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Algorithm
Algorithm & pseudocode S g8l g g

* An algorithm is a procedure or formula for solving a problem.
o lSha Ja ddis el sal o daa )l sAl,
e Pseudocode is a kind of structured English for describing algorithms. It allows the designer to focus on
the logic of the algorithm without being distracted by details of language syntax.
4l Al Ghie o 58S il asiaall e L) Gl ) Al Coa g Jdabiiall 4, 3a3Y) e ¢ 5 4 ePseudocode
AR S 5 el il 05 o 050
Example
e Let's say that you have a friend arriving at the airport, and your friend needs to get from the airport to
your house. Here are three different algorithms that you might give your friend for getting to your
home:
Al 2506 Lia @l jia ) el e e e sll Glisnia zling s ¢ ladll ) deay Wanea @lal () (2 jidil o
(el a1 g o el Lglan’ 38 31 e ) 52

e The taxi algorithm: (=Sl oY) & jles Aaa ) ) sa

— Go to the taxi stand. 3oa Y1 ol i ga ) caadl

— Get in a taxi. B3yl 3 b Jaial

.Give the driver my address — i @l el

¢ The call-me algorithm: o dlail daa )l A e

-When your plane arrives, call my cell phone. (A ey Jaail ¢ el yila il Ledie -

- Meet me outside baggage claim. AxiaY) 23l S s (AL -

¢ The bus algorithm: (U=l daull 4 ) 55

- Outside baggage claim, catch bus number 70. 70 pd, ABL ~ A Zaial) 225

- Transfer to bus 14 on Rukab Street. S, gk 14 A8 paldl ) Jamy)

- Get off on Jerusalem street. ol g s G

- Walk two blocks north to my house. e ) Ylad e Al L)
(A2 51 Jac) AS fidiall Jand) cilals

e Input: READ , OBTAIN, GET Jeaal ¢ e Juanl ¢ T8 :JRaY)

e Output: PRINT, DISPLAY, SHOW Sl ¢ e ¢ el izl AY

e Compute: COMPUTE, CALCULATE Cual ¢ cal tcual

e |nitialize: SET ugl: SET

¢ Add one: INCREMENT 33l 3 raaal 5 ddla)

Types of Algorithm operations £ 80 s 15

0 Sequential AN
0 Conditional  bsia

0 Iterative e
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- Computation operations Gleal) able
Example:
Set the value of “variable” to “value” or “arithmetic expression”
WA W R IR R

Variable e
Named storage location that can hold a data value . (23 a8 g ULy dady BlEGAY) 4iCe d3aa (A5 g ga

Input operations JAN cllas
To receive data values from the user. paiiall e i) ad el
Example
Get a value for r, the radius of the circle dad o Jduanlpsjilall jlad Caa
Output operations zIAY) Sllee
To send results to the screen for display. L el ASLEN ) il Jla Y
Example
Print the value of Area Jaal) dagd ada)

e Write an algorithm to find and print the sum of two integers ?

fCpagaia (e £ gaaa Aol g ey 4pa ) sa S)

1. Ask user to enter first integer JsY) zamaall aaall JA) axiiosall (g callal
2. Read the integer and save as integer_1 1 s Sabia) g maall 2l 1 3
3. Ask user to enter the second integer S sall aoall Jia) aadiiall (e allal
4. Read second integer and save as integer_2 S adaia) g S masiall 302l ) Integer 2
5. Add integer_1 to integer_2 and save result as sum & sanaS dagill Ladal g mmaia 2o ) 1 Bosa ol
6. Print sum to screen LA e g sanall Aelila
[ B | "EMC programshSpring2015hFisrt_Algorithmi\biniRelease\Fisrt_Algorithm.exe” |4|—J':' | B | y

Pleaze Enter the First Integer
o

Elease Enter the Second Integer

Result is 11

*  Write an algorithm to find and print the area of rectangle.
Jabaiusall dalise delida g MY dae )53 Sl

1. Ask user to enter the height of rectangle. L Qeainsall o1& ) JA) axdiiall (el
2. Read height and save as rectangle_height. . S abaial g i ¥ 138 rectangle_height
3. Ask user to enter the width of rectangle. dibiasall (s JA) padiuall (e llal
4. Read width and save as rectangle_width. S \ghia 5 (a2l 3¢1 8 rectangle_width.

5. Multiply rectangle_heigh by rectangle_width and save the result as area.

=l rectangle_heigh . rectangle_width AalueS gl ksl
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6. Display area.
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Write an algorithm to reverse any two digits number. (8 (e (550 30 (51 (uSad 4 ) 53 S,

1. Ask user to enter two digits number. Cad ) Jaa) aadiuall (e allal,

2. Read number and save as num. S adaés 5 o8 1) 3¢ B,

3. Divide num by ten and save result as tens. < yic 5 ) sea & dagill Lis) g3 ke e @l shul) A8,
4. Divide num by ten and save remainder as rem. axd num S AUl bds) 53 580 e rem.

5. Multiply rem by ten and save the result as rev. el rem daal jeS Aagll bdal 55 e 8,
6. Addtenstorev . daal ) ) @l pde ol
7. Printrev. dxal pe dela,

e |F
e (Case

Ask questions and choose alternative actions based on the answers.

Example
if Ais greater than B then
print A

Cllay) e 2l Ay el ja) yial Al &

O @ e ST S 13
i dels

else (<X il Q1030
print B cdslh

end if Lyall gl

YN

iR sl e ALAS Gany LS JUial) geia g5 B gucall

Print A / / Print B

ELSE keyword is optional

4,158 ELSE A ) cilaldl)

IF condition THEN IF condition THEN 03 b &l (S 13
o) o il S 13) Sequence 1 1 Julos
Sequence Judiss ELSE IF condition THEN Gy amy Ja a3l IS 1Y) Y
END IF 13) e led) Sequence 2 2 Julis
ELSE IF condition THEN ~ Jusdudll @l aey da 5300 S 13 Y

ELSE DA s lall S 1

END IF 13) ¢ Lga)

Sequence 3 3 dulis

Sequence 4 4 Jolal
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Logical Operators : Relational Operators :
dgilaial) Jal gall A 8Nal) Jal gall
Greater than e S
° AND . * Greater than or equal ) )
« OR goluy 51 oo sl
+ Lessthan O JB1

e Less than or equal
soluwo ol (o srol
* Equal 9 Luwso

® Not Equal Solwio s

Write an algorithm to print passed or failed based on the student grade.

el da 3 o pUL Lgldd i W jlia a3 deall dpa ) ) 53 S),

1. Ask user to enter student grade. Ul dx 3 JB) asdiewal) ¢pe bl
2. Read grade and save as student_grade. iy Lglaia) g 4o Al § 3 student_grade.

3. If student_grade greater than or equal sixty then

O 13) student_grade O3 Ciad) (5 by of (e S

print “passed” "rali"aclb
else sSal)

print “failed” "o, Jald " okl
endif 13 sl

Write an algorithm to find and print the maximum element of a set of 3 integers.

AN AN

Ask user to enter the first integer. JsY) aaall aaadl Jla) axiiual (e callal,
Read the integer and save as first_integer. i axe Jsl o ey abaial g manall aaad) 1 ),
Ask user to enter the second integer. S masaall 23al) JR) aadiial) (e llal,
Read the integer and save as second_integer. B zemaa 230 o jliicly adaial 5 moauall daall 18
Ask user to enter third integer. G masaall 232l JA) ardiiall e llal
Read the integer and save as third_integer. zna 22e Gl b il abiial  aall 23a) )
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7. Let max equal to the first_integer. na 2o Jsl gy pSle o
8. If max less than second_integer then 4l ma 230 (e B B 2all (S 1)
set max to second_integer a0 ) (Y ) e

end if 13) el

9. If max less than third_integer then e 2xe Gl e JBT oY) sl IS 1)

set max to third_integer e aal (puad¥) 2l (e
end if 13) ¢ lga)

10. Print “the maximum integer is” max ) a4 sl saall aBY) " Al

Write an algorithm to find and print the smallest of three given numbers (assume all
numbers are different

(Adide QB8 )YV JS o i 5l Blane a8 ,1 52 jraal delida g dlagl dae )l 52 iiS)

1. Ask user to enter first number IV 8,0 Jlay) andiial (pe callal

2. Read number and save as num1 S akaia g 80 1 8 numi
3. Ask user to enter second number S a8 JB) ardiial e k)
4. Read number and save as num2 .S abaial g 80 1 3 num2
5. Ask user to enter third number GO P | S PN JPRE N (PR Y
6. Read number and save as num3 .S adaia 5 28 )0 1 8 num3
7. If num1 smaller than num2 and num1 smaller than num3 then

print “num1 is the s'mallest”
Sa) 9 1 ab N ada) 1) 3 asadl (e sa) 1 daadl 5 2 aaadl e hal Y0 aaad) 1)
else If num2 smaller than num1 and num2 smaller than num3 then)
print “num?2 is the smallest”
o) s 2 28l kel 13 3 daadl (e preal 2 2aall S5 1 22al) (e jraal 2 22l IS
else print “num3 is the smallest”  ( sa¥l 58 3 ad,ll aukl) S ud 13)

end if Al 1
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T T T
T F F
F T F
F F F

Write an algorithm to read a number x and display its sign.

Adde (a0 9 x al ) Be Al da ) sA i)

1. Ask userto enter a number Ay JBy) aadiia) (e llal
2. Read number and save as X S akadal g A8 ) 181X
3. If xis greater than zero then Y e e pS)x Q80113

print x “is positive” bl X" Al e
else if xis equal zero then 13 ) a5 gl x Q811 OIS 1Y)

print x “is zero” "y Xl akal
else

print x “is negative” "ol A x skl
end if
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Write an algorithm that will input student average. If the average is greater than or equal to 60 and

less than or equal to 70, the algorithm should display “Passed”. If it is greater than 70 and less than or
equal to 80, print “Good”. If it is greater than 80 and less than 90, print “Very good”. If it is greater
than 90, print “Excellent”. If it is less than 60 the prints “Fail”.

G T0 s 5l oo BBl B0 (s sl 5} ST Jann gial) (S 1) alldal) as gia JUA) Lol (ra dna 0 g3 S
Sl g 80 (ST s 13) 2" aukal « 80 (s5esd 9 1o S5 TO (e ST ils 1Y) Mrali™ da ) gAY G s
JALEET Cile gaball 1B 6O e B LS 1) M Slaa™ agdal ¢ 90 (e ST ClS 1Y) M3 3™ adkl < 90 (we

1. Ask user to enter student average <l lau gia JA3) ardiidll (e ol
2. Read average and save as ag ~~L s g Jau giall 3¢)

3. If agis greater than or equal to sixty and ag is less than or equal to seventy then
O 13 ag OS5 ciall (5 s sl (e ST agopman (s s 5l oo i
print “Pass” "rali" audal
else if ag is greater than seventy and agis less than or equal to eighty then
OS IV agosiad s st ol il (e 8 Al 5 Cpimas e S
print “Good” " " ashl
else if ag is greater than eighty and ag is less than ninety then

Ol e i s il e 5eS) Al S 13

print “Very good” "l aa " okl
else if ag is greater than ninety then 130 90 (3 et il A
print “Excellent” "ol ol
else grell
print “Fail” " Jalé " okl
. T T T
end if
T F T
F T T
F F F
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23 5 Iterative
Perform “looping” behavior; repeating actions until a continuation condition becomes false

s BIBZ Y .L:).CI: — i Qe al) ) S ¢ "|00ping" P e

1 2 3
WHILE condition REPEAT FOR iteration bounds
sequence sequence sequence
END WHILE UNTILE condition END FOR
1. Setiequal totwo 2 s Jaal
2. Whilei less than or equal six 6 sl o) 8 Lain
print | i b s )
add two to | i ol sl
end while
Output:
246

\Write an algorithm to calculate the average of a set of 10 students.

O 10 e Ao sanal Janall lual Gae )l 52 (iS)

Sulation 1
1. Set counter to zero Dha e dlaal) s
2. Set total to zero Dha e g saadll lava
3. While counter is less than ten 13010 oo J8) 2laal) Lain
Ask user to enter grade da ) JBa) sadiual) el

Read grade and save as gd =~ <! Leadal 5aa 1 8

Add the gd into the total g saxall A gd coal
increment counter 3L 5l alae
end while

4. Setthe average to the total divided by counter sl e aguie Jaa¥l g Jonall byl
5. Print “the average is ” average b gl " Jarall " el
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Sulation 2

1. Set countertoone a5 Je alaxll Jaal

2. Set total to zero aly e g seadl vl

3. While counter is less than or equal ten 13110 ssbon 5 BB dlasll Laiy
Ask user to enter grade da )l e aadindl JL
Read grade and save as gd gd & Ledaia) g 2a Hall ) )
Add the gd into the total g sexdll J gd ol

increment counter

end while

4. Setthe average to the total divided by 2=l e a sude Ja¥) & Janal) Lyl

5. Print “the average is ” average Lo 1S " Jandll " dclila

Write an algorithm that will count the number of student pass in a class and the amount

failed. The pass mark is more than or equal to 65. Suppose the number of students are 30 .

The algorithm should output the amount fail and passed.
U= 58l 65 s sl e S| Zlaall Aadle | Ll el g Juadll 8 Ul L @l e 230 Caa Ae ) 53 S
a5 L Jd A Ll 1 AL el A a8 G ng 30 Ul e

1. Set counter to zero Daall e dlaal) Jasca
2. Set passCounter to zero Jaall Je passCounter (s
3. Set failureCounter to zero Dl e Jidll slae Jayal
counter less than thirty O Cye BT Slandl Lty
Ask user to enter student average Qltal)l Jare JAa) ardiual) (e lhl

Read average and save as ag <l Lads g Jaus gidll ¢) A
if ag greater than or equal sixty five then 1) (s g ded (g5l ol ( S) g W
increment passCounter gl S Bl )

else

increment failureCounter Jhal) S 30 )

end if

Tua el elaa 9
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increment counter Value

end while /

5.  Print “pass counter =“ passCounter “and failure counter =“ failureCounter

/ "l alae Jadl) slae 5" Fladll Bl ) = Zladll saly ) okl

Message
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dgualal) L) (e (Bl Cilaglid

Question #1

Assume you are working in teamwork for designing new buildings. The new designs must consider carefully

the number of emergency exits (sANsh Z34) the building should have; depending on number of people in this

building.

You as a computer programmer, write an algorithm to read number of persons supposed to live in this

building. Then, the algorithm determines and prints out the suitable number of emergency exits according to

the following table:

Number of persons Number of emergency exits
50 or less 1 exit
51-175 3 exits
176- 320 5 exits

If number of persons is above 320, number of emergency exits calculated as the following equation:
No. of persons
0. OTpersons . 1.8

Number of emergency exits = 00

Question #2

Write an algorithm to read number of Palestinian populations in 2019. The number of populations increases
by a fix rate of 2.8% per year. Write an algorithm that finds the year in which the number of Palestinian

populations will exceeds the double (i.e. twice) current number.

Toa Q..;JS\ slua 11
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Question #1

Solution :

ask user to enter the number of people and save it in PEOPLE
IF PEOPLE is less than one THEN
set EXITS “ Error, you can’t enter zero or minus number”
ELSE IF PEOPLE is less than fifty one THEN
Set EXITS to one
ELSE IF PEOPLE is less than one hundred seventy six THEN set
EXITS to three
ELSE IF PEOPLE is less than three hundred twenty one THEN set
EXITS to five
ELSE multiply PEOPLE with 0.018, and save it in EXITS
multiply EXITS with one thousand and save it in EXITS
set COUNTER to zero
While COUNTER is less than three set
R to EXITS mod 10
subtract R from EXITS and save it in EXITS
divide EXITS by 10 and save it in EXITS
Increment COUNTER
add one to EXITS and save it in EXITS
END IF

print EXITS

12
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Question #2

Solution :

START
ask user to enter number of Palestinian populations in 2019 and save it in PAL_POP

IF PAL_POP is less than or equal zero THEN
print “Error, you can’t enter zero or minus population”
ELSE
set YEAR to 2019 set
X equal to PAL_POP
while X is less than or equal (2 multiply POP)
multiply X with 1.028 and save it in X
increment YEAR

END While
print “Palestine populations will exceeds the double in ” YEAR

END IF

END

Diyaa suboh
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