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What is a Programming
Language?

A set of rules that provides a way of telling a
computer what operations to perform
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Levels of Programming Languages

; class Triangle {
High-level program
float surface()

return b*h/2;

}

Low-level program LOAD rl,b
LOAD r2,h

MUL rl,r2
DIV rl, 42
RET

Executable Machine code 0001001001000101001001
001110110010101101001.
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Input List

Algorithm ¢

A step-by-step method for
solving a problem or doing a task

Output List
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Ex1:
Write algorithm to : Find the average marks of three
courses.

ddlall pualic ajaas)
(AV) = A ey g Cilaall Lo gia 3 cila Al -]
Av=(M1+M2+M3)/3 s il Jau sia 5 5il8 ; Glleadl -

1- Start

2- Read m1,m2,m3

3- Av=(m1+m2+m3)/3
4- Print Av

5- End

Nge and dana 4y paz R Gate tr clulall asle i J¥) s sheuall 3 pual) pglall Ay ) A5



EX2:

Write algorithm : Find the average marks of three
courses. If the average student scores greater than 90
degrees Print message "Excellent” with the average .

ddlal) jualic ajaas
(AV) = 4 a9 ilapall o gl la Al -
(M1, M2, M3) = aed e yis O cla ol 2 cddaal) -

”

Av=(M1+M2+M3)/3 s il lasigia ) ¢l8 3 clleadl -

1- Start

2-Read m1,m2,m3

3- Av=(m1+m2+m3)/3

4- if (av>=90) then print Av, “Excellent”
else print Av

5- End
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EX3 :
Write algorithm : Print the words: (PCISS) when the student

success . And print the words: (Failed) when the student failure.

Adlcall jualic paal

“Failed” sl “Pass” 5_jlue dclila ; cila Al -

(AV) 3 b4l jeyigQllall Gila ja Jara s @Al @

Pass adbl A>=50 cilajall & sana S 131 3 cildaad) Y
Failed k) A<50 s ol & gana IS 13

1- Start

2- Read Av

3- if Av >= 50 then Print “Pass”
else Print “Failed”

4- End
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g 2

!
Read x ,y
v
s=X*Yy
m = (X+y)*2
I
Print S,m
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Algorithm : sl
1- start a,b
2- Read a,b D dadlall
3-if(a=0) & (b<>0) “Jol Agaiss bl (@=0 , b<>0) uls 13)

then print “ Impossible “ « Giglio > 7+ wbl (@=0, b=0 ) culs 131 Y1y
4- if (a=0) & (b=0) X=-b/a : 5 (8<>0) Y
then print “ Identical case “ ol 5l
5- if (a<>0) .
then x=(-b/a)
6 -print X
7- End
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Algorithm :

1- start
2- Read x
3-If (x>2) then
y=2/(x-2)
4- if (x<=-2) then
y=-4/(5-X)
Else goto 2
5- printy
6- end
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Algorithm :

1- Start

2- Read x

3- if (x mod 2=0 ) then print “Even’
Else print “Odd “

4- End

/
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If x = Zaro then g0
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Arrays

An array is a series of elements of the same type placed in contiguous memory
locations that can be individually referenced by adding an index to a unique
identifier. That means that, for example, we can store 5 values of type int in an
array without having to declare 5 different variables, each one with a different
identifier. Instead of that, using an array we can store 5 different values of the
same type, int for example, with a unique identifier.

For example, an array to contain 5 integer values of type int called A1 could be
represented like this:

Al

>
Int

where each blank panel represents an element of the array, that in this case are
integer values of type int. These elements are numbered from O to 4 since in
arrays the first index is always 0, independently of its length.
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Initializing arrays.

When declaring a regular array of local scope (within a
function, for example), if we do not specify otherwise, its
elements will not be initialized to any value by default, so their
content will be undetermined until we store some value in them.

The elements of global and static arrays, on the other hand, are
automatically initialized with their default values, which for all
fundamental types this means they are filled with zeros.

In both cases, local and global, when we declare an array, we
have the possibility to assign initial values to each one of its
elements by enclosing the values in braces { }. For example:

Al [5] ={54, 8776, 32,98, 2},
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This declaration would have created an array like this:

0 1 2 3 4
Al 54 8776 32 98 2

The amount of values between braces { } must not be larger than the number of
elements that we declare for the array between square brackets [ ]. For
example, in the example of array A1 we have declared that it has 5 elements

and in the list of initial values within braces { } we have specified 5 values, one
for each element.

When an initialization of values is provided for an array, C++ allows the
possibility of leaving the square brackets empty [ ]. In this case, the compiler

will assume a size for the array that matches the number of values included
between braces { }:

A1[]={54, 8776, 32, 98, 2}:

After this declaration, array A1 would be 5 int’s long, since we have provided 5

initialization values.
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1- Start ( et >

2- A1[]={10,20,30,40} ‘L

A1[] ={10,20,30,40}
3-result=0 Result =0

4- for (i=0;i<4;i=i+1)
result = result + A1[i] —>< For ( i=0;i<4;i=I+1) >
5- print result

6-End Result = Result +
A1[i]

/ Print Result /

!
-
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1- Start

2- list[10], max=list[0].

3- for(i=0;i<10;i=i+1)

Read list[i]
4- for(i=0;i<10;i=i+1)
if max < list [i] then max = list[i]

I
List[10]
Max=list[0]
r

4{ For ( i=0;i<10;i=H#1) >

T

/ Read list[i] /

©

5- print max
6- End

{ For ( i=0;i<10;i=H1) >

vz

l .

max = list(i] /L\

Ne

M

e aa) daaa 3 d a1 Rl (uya (7 Clulal) agle (galu

T
/ Print rlnax /
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1- Start

2- list[10], min=list[0].

3- for(i=0;i<10;i=i+1)

Read list][i]
4- for(i=0;i<10;i=i+1)
if min > list [i] then min= list[i]

- D
L.
List[10]
min=list[0]
T

% For ( i=0;i<10;i=k1) >

7

/ Read it /
O

5- print min
6- End

J For [ i=0;i<10;i=k1) >
\

4\3:-' miw.\gﬁ_e_a 2 oo8al) Guda tr bl agle gala

Yoz Nz
|
M in=list[i] /l\
- w::
I

/ Print min /

T

¥ (5 gieal) 4 pal) o glall 4y ) 408 £y




4 giuaa palis Jad o gl dsa ) B il Qii)
s Yo e ajs.n .

L Jamall g paliadl JS aad Juala dslikay o iy a3 A1[10],sum =0
1_ Start < F (':D".J-Jcll:}"=l+1] >
2- A1[10], sum=0 —

3- for(|:0,|<10,|=|+1) / Read A1[i] /
Read A1[i]

4- for (i=0;i<10;i=i+1)

Sum:sum'l'Al[l] % Fcrr['F=D;'r-.-:.1D;i:I—|-1] >
5-av =sum/10

L
6- print sum , av Sum = sum + A1(]

8- End CP

Av=sum,/10

T

/ Print sum ,Av /
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Multidimensional arrays

Multidimensional arrays can be described as "arrays of arrays". For example, a
bidimensional array can be imagined as a bidimensional table made of elements, all
of them of a same uniform data type.

0 1 2 3 4
0
Bl 1
2

B1 represents a bidimensional array of 3 per 5 elements of type int.

B1 [3][5];

and, for example, the way to reference the second element vertically and
fourth horizontally in an expression would be:

B1[1][3]
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B1[1](3]

B1 1 X >

(remember that array indices always begin by zero).

Multidimensional arrays are not limited to two indices (i.e., two dimensions).
They can contain as many indices as needed. But be careful! The amount of
memory needed for an array rapidly increases with each dimension. For
example:

century [100][365][24][60][60];

declares an array with a char element for each second in a century, that is more
than 3 billion chars. So this declaration would consume more than 3 gigabytes of

memory!

Multidimensional arrays are just an abstraction for programmers, since we can obtain the
same results with a simple array just by putting a factor between its indices:

int B1[3][5]; // is equivalent to
int B1[15]; // (3 * 5 = 15)
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Example
0 1
0 2 5
B1 1 4 0
2 9 1

1- start
2- B1[3][2]={ {2,-5},
{4,0},
{9,1}}

3- for (i=0;i<3;i=i+1)
For (j=0;j<2;j=j+1)
print B1[i][j]
4- End

A5e daal leaa 30 a8 1R (e

BI[EI[2I- {2-3,
A m

91} }

«’<
/

>
>
/

Print B1[i][j]

€ j

fr Clwlall agle (5l Js¥ (s sieall 4 yal) aglalt 4y 3t 43



Exam pIe 2 : Write an Algorithm that build a matrix of 5 rows

and 3 columns. As the use to enter the values of all the matrix items,
print out the sum of al matrix items and print out the sum of the

items

10
13

11
14

1 \

| 4]
Matrix ’ 7 \
10 |

I

RaaiE
L
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Home work : the flowchart
1- start

2- matrix [5][3], sum=0,
sumdiagonal=0
3- for (r=0;r<5;r=r+1)
for(c=0;c<3;c=c+1)
Read matrix[r][c]
4-for(r=0;r<5;r=r+1)
for(c=0;c<3;c=c+1)
sum=sum + matrix[r][c]
5-for(r=0;r<5;r=r+1)
for(c=0;c<3;c=c+1)
if(r=c) then sumdiagonal= sumdiagonal+ matrix[r][c]
6-Print sum, sumdiagonal
7- End
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Example 3 :Write an algorithm that build a matrix of 5 rows

and 5 columns. As the use to enter the values of all the matrix
items, print out the sum of al matrix items and print out the main
and sub diameter of array

Al
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1- start

Home work : the flowchart
2- A1[5][5], sum=0

3- for (i=0;i<5;i=i+1)
for(j=0;j<5;j=j+1) Read the element of array
Read A1l[i][j]

4- for (i=0;i<5;i=i+1)
for(j=0;j<5;j=j+1) Sum all the element of array
sum=sum+A1[i][j]

5- for (i=0;i<5;i=i+1) SN B
for(j=0;j<5;j=j+1) Print the element of main
if(i=j) then Print “The Main diameter is”,A1[i][j] diameter of array
AP
6- for (i=0;i<5;i=i+1) By T T
for(j=0;j<5;j=j+1) Print the element of sub
if(i+j=4) then print “The sub diameter is “, Al[i][j]>Eameter of array
R o LY
7=End
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Sqguare Matrix

Same number of rows and columns
5 4ol
Bz 136 ]

Al
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Transpose Matrix

Rows become columns and
columns become rows

ail a2l ..., aml

arz a2 ,..., am2

' dln d2n ,..., dmn_

52
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Example of a transpose
Thus,

Bl A dj; Ay a8y
el T % % d, d,, 4ay
Ay Ay

BN Ch\Windowssysterm32omd.exe | = | = |—-E§--]

Homework:
Write an algorithm

and draw the
The elements of the Original matrix are: f|OWChaI"[ to get

il
2
3
4
=
6
7
8
?

these output

|
N

Press any key to continue . . .

\

53
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Special matrices

There are a number of special matrices
Diagonal
Null
ldentity

54
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Diagonal Matrices

A diagonal matrix is a square matrix that
has values on the diagonal with all off-
diagonal entities being zero.

Age daa) daaa 3 a1 shal) u

0 O
a,, O
O a33
0 O
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Null Matrix

A square matrix where all elements equal

Zero.
0> 0000
0000
0000
0000

56
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ldentity Matrix

Square matrix with ones on the
diagonal and zeros elsewhere.

—
|

Age daa) daaa 3 a1 shal) u

100 0
0100
0010

000 1_
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ldentity Matrix

An identity matrix is a diagonal matrix where
the diagonal elements all equal one.

Homework:
Write an algorithm
and draw the
flowchart to get
these output

Age daa) daaa 3 a1 shal) u

0

0
1
0

C:A\Windows\system32\cmd.exe

| B ) |

tg cludal) agle il

JsY) (s ghusall
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