Definition of terms Computer:

A computer is an electronic device that manipulates information. or "data." It can
store. retrieve. and process data.
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Computer Algorithm: a precise specification of a sequence of mnstructions to be
carried out by the computer to solve a given problem.
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Computer Programming: developing and implementing various instructions to
enable a computer to do a certam task.
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Programmer: an individual that composes mstructions for computer systems to
refer to when performing a given action.
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Build the Program
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Features of a Good Computer Algorithm:
A good algorithm must possess the following features:

It must have a start and an end.
Tt must be effective.

L

It must be unambiguous.

It must terminate.

It must produce at least a result.

It may accept mnput or generate its wnput internally.
It must not have an unending look.
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A flowchart: is a type of diagram that represents an algorithm, workflow or
process. The flowchart shows the steps as boxes of various kinds. and their order
by connecting the boxes with arrows. This diagrammatic representation illustrates
a solution model to a given problem.
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Start or End of the program

Input or Output Operations

.

Computational steps or processing function of a program

Decision making and branching
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Examples

Example 1: Write an algorithm and draw the flowchart to find the average of two
numbers.

To find the average of two numbers, you can follow this simple algorithm:
Start

Input the first number (x)

Input the second number (y)

Calculate the sum: sum=x+y

Calculate the average: average = sum / 2

Output the average

End
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/ Input X. Y /

Sum = X+Y

.

Average = Sum/2

Output the
Average

Example 2: Write an algorithm and draw a flowchart to calculate 24,

Algorithm: Stepl: Input Base (2). Power (4)
Step2:  Product=Base
Step3: Product=Product*Base
Step4:  Product=Product*Base
StepS:  Product=Product*Base
Step6:  Print Product

Example 3: Write an algorithm and flowchart to convert temperature from Celsius

to Fahrenheit.
C: temperature m Celsius

F: temperature Fahrenheit



Algorithm

Stepl:  Start

Step2:  Input temperature in Celsius C
Step3: F=(9.0/5.0 * C)+ 32

Step4d:  Display Temperature in Fahrenheit F

Stop5:  End

Input Value of
C

I

F=(9.0/5.0 % C)+32

/ Print F /

End

Example 4: Write an algorithm and flowchart to determine if the integer number
entered from the keyboard is even or odd.

Algorithm

Stepl:  Start

Step2:  Input the number (n)

Step3:  If the number (n) mod 2=10
Stepd:  yes---—--Write (even)



Step5: No-----Write (Odd)
Step6:  Until the number (n) =0

Step7: End
begin
o Eepegt l
Read n
If nmod
‘N}/. 2=0 \i‘
Write “odd” Wirite ‘even’

| |

Until
n=0 \

HW1: Write an algorithm and flowchart to print the smallest number between two
mtegers.

end

HW2: Write an algorithm and flowchart to print the Student Mark. It 1t 15 greater
than 60, 1t prints Filling: if it is less, 1t prints Successful.

Q/ What are the main stages to follow when solving a general problem?
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Step 1: Define the problem.
Step 2: analyze the problem.
Step 3: Propose and evaluate possible solutions.
Step 4: Select and justify the optimal solutions.

Step 5: Implementation and review.

Structured programming modular programming

Structured progranmung (sometimes known as modular programming) 1s a subset
of procedural programmmg that enforces a logical structure of the written program
to make it more efficient and easier to understand and modify.
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Modular programming is a software design technique that separates a program's
functionality into independent. interchangeable modules. This approach allows for
easier maintenance. debugging, and collaboration, as each module can be developed
and tested mdependently.
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Top-Down Program Design

Top-down program design is an approach to program design that starts with the
general coneept and repeatedly breaks it down into parts. In other words, it begins
with the abstract and continually subdivides it until 1t reaches the specific.
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Consider creating the prime factorization of a number like 1540. The steps involved

might look like:

e 1540
770
x 385

x§x 77
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Top-down programming design works the same way. We start with the overall
objective and wind up with a series of steps needed to accomplish it.

o gladll e Aludisy g5 g alall cangly faw A% yhall ey JoGY) N o) e el pll asenal Sy
2 ey e )

Bottom-Up Program Design

The bottom-up program design works oppositely. It starts with the parts and
repeatedly combines them to achieve the general concept. In other words, it begins
with the specific and continually combines it until it reaches the abstract. For
example, consider the factorization from the previous section. For the bottom-up
design. the steps involved might look like:
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The top-down approach is mainly used by Structured programming languages
like C, Pascal. Fortran, COBOL. ete.
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Program ABC;
Begin

End.
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Program firstprogram ;
Begin

Write ( “ welcome ‘) ;

End.
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program firstprogram:
begin

write('welcome’ ):

end,

ODutput
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Name Type Exampel
String i o 'zahraa','reem’
integer FEEY 34,6
Real ddda dlas| 3.14,503.2
Boolean "1&“ lﬁﬁ True,False
Character il 'A''E'
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Program summation ;

Var

Fn,sn, sum:integer;

Begin

Writeln (‘enter the first number °);
ReadIn (fn);

Writeln ( * enter the second number ‘) ;
ReadIn (sn) ;

Sum:=fn +sn;

Writeln ( * sum=", sum) ;

ReadIn

End.
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Program example:

Var

X: integer:

S: string:

Begin

Write ('Enter your Name: ');
Readln(s):

Write ('Enter your Age: '):
Readln(x):

Writeln ("Your Name 1s: “. s," your age 1s: “. X):
End.

HW/What are the outcomes of this program?

Q/ Write a program in Pascal to calculate the area of the circle.
program CircleArea;
comnst
P1=3.14159:
var
radius. area: real:
begin
clrser:
writeln ("Program to calculate the area of a circle’);
write ('Enter the radius of the circle: )
readln(radius):
area: = P1 * radius * radms:
writeln ("The area of the circle 15 ', area):
readln; {Pause the program to view the result before exiting}
end.

HW/ Write an algorithm and flowchart for the above program.
Explanation:

P1 1s a constant used to approximate the value of P1 (7).

The user 1s prompted to mput the radius of the circle.

The area 1s calculated using the formula P1 * radius”2.



condition statement in pascal
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Conditional IF flowchart]

If condition true

l

If code

If condition false

Else code
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If «
Case

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

Syntax
The syntax for the if-then-else statement is —
if condition then S1 else S2:
For example,
if color = red then
writeln("You have chosen a red car’)

else
writeln("Please choose a color for your car'):

If the boolean expression condition evaluates to true. then the if-then block
of code will be executed. otherwise, the else block of code will be executed.
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Program big:
Var

X: mteger;
Begin
Read(x):

If x=10 then writeln (" bigger than 10 ")
Else

Writeln (' less than 10 ');

End.
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Program minnumber ;
Var

a,b,c,min : integer ;
begin

readin (a,b,c) ;

f (a«<b) and (a<c) then
min:=a

else

f (b<a) and (b<c) then
min:=b

else

min:=c ;

writeln ('min=", min) ;
readin ;

r

end.
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Program digit;
Var

X. integer;
Begin

Write (=");
Readln [x);

If x mod 2=0 then
Writeln ["even’)
Else

Writeln ["odd’);
Readin

End.
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Program number;
Var

y:integer;

Begin

Write(' y=");
ReadIn(y);

If{y=0) then
Writeln('positive')
Else
Writeln('negative');

Readin

negative
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program student;

var

y: integer ;

begin

write('y=");

readin(y);

if y < 50 then

writeln ('fail')

else

if (y>=50) and (y<60) then
writeln ('fair')

else

if (y»=60)and [y<70) then
writeln ('medium’)

else

if (y»=70) and (y<B0) then
writeln ('good')

else

if (y>=80) and (y<90) then
writeln ("very good')

else

if (y>=90) and (y<=100) then
writeln ('ecxellent’);
readin;

end.
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program rectangle ;

Var

X,y ,area, per :integer;

begin
write('x=");
readin(x);
write('y=");
readin(y);
area:=x"y;

writeln('area=',area);

per:=(x+y)*2;

writeln('per=',per);

readin;

end.
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Program text:

Var

X:integer;

Begin

Wnte (‘x=");
Read(x):

Case x of

90..100 : writeln("A");
80..89 : writeln('B");
70..79 : writeln('C");
60..69 : writeln('D");
50..59 : writeln('E");
0..49 : wnteln('F");
Else

Writeln (‘wrong’);
End;

readln

End. el r avill 431
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Program text:
Var
Xinteger;
Begin

Wrnite (‘x=");
Read(x);
Case x of
90..100:

Begin
Writeln("A");
Writeln(" you have a very good degree ');

End;
80..89 : writeln('B");
70..79 : writeln("C");
60..69 : writeln('D");
50..59 : writeln('E"):
0..49:
Begin
Writeln('F');
Wiriteln('you have to Re do the exam"); vl LSS

End;

Else
Writeln("wrong");
End;

Readln

End.
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program week;

var

n: integer;

begin

write('day number=");
readln (n);

case n of

1: writeln ('saturday');
2:writeln ("sunday”');
J:writeln ('monday’');
4:writeln('tusday');
S:writeln ("wednsday');
6: writeln ("thursday');
7: writeln ('friday’):
else

writeln ('error’');

end;
readln
end. Lanill 454
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Q/ Write a program to do a welcome message to 5 names , and if you

enter a different name write ( you are not on the list ) using Case ..Of

Program name;

Var

X:string,;

Begin

Writeln('type your name’);

Read(x);

Case x of

'zahraa’ :writeln('welcome MS.ZAHRAA');
‘ali* ‘writeln('welcome MR.ALI');

' mohammed' :writeln('welcom MR.MOHAMMED"),
‘'osama’ ‘writeln('welcome MR.OSAMA');
'houda’ ‘writeln('welcome M5.HOUDA');
Else

Writeln(' you are not on the list'); Jg.ﬁ.ﬁh AR
End;

Readin

End.
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