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Final Exam

Course questions (4 pts)

- What is a subprogram ?

- What are the types of subprograms ?
Exercise N°1 (6 pts)

- What does this Algorithm do?

- What will be the result for X=2, Y=8 ?

- Transform this Algorithm into a

subprogram
Algorithm What Doing
Variables X,Y,V:Integer Z:Real
Begin

Repeat
Write(Give the values of X and Y : ")
Read(X,Y)

Until ((X>0) and (Y>0) and (Y mod 2 = 0))
Z—X

ForV=1toY do

If (Vmod 2 =1) then
Z—7Z*Y

Else

| z—27/X

End

Endfor

Write ('Resultat ="', Z)

End
Exercise N°2 (10 pts)
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An Armstrong number (specifically for 3 digits) is defined as a number that
equals the sum of its own digits each raised to the power of three. For example,
153 is an Armstrong number because: 1° +5° + 3% = 1 + 125 + 27 = 153
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Write an algorithm that :

- Find all number of armestrong in a positive range [A .. B] given by the user

and put them in ascending order in a table T.

- Look within the table T and show those that are prime if exist.
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Correction of the Final Exam

Course questions (4 pts)

- A subprogram is a self-contained block of code designed to perform a specific task within a
larger program. (2 pts)

- There is two type of subprograms that are: (2 pts)
o Functions: Execute a task (generally, a calculation) and return a value (e.g., square (x) ).
o Procedures: Execute a task (general actions (like printing),...etc) without returning a value.

Exercise N°1 (6 pts)
- The Algorithm read two positive values X and Y given by the user and Y is odd. (2 pts)

Then, calculate :

Z=X.(Y/X)Y? = YY¥X¥D2 =Y (Y/X)¥22 (1 pt)

- Theresult Z=54 (1 pt)
- The corresponding subprogram is:
Function Compute ( X, Y : Integer) : Real (2 pts)
Variables i:Integer Z :Real
Begin

7 —X
Fori=1toY do
If (imod 2 =1) then

7Z—7*Y
Else
| z—2z/X
End
Endfor

Return Z

End
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Exercise N°2 (10 pts)

Variables T[100] : table of integer

Algorithm ArmstrongPrimesTabIe
A, B, i, count, temp, sum, digit : integer

Function IsPrime(n: integer): boolean
var i: integer  result : boolean
begin
if (n < 2) then
result < false
else
result < true
i— 2

while ((result = true) and (i *i < n)) do G_a)'.m.qj
if nmod i = 0 then & il dlae ) ) ,0Y Al sall Alaiil
result < false " ’ Jsaal
ot Jsial pealic: i ) ol ALl
endwhile JSG el & Qlllall Sy ol (Say)
endif Jsaa e 5 ile Jany Ul uSe
return result (WL 5 e
end e e Gl dlaad ) gal) daal
begin sl < AlsY
Repeat
write('Enter A, B: ') read(A,B) { @issiwel el ge Gnall Jlaall 3s 56 53}
Until (A= 100) and (B = A))
count — 0 { @sriwal dael s Clualy
fori=Ato B do { Joaall 8 Leal sl s gmis sima )l dlae e caadl )
sum «— 0 temp « i
while (temp > 0) do
digit — temp mod 10  sum « sum + (digit * digit * digit) temp « temp div 10
endwhile
if (sum =i) then
count « count + 1 T[count] « i 0
endif
endfor
{malic o (s sins IS 13 Jpaall 3l s )
if (count > 0) then
fori =1 to count div 2 do
temp « TI[i]
T[i] < T[count + 1 -]
T[count + 1 - i] — temp
endfor
{ G 5 Jsandl Jala A0 5Y) dlac ) e Gaal )
fori=1to countdo
if (IsPrime(T[i] = true) then
write(TT[i])
endif
endfor
else
writeln('No Armstrong numbers found')
endif
end
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