[bookmark: _GoBack]LECTURE 3:

Variables and Control Structures (if, else-if, while,for…) with examples 

a) Writing a program that continuously takes 10 numbers from the user and displays whether the entered number is odd or even. Finally, the program will also display whether the sum of all entered numbers are odd or even.

Let us first look at the definitions of some Matlab commands.
Clear: Removes items from workspace, freeing up system memory

Syntax
clear
clear removes all variables from the current workspace, releasing them from system memory.

clear name1 ... nameN
clear name1 ... nameN removes the variables, scripts, functions, or MEX functions name1 ... nameN from memory. MEX files in MATLAB, which are binary code made for utilizing C++ or Fortran Code in MATLAB.

clear -regexp expr1 ... exprN 
clear -regexp expr1 ... exprN removes all variables that match any of the regular expressions listed. This option only removes variables.

clear ItemType

clear ItemType removes the types of items indicated by ItemType, such as all, functions, or classes.
example
Examples
Clear a Single Variable
Define two variables a and b, and then clear a.
a = 1;
b = 2;
clear a
Only variable b remains in the workspace.
Clear Specific Variables by Name
Using regular expressions, clear those variables with names that begin with Mon, Tue, or Wed.
clear -regexp ^Mon ^Tue ^Wed;
Clear Set of Variables
Create a cell array, vars, that contains the names of variables to clear. Then, clear those variables.
vars = {'v1','v2','time'};
clear(vars{:})
Clear All Compiled Scripts, Functions, and MEX Functions
If a function is locked or currently running, it is not cleared from memory.
%%%%%%%%%%%%%%%%
devam = 1;
· Initializes the variable devam (which means continue or counter) to 1. 
· It is used as the loop counter. 
while (devam <= 10)
· Starts a while loop. 
· The loop continues as long as devam is less than or equal to 10. 
· Therefore, the loop runs 10 times. 

sayi(devam) = input('Lutfen bir sayi giriniz : ');
· sayi means number. 
· Prompts the user to enter a number. 
· Stores the entered number in the sayi array at position devam. 
For example, if the user enters:
5
8
2
then:
sayi = [5 8 2]

sayi
· Displays all numbers entered so far. 
Example output:
sayi =

     5     8    2

sum(sayi)
· Calculates and displays the sum of all numbers entered so far. 
· The result is not stored in a variable; it is only displayed. 
Example:
sayi = [5 8 2]

sum(sayi)

ans =

    15

mod
Basic use fıormat is as follows:
b = mod(a, m)
· a: Divident (Bölünen sayı) (or matrix).
· m: Divisor (Bölen sayı).
· b: Remainder (Bölme işleminden elde edilen kalan).
Sample use:
1. To find remainder in integers:
mod(10, 3) gives the result of 1. (10 / 3 = 3, remainder 1)
3. Even/odd number control:
If the mod of a number versus 2 is 0, then the number is even. 
If the mod of a number versus 2 is 1, then the number is odd. 
e.g: mod(8, 2) result is 0 so 8 is even.

The if...else statement in MATLAB is used to make decisions. It allows the program to execute different blocks of code depending on whether a condition is true or false.
if condition
    % Code executed if the condition is true
else
    % Code executed if the condition is false
end
· condition is a logical expression. 
· If the condition is true, MATLAB executes the code inside the if block. 
· If the condition is false, MATLAB executes the code inside the else block. 
Example : Check if a Number is Even or Odd
num = 8;

if mod(num,2) == 0
    disp('The number is even.')
else
    disp('The number is odd.')
end
Output
The number is even.
Explanation
· mod(num,2) calculates the remainder when num is divided by 2. 
· If the remainder is 0, the number is even. 
· Otherwise, the number is odd. 

Example: Compare Two Numbers
a = 15;
b = 20;

if a > b
    disp('a is greater than b')
else
    disp('a is not greater than b')
end
Output
a is not greater than b

Example: From our program
if mod(sayi(devam),2) == 0
    disp('girilen sayi cifttir')
else
    disp('girilen sayi tektir')
end
Step-by-step
Suppose the user enters:
7
1. sayi(devam) is 7. 
2. mod(7,2) returns 1. 
3. The condition 1 == 0 is false. 
4. MATLAB executes the else block. 
Output:
girilen sayi tektir
If the user enters:
8
1. mod(8,2) returns 0. 
2. The condition 0 == 0 is true. 
3. MATLAB executes the if block. 
Output:
girilen sayi cifttir

if (mod(sayi(devam),2)==0)
· mod(x,2) returns the remainder when x is divided by 2. 
· If the remainder is 0, the number is even. 
Example:
mod(8,2)

ans =      0

disp('girilen sayi cifttir')
· Displays: 
· girilen sayi cifttir 
else
    disp('girilen sayi tektir')
· If the remainder is not 0, the number is odd. 
· Displays: 'girilen sayi tektir'
devam = devam + 1;
· Increases the counter by 1. 
· The loop then asks for the next number. 

After the Loop
if (mod(sum(sayi),2)==0)
· Calculates the sum of all entered numbers. 
· Checks whether the total is even or odd. 

disp('Sayilarin toplami cifttir')
· Displays: 
· Sayilarin toplami cifttir

%%%%%%%%%%%%%%%%%
clear 
devam=1;
 
while(devam<=10)
    sayi(devam)=input('Lutfen bir sayi giriniz : ');
    sayi;
    sum(sayi); 
    
    if (mod(sayi(devam),2)==0) 
        disp('girilen sayi cifttir')
    else
        disp('girilen sayi tektir')
    end
 
    devam=devam+1;
end
 
if (mod(sum(sayi),2)==0)
    disp('Sayilarin toplami cifttir')
else
    disp('Sayilarin toplami tektir')
end

%%%%%%%%%%%%%%%%%%%%%%%%%

3 b) Writing two functions that finds the maximum and minimum elements of an array and removes them from the array

function [maxel,sonarray]=maximum(array)
array=[5 4 603 33];
maxel=array(1);
maxindex=1;
for i=1:1:length(array)
    if array(i)>maxel
        maxel=array(i);
        maxindex=i;
    end
end
cnt=1;
for i=1:1:length(array)
    if array(i)~=maxel;
        sonarray(cnt)=array(i);
        cnt=cnt+1;
    end
    if array(i)==maxel;
        %continue;
    end
sonarray
end

%%%%%%%%%%%%%%%%
This is a MATLAB function that finds:
1. The maximum element in an array (maxel). 
2. A new array (sonarray) containing all the elements except the maximum value. 
However, there is an important issue: the input argument array is immediately overwritten by
array = [5 4 603 33];
so the function ignores whatever input you provide. It will always work on [5 4 603 33].
Let's go through it line by line.
Function declaration
function [maxel, sonarray] = maximum(array)
· Defines a function named maximum. 
· Input: 
· array (although it gets overwritten). 
· Outputs: 
· maxel = largest value. 
· sonarray = array without the maximum value. 
Overwriting the input
array = [5 4 603 33];
Initialize the maximum
maxel = array(1);
maxindex = 1;
Initially,
maxel = 5
maxindex = 1
The algorithm assumes the first element is the largest until it finds a larger one.
First loop: Find the maximum
for i = 1:1:length(array)
This loops through every element.
For each element:
if array(i) > maxel
If the current element is larger than the current maximum,
maxel = array(i);
maxindex = i;
update both the maximum value and its index.
For the array
[5 4 603 33]
the iterations are:
	i
	array(i)
	maxel after comparison

	1
	    5
	5

	2
	    4
	5

	3
	   603
	603

	4  
	    33
	603


After the loop:
maxel = 603
maxindex = 3
Prepare for the new array  %%%%% cnt=counter
cnt = 1;
cnt keeps track of the position in sonarray.
Second loop: Remove the maximum
for i = 1:1:length(array)
Loop through every element again.
If the element is not the maximum
if array(i) ~= maxel
Copy it into the new array.
sonarray(cnt) = array(i);
cnt = cnt + 1;
If the element is the maximum
if array(i) == maxel
    continue;
end
continue skips the rest of the current iteration.
In this code, the continue is actually unnecessary because there's nothing after it inside the loop.
Example execution
Input used by the function:
array = [5 4 603 33]
First loop
Finds
maxel = 603
Second loop
	i
	value
	copied?
	sonarray

	1
	  5
	Yes
	[5]

	2
	  4
	Yes
	[5 4]

	3
	 603
	No
	[5 4]

	4
	  33
	Yes
	[5 4 33]


Outputs:
maxel =
603

sonarray =
     5     4    33
%%%%%%%%%%%
function [minel,sonarray]=minimum(array)
array=[4  2  6  77  56];
minel=array(1);
minindex=1;
for i=2:1:length(array)
    if array(i)<minel
        minel=array(i);
        minindex=i;
    end
end
cnt=1;
for i=1:1:length(array)
    
    if array(i)~=minel;
        sonarray(cnt)=array(i);
        cnt=cnt+1;
    end
    if array(i)==minel;
        continue;
    end
    
end
    sonarray
%%%%%%%%%%%%%
