4]
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int main()

{

int array[5][5];

fillArray(array, 5);
printArray(array, 5);

return 8;

Example of \].:oid fillArray(int ar[][5], int numRows)
creating, filling b rand(tine(e)) s
and printing a 2D 'Eor{int row = ©; row < NnUMROWS; row++)
array in Java :onr‘(int col = ©; col < 5; col++)
USing dedicated } ar[row][col] = rand() % 101;
methods L
void printArray(const int ar[][5], int numRows)
¢ for(int row = @; row < numRows; row++)
¢ for(int col = @; col < 5; col++)
{ cout << ar[row][col] << "\t";
iout << endl;
}
}



