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Review

Steps in Programming
1. Problem analysis
2. Planning and design
3. Coding
4. Testing/debugging
5. Documentation



Steps in Programming

1. Problem analysis

Problem: Write a program to calculate trapezoid.

- How to calculate area of trapezoid?
- Variables involved?
- Program need inputs.
- Do the calculation.



Steps in Programming

2. Planning and design

Problem: Write a program to calculate trapezoid.

Pseudo code Flow chart

Pseudocode is an informal high-level
description of the operating principle
of a computer program or other
algorithm.

Flowchart is a type of diagram that
represents an algorithm, workflow or
process, showing the steps as boxes
of various kinds, and their order by
connecting them with arrows.



Steps in Programming

2. Planning and design

Problem: Write a program to calculate trapezoid.

START
READ a
READ b
READ h
COMPUTE A = 0.5*(a+b)*h
PRINT A
STOP 

Pseudo code Flow chart

Try: www.draw.io



Standard Flow Chart Symbol

Terminator: START/STOP

Input/Output

Process

Decision/Compare

Subprogram

Flow

More on: http://www.breezetree.com/images/flow-chart-symbols.png



Steps in Programming

3. Coding

4. Testing/debugging
5. Documentation

Problem: Write a program to calculate trapezoid.

C? Python? Matlab?



Today’s Goals

Part I: Data – Data type
Part II: Program control, condition and loop
Part III: Function and recursion
Part IV: Variable and scope



We are going to talk about Data!

a little Bit…
[Binary Digit]



Bit and Byte

Numbering system:
- Binary
- Decimal
- Hexadecimal



Data types

Data types in C

1.Fundamental Data Types
1. Integer types
2. Floating type
3. Character type

2.Derived Data Types
1. Arrays
2. Pointers
3. Structures
4. Enumeration

This week: C first!



Source: https://commons.wikimedia.org/wiki/File:ASCII-Table-wide.svg





QUIZ time!



Today’s Goals

Part I: Data – Data type
Part II: Program control, 
condition and loop
Part III: Function and recursion



Idea

Part II: Program control, condition and loop (and their nested)



C Basic: Syntax



C Basic: Variables

Type Description

char Typically a single octet(one byte). This is an integer type.

int The most natural size of integer for the machine.

float A single-precision floating point value.

double A double-precision floating point value.

void Represents the absence of type.

Variable Definition in C
type variable_list;

int i, j, k;
char c, ch;
float f, salary;
double d;



C Basic: Variables

#include <stdio.h>

int main () {

/* variable definition: */
int a, b; 
int c; 
float f; 

/* actual initialization */
a = 10; 
b = 20; 

c = a + b; 
printf("value of c : %d \n", c);

f = 70.0/3.0; 
printf("value of f : %f \n", f);

return 0; 
} 



C Basic: Operator

Operator Description Example

+ Adds two operands. A + B = 30 
− Subtracts second operand from the first. A − B = -10 

* Multiplies both operands. A * B = 200

/ Divides numerator by de-numerator. B / A = 2 

% Modulus Operator and remainder of after an 
integer division.

B % A = 0 

++ Increment operator increases the integer value by 
one.

A++ = 11 

-- Decrement operator decreases the integer value 
by one.

A-- = 9 

Arithmetic Operators



C Basic: Operator
Relational Operators

Operator Description Example

== Checks if the values of two operands are equal or not. If 
yes, then the condition becomes true.

(A == B) is not true.

!= Checks if the values of two operands are equal or not. If the 
values are not equal, then the condition becomes true.

(A != B) is true.

> Checks if the value of left operand is greater than the value
of right operand. If yes, then the condition becomes true.

(A > B) is not true.

< Checks if the value of left operand is less than the value of 
right operand. If yes, then the condition becomes true.

(A < B) is true.

>= Checks if the value of left operand is greater than or equal 
to the value of right operand. If yes, then the condition 
becomes true.

(A >= B) is not true.

<= Checks if the value of left operand is less than or equal to 
the value of right operand. If yes, then the condition 
becomes true.

(A <= B) is true.



C Basic: Operator
Logical Operators

Operator Description Example

&& Called Logical AND operator. If both the 
operands are non-zero, then the 
condition becomes true.

(A && B) is false.

|| Called Logical OR Operator. If any of 
the two operands is non-zero, then the 
condition becomes true.

(A || B) is true.

! Called Logical NOT Operator. It is used 
to reverse the logical state of its 
operand. If a condition is true, then 
Logical NOT operator will make it false.

!(A && B) is true.



Steps in Programming

Can you now do this in C?

Problem: Write a program to calculate trapezoid.



C Basic: Decision Making (condition)

S.N. Statement & Description

1 if statement An if statement consists of a boolean expression
followed by one or more statements.

2 if...else statement An if statement can be followed by an
optional else statement, which executes when the Boolean
expression is false.

3 nested if statements You can use one if or else if statement
inside another if or else if statement(s).

4 switch statement A switch statement allows a variable to be
tested for equality against a list of values.

5 nested switch statements You can use one switch statement
inside another switch statement(s).



C Basic: Decision Making (condition)

#include <stdio.h>

int main () {

/* local variable definition */
int a = 10; 

/* check the boolean condition using if statement */

if( a < 20 ) { 
/* if condition is true then print the following */
printf("a is less than 20\n" );

} 

printf("value of a is : %d\n", a);

return 0; 
} 

If statement



C Basic: Decision Making (condition)

#include <stdio.h>

int main () {

/* local variable definition */
int a = 100; 

/* check the boolean condition */
if( a < 20 ) { 

/* if condition is true then print the 
following */

printf("a is less than 20\n" );
} 
else {

/* if condition is false then print the 
following */

printf("a is not less than 20\n" );
} 

printf("value of a is : %d\n", a);

return 0; 
} 

If … else statement



C Basic: Decision Making (condition)

#include <stdio.h>

int main () {

/* local variable definition */
int a = 100; 
int b = 200; 

/* check the boolean condition */
if( a == 100 ) { 

/* if condition is true then check the following */
if( b == 200 ) { 

/* if condition is true then print the following */
printf("Value of a is 100 and b is 200\n" );

} 
} 

printf("Exact value of a is : %d\n", a );
printf("Exact value of b is : %d\n", b );

return 0; 
} 

Nested If statement



C Basic: Decision Making (condition)

#include <stdio.h>

int main () {

/* local variable definition */
char grade = 'B'; 

switch(grade) {
case 'A' : 

printf("Excellent!\n" ); 
break; 

case 'B' : 
case 'C' : 

printf("Well done\n" ); 
break; 

case 'D' : 
printf("You passed\n" ); 
break; 

case 'F' : 
printf("Better try again\n" );

break; 
default : 

printf("Invalid grade\n" );
} 

printf("Your grade is  %c\n", grade );

return 0; 
} 

Switch statement



Exercise

Part II: Program control, condition and loop

EX: C Program to Check Whether a Number is Positive, Negative or Zero
#include <stdio.h>

int main() {  
int number;  
/* 
* Take a number as input from user
*/ 
printf("Enter a Number\n");  
scanf("%d", &number);  

if(number > 0) {   
printf("%d is Positive Number", number);  

} else if (number < 0) {  
printf("%d is Negative Number", number);  

} else {  
printf("Input Number is Zero");  

}  

return 0;  
} 



Exercise

Part II: Program control, condition and loop

EX: C program to check a number is Even of Odd using 
1. If statement
2. switch case statement

Save to ex01.c



C Basic: Loop

S.N. Loop Type & Description

1 while loop Repeats a statement or group of statements
while a given condition is true. It tests the condition before
executing the loop body.

2 for loop Executes a sequence of statements multiple times
and abbreviates the code that manages the loop variable.

3 do...while loop It is more like a while statement, except
that it tests the condition at the end of the loop body.

4 nested loops You can use one or more loops inside any
other while, for, or do..while loop.



#include <stdio.h>

int main () {

/* local variable definition */
int a = 10;

/* while loop execution */
while( a < 20 ) {

printf("value of a: %d\n", a);
a++;

}

return 0;
}

Basic C: Loop (while)



#include <stdio.h>

int main () {

int a;

/* for loop execution */
for( a = 10; a < 20; a = a + 1 ){

printf("value of a: %d\n", a);
}

return 0;
}

Basic C: Loop (while)



Exercise

Part II: Program control, condition and loop

EX: Find summation from 1 to 100

Save to ex02a.c

EX: Find summation of even number from 1 to 100

Save to ex02b.c

For all exercise ex01a,b and ex02a,b,
- Zip and send to puwis.ama@mahidol.ac.th -




