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Q1) Using 1947 as the base year, fit Thomas Malthus's model
for the population of Irag and test its accuracy in predicting
the population for the years 1977, 1987 and 1997
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(the year 1800 (N(1) = 5.3 million people
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Q) How much time does a 3 kW immersion heater need to
heat 100 kg of water at 15°Cto 60°C?
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diall G ga Sl G il pd dUa Al Gl aa A adial) ¢y S (AT dalas Jiliad
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Al 4 jl8a bl ¢ g Sl ) adial) ¢ g2 S A il B jata A (A (0
kel 13gd o AT jaad) idy aSE 0410 Asdall

Q) In afossil sample, the ratio of radioactive carbon to natural
carbon compared to the natural ratio was 10%. What is the
approximate age of this fossil

2 A 20 J81 %2 L ke G gual gl 4l gl puais (o

g Aasl) 0 (e i aSB o) £ 165 (A paind) 18 Cpe dilaiy) dpagd) cuils 1Y) -1
. 4w 60

il i) Aall) jell -2
2 gl DA adiall paiadl 138 (e A0 dpd Ao A5 Cpma g alBie ) Gl -3
$953 4d) a2 99 Ol gaal) 13 (e alie a9 1B ) gaad) iga Jla i guailly uaind) 138 fay
Olgal) il jas a8 adial) il asdal) (5 giall (0 %10
Q) Aradioactive element has a depletion rate of 2% every 20
years. Find:

1. If the initial amount of this element was 165 grams, how
much of this amount will remain  after 60 years?

2. What is the half-life of this element?

3. Assume that the bones of a certain animal retain a constant
level of this radioactive element throughout its life, and
then this element begins to deplete upon the animal's death.

If abone from this animal is found and it contains 10% of
13
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the normal level of the radioactive element, estimate the age
of that animal..

( Modeling using difference equations) 4@ &l sl aladiul daladll

Mia (e M8 dpatiald) @) yiiial) g calidliial) e Jaladl) ol

: sequence Al

N={0,1,2,...} 4okl JacY) 4o gana (input DAia 5) ) Lgdllaia A3 A
JaeY) de gana (1a ‘Hue de gana ( OUtpUL Wi As ) ) Range Wiy
dadal)

Dynamical system (S al) auadl)
Allita 3 gan o dpdaly ) ABe oo B e oA
a1
A0V el (e JS (e Bl gal) cildlitall 3 gan (uad ) S
Examples

Write the first five terms of the sequences generated from each
of the following models

1) an+1=2a, ,a=1 ,n=1,23,.......
2) bn+1=2b, +3 , bp=0 ,n=1,23,......
3) Cn+]_ = Cn( Cn+]_ ) y 0 _2 n= 1 2,3, ......

Ay i) e JS1 (S ol AUl ) 23 gadl) quis) ¢ Al
Examples: Write the mathematical model of the kinetic
system for each of the following sequences:
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1) A={1,3,5,7,9,....}
2)B={1,3,7,15,31,....}
3) C={ 2,4,16,256,.....}

An easy model for modeling ) sl dalai & Jgu 3 gad
(change

DY) pigadl) ag Liba B Al glal) he daded) dadad (Say
i) 4 Adlal) Aadll = AlEtal) Al

O 5té | ale JS1 002 sa Adma Ay (8 O g pala ada (B gall) jlala GUS 1Y) (0
ool el zisalll aa ¢« Glgs 100 sp Cpiead) san) B ALl Al B adinall ana
Olgaad) 138 dacly 5uiill 7 gadl) addin) o8| Al i 3 ) gaald) adlina ada judl O

_Z\.um‘ Q.AASJ\ Q\M Z\-‘\*ﬂ k‘.‘ﬁgﬁ

Q) If the rate of growth in the size of an animal population in a
certain environment is 2% per year, then if the population size
in that environment in one year was 100 animals, find the
mathematical model that expresses the change in the size of
the animal population in that environment. Then use the model
to predict the numbers of this animal in that environment for
the next five years

: difference operator G@uall i
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QAN Jisa 1 iy s

Y Ao dmsAa, Mias ancana Ox A
A ap= an+1 - an

( Forward change effect) (¥ 3l fga 1 iy ol

Ol i alladd) Cpaly ) Cra

A apn= an+1 - An

=F a, - an
=(F-1) an
DO raba¥) Al fisay BRI isa (i ABDad) () gub
A=F-1

Lzl zilail) Ja B LAY A el (e A3ladd) 438 Al Adlaal) aladiad

Using the first-order linear difference equation to solve
mathematical models

Ll ) ziladl) Ja 8 gl SlaieY) Al 48 6 i alaa oLl (i i

L P o S el 60 £ 1 S (1)
co(1-c]D) n
a,c ;61 #1
a,={ 1-¢c T @1 aFL (2)
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co+an (c1—-1
n[o n(c1—-1)

co+ap( c1-1) .
e ;€1 F Lo, (3)
n = % ;€1 =1, (4)
co

s {a,) Aduall bl zdgadl) S (o
an+1 =5 ta, "ne N
ap =3

lEial) 028 (pa d5da 2 ) Jg) 2a =)
AUial) o2 (e Adal) aallg e (waldd) aad) aa Y
103 4iad oA g Adlital) oda & aad) aB ) sala =Y

98 { a,) il L&l )l 73 salll S 1 (u
ant1=14+3a, ;neN
dp = 2

dlial) o0 (pa dgan (uad Jgl A Y
AlUial) 538 (pa ddal) dallg pdie (ualddl aal) as .Y
147622 Aiad 51l g 4dliiall 028 4 aal) a8 sala ¥
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Case studies in deterministic ) : 3ol &uadall dadaill & el 4l )2
( modeling of change

& il (g (il

3)\}&\3@&@’4&9@3)\}3@)4@)@\&43&c)#ﬂ\%ﬁ&&*\hﬁ&.«
CAB S SR AL an S ) (e dadad JAY) g) Baeda JAN i pudag Jia ¢ A3

Ols sl
pesall AN 81 pad) daa A Ja . To
g poilly Anaal) Al (8 A5 5 ) Al da o M 3an: C

438 jil) Adlaal) Cpa g g 3 o) Aia ) Bas gl A o Ll Bl a Aoy ) et T,
LAl g QB sa 1A 9 1 A

AT, =Tps1—T,=k(T,—c) ; neEN
culh Jlakagd K o 3
P ts ol 4l (g (i 1)

& i Ay Bl daaall Al g cAL aeddl G AT, 8000 da 3 B (38
3l Al (Fa s O @A

Aa 0 22 Wision daja A8 2 JANa ) 4y 5ha Ao pa 62 430 s A L S JAa) (om
4510 A3 43 60 430 A ) Caual Basl g ABBY g9 ¢ 450

AN 5 Gl B amy LA B ) s Ay 3 (S aS -]
Ll zagail) Ja af Alad) ol g dad il (5 gl 0 9B aladilly -2

40 A8Bal) & LA B ) jad) Ay 3 3 -3

Agsia da gy 23 (LA B A A ya G oSl AR B S ary -4
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Newton's law of cooling

Q) A cup of tea with a temperature of 62°C is placed in aroom
with a temperature of 22°C. After one minute, its temperature
becomes 60°C.

1- How hot will the tea be after the first 5 minutes

2- Using Newton's law of cooling, model this situation and
then solve the resulting model.

3- Find the temperature of the tea in 40 minutes

4- After how many minutes will the temperature of the tea be
23 degrees Celsius.

Y- EAKIP

% o W laia 4y g Bl L&WET iy C o Adiai) Lgiad b gl Salgd(
BalgAl oda dall S All zigalll fa -1

Sl gigaill dall a2

Balgdll oda A (o gl mal aBe aa -3

el e Kb gl Balgd dagd Lgnd Cielals K1 da U ,edY) d3e a3 -4

BAAN i)y ¢ Jlad C= 20000 (A b sl Balgdd Ail i) dasll) o a8 -5
£ sana Ul 5 ¢ V) Adual) ) DA Balgdil) odn dagd x| 0h1 W ylaka 4y el
Balgl) ol Ao o Liaili L o Adu aS day 32 a5, AaS) ) 2L Y
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Savings certificates

Q) A savings certificate with an initial value of C dinars,
earning a monthly interest of a%

1- Formulate a dynamic model for the value of this certificate
2- Find the solution to the kinetic model
3- Find the monthly profit amount in this certificate

4- Find the number of months required for the value of the K
savings certificate to double

5- Suppose the initial value of a savings certificate is C =
20,000 dinars, and the monthly interest is 1%. Find the value
of this certificate during the first months of the year, as well
as the total cumulative profits. Then find after how many
years the value of this certificate will double

Sl A

hud g cull dad cpa JLaa A o laka gl fae adag W C fliay a4y i)
%or aldha dy g Baildy g Jla M L lala 4y g Jaludly Biial) dlsal)

: islhall
) 138 08 cusliaal) s gl daall (e umall S jal) i gadl) i8I -]
Sl gigaill Jall aa -2
) el JalS il 4 DU el aas aa -3
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O Aaalill g ASH Alaal) wand Gl g dall Jib ¢ Ao ghaad) Alsall £ sana 32 -4
i) gdlf

Home mortgage

He bought a house for C dinars and paid an initial amount of A
dinars of the house's value. He paid the remaining amount in
monthly installments of M dinars, with a monthly interest of r%.

Required:

1- Write the dynamic model that expresses the monthly
amount required for this house.

2- Find the solution to the kinetic model

3- Find the number of months needed to pay off the entire
price of the house.

4- Find the total amounts paid by the buyer until the full
amount is paid, resulting from interest.

: Jadl
S i N e N g g Rl (e usthaall Cpal) Jiag by sidal) o) G2l
il

G Al o ga bl gz dgal )
S B+ Gl jeldd) B Gigthall cpall = n+l gdd) A llaall cpal)
g*ﬁ\ Jaodl) - b

O Ll 8 ol8

D=C-A

£ &l e 5 idial) dad B el el Jiay s D O Gua
L) JRAIL (98 (bl @ asadl) )
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bn+1 = bn+r bn - M
boz D
1)

bn+]_ = bn(1+r) - M
bo: D

Ab,, &) Bad
Dby =byiy — b,
il Adlaall A odle) i galll i sain g
Ab, = b, +1b, — b, — M
Ab, =rb, — M

paildll e ﬁl.'d\\g alaall éi,ud\ Coa ‘_'g)ﬂ\ 9 (il slad) daay ‘533\ O gr":‘ ‘3&3
M éM\M\ Jdkag in — rbn

Ny g g A&l G B M <, Sl ce aalill g ciliaal) dlial) oS 13
A1 ) Gl Ml e (g sidiall padain O g il g ) ety

Sy A g g bl G G M >, BN ge aalill g Ciliaall dliall (LS 13 Laf
S G Badaa Ba

9 LS Ly g g idiall cpa B M =, BaLA (e aalill g Ciliaal) aduall S 13 g
Jhali gl 33k g9

400 438 jal) Aalaally 3 gadl) 4 Uy Alld g Wi ilil) ol 1) 23 gadl) Jag g3 (Y
Ap+1 = Co + C1ay
bo: D
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co=—M <c;=1+1r <bo=D
A Aaleal) cpa Jo¥) ladll PRESAR SR S ROV
co(1—c7)

a, = 1—C1
ncy+ a, ; c1=1

+ apc} ;1 =1

Ll i lasatl) (e Adasdas g (sla g2l dra g

b, = M[l_(:w)n] +D(1 +1)"

N &l A o idad) dad B Al dlial) dad axi p, ) Eua
M) 5_AY) Aaleal) AU el pad JalS el da MU gV il dalaae Mo
@&‘MJM‘Q&@SJQM\@M@JMQL@JMJ

M
_ Ln [M—rD]
In(1+71)
8 g 08 (e Ao ghadd) il gdll £ gana Uslas Lol

n
Si = Zrbn
i=1

l
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(radium decay) : agl A Slaas
M\Q\&H\MJ&ZSJSS %1@&)&&\@0\3@)4&‘9&?&4\}\
L 25 JI Ay (A Lgadd asl) (5 gl A 25 JS Ay A puaind) 138 (e 43801
 Agasl) Al (e 057 Lga La g skaa ABLudl)

oadi 1))
29331 1) (e Al dgasl) il 1 X
Ol (34 25N dry Agiiall o gaal ) AgaS Jiad 1 X,
Cosiaad) Cya 25 a3 4 3331 ) Al ol M) 3 galll 13
X, =X, —0.01X,
X,.1=0.99X, ,neN
X, =100

40} 48 L8N Adalaally 455 8 Al 23 gadll 138 Jadyg
Api1 = Co + C1ay,

il Aslaal) addicd 1M ¢ =1 1 C1=0.99 ¢ Cp=0 4 axd

co(1—cY
o 1)+

a, = 1—C1
ncyg+ ay ci1=1

apcy ;c1#1

aad ode ) Adaleall (pa J oV Shaddly oy gatill aay g
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X,=0.99"X, ,neN
Oead) (ha N 22y piall puaial) jae o Ay 3l oy A byl g dgall) g2 120
( half-life of a radioactive element) : gl paisll Aaill el

JAM\JMJ\Q\ Lg\_MSJMQ\JSMM@JJM\M}\JAM\M\
. el S dadiall Balal) (pa Alaiy) dpasll da DU Guiead) dae

O o
o 2 a) ot H
) () . psadl I Cpa AlaiY) dgasl) Ciual (e JB) 1 Xy
X, =0.99" X,
Xy =0.999 x,

Y 1
0.99" X, < > X,

A el ) C).'-‘AJH‘ Ln 35‘%3 X() ujs 5 _udY) a'.‘:‘\'.‘ld‘ L;AJL dacd =9

H= 69
9 agadl Al jaad) ol ey 138 L 25 A Adleeal) 03¢ Aia 31 Bas gl ddllayg

s
4 25(69)=1725

50 e Auw 4w 1725 3 ol & 100 cuilS a3l ) (e Anilai) dpasl) of Uiz b gl
pl & 25 (A i 1725 2y ol ol £

( Drug dissolution in the bloodstream) : adll s s 2 ¢ il Slaa)
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pAalladl) (5 giia (398 adl) (s aa (A o) gall S 5 AsaS oliy g8 dageall Aphall Jilial) (1a
(02 pall Al (5 glana G glad ase g

p33) (4 al¥) (j N g adll g e B Aiiia @)y QBN £ g3 AgaS G o) Jganl)
alile 0.5 4l g AgY) ds ol

n 0 1 2 3 4 5 6 7 8

an | 0.500|0.345]0.238|0.164 | 0.113 | 0.078 | 0.054 | 0.037 | 0.026

Aa, »-1
G N oansall 13 adll (5 e B Adial) g, o) gal) pasd S Al Zdgalll 23 -2
GSJA.'\S\JA;\@QY\

£ 941l il o)) Laglaa 1S g al_ada 0.1 (& G sall dpa gl Ahal) ddia gl) cils 13) -3

£ 9al) et S jal) zigail)l aa | de all 5 38 Ailgd die (adll 5 s ) AR B By

B ) 9all saall ey & glud) (g 3l A ALY a2y Gl pall 3] aal) (5 (B Aiiiall
2 all 13gd aal) (5 jaa

(the logistic model )i olll 73 gail)

138 dry g, AU dajall Gag (AN A sall (e A8 Adalaa (8 B e a5l i galll
Zsalll 13a cilipdat o) | il 58 A8 al) g alaill Algaad) g dageall ALiaY) (oo 23 galll
Ol ale ¢ plal) ale AUl dpand) GlSudl) Jhe c¥laall eyl i
Gl ity gy (it 5 A (B ) Al oy gl W) G2y shaassl) ¢ aluandl)
b O g2 e Ala) dpa (B il g ¢ Alma Ay (A L B A (A i) Jla
G985 ikt 1388 Jla B, Cma Gom (B Alma dadu clagie L (A il g (na Jina
A A il Lalal

edsz\.)u.\' K) 04\9;\9:\..\“3 &Auum J.JMM
Al 392 9 N Gl s de o pdl
n (e n Cad
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Ols st

N el die g Al dgag A pdta A San s X

N el die g Al 3gag a2 dpd M 3a s 1- X,

dadle M Jgai™ 9" o) dhadle g Adalaa ) i) Jygad ey g dilad) duda jil) (a9
t ) bl Zigalll N duagii ¢ Jelddl) Ll AN Gyl

AX,, % X, (1—X,)

X=X, +rX,(1-X,) n=0,1,2,.....

Cr ) (B A sl 73 gailly 3 gadll 138 Cijrag ¢ gadl) dpead JiaD A AaS 1 () Cua
ki)

“ "
_au#h..

rOal) aaliaa aaa A gall)

Cra (s Sheaia JB) S 13 Ad) g Al i gyl Iaila () 9Sy Gliad) adiag ana ) Cuale 1)
Nimax G 5 sl (o paS) S 13 Lal | Al Al & (la) AL Jaaga 0980 4dld ¢ Ny
Okl Cra 8 S dae) Jaad aadaied Al (Y (Bl G g Ladlas ) ol

Ol G g Add) i B Glial) aaiaa a7 el

Applications

Growth in whale population size:

Knowing that the size of a whale population is limited by
environmental conditions, if it falls below a certain level
(Nmin), it is threatened with extinction in that environment. If it

falls above a certain level (Nmax), its numbers will decline
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because the environment cannot support large numbers of
whales.

Model the size of the whale population in that environment
after n years

: Jadl

O) A A

O 1A N D) b i) el 8 i) adiaa aalieg 1 X,
AXp = Xn+1 — Xn

O Alsal) 0 clbara ey, GRlliia (i B Gliad) adise ana B juadl) jlaka Jiag

AXn X (Xn - Nmin)~3 ( Nmax - Xn)
Y (Al Jeddy CJJA.\S‘ G Adalaa o) i) Jagad aaa g 0 (o)
AX, = T( X, — Nmin)~9 ( Nopax — Xn)
{7 QR SVON i GV L PV QR R

Xny1 =X+ 1‘( X, — Nmin) ( Noax — Xn)

:&Agbﬁgm\

Glas (alddN) eY3a (radalg oo JiNL ¢ Lo baa B (alddN) e N dla o) (i b

3529 e g ¢ o2 all JA Gilbaall € g baad) (i Jo L 352 5 Rk g e (2 e
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baoaall 1d A sl 8 2 haaal) 134 B (a jall 13 Obaall das) ziad | gzl !
. Xo=3 (mbaal) 332 9 r=0.005 saill Laig N=100 ¢s5% Ladic

Spread of an infectious disease:

Suppose there are N people in a given environment, at least
one of whom is infected with a contagious disease, and
assuming there is interaction between infected and uninfected
people to transmit the disease, and no treatment is available.
Model the number of people infected with this disease in this
environment after 8 days in that environment when N = 100, the
growth rate r = 0.005, and the number of infected people X0 = 3.

simulation 3Slaall

Cra BSlaally 3 gualall g 3 jhaca dpuilSail 3 ) gua gl Adud iy AY pllaaa g4 BLSLaall
Ja) i il ) st sl gh el Talil) cpa g, LMD 5) dguliall gh Ay i) sl
Lo 285 L1 20 Jilaaall U ) L a9 Lglans A3 2 i Aina Al ) La &yl
2 asadl) ANy Lildial

&o Jalady a8l ol 28T g2 5 (bl Sy (b g dida (g gl gl 9 BlSlaal) g )
Sy BlSlacal) s ()l Cra AU Cla g 7 Lilal) Al gudind) Al i) g dad AN A
Joladl ala) A Lautinl) dpaed) () jal) (UL die daladin) Say 53 paY) Bl

. AdliA el Jilall

Simulation step
BlSlaal) ) glad
L (bl zdgalll ol af gl e g Adlacal) iy i -1
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Sllaal) dles i Al Lgandl 3 jal) jualial) s -2
Lgie JadY) Ll g lll) (aadl -3

Bafaall g 5 _uSl) AR Al pal aal g (Bl o addind dy guad) BlSlacal) gz 3Ll
slaall 3 gduu g (0 gall g Ao g oil) Mo liall g cMlual gall clSud e ¢ caallsal) ddaalulig
g5 gLl clagliiag

sliy ol | Ayaatiil) A dail) olad) Luse WALl o)) A SlSlaall Aadall dpula) 3 Jaall &
il ol Aadl gl Cilaaliall o) ciliLadly fay daia ) Audadial i gal gl (5 laad) 3 gad
D (S (bl 73 gailly s Blslaal) dadai o)) (s (A Akl by )z gailly
Aeailad Jaal g dda Al go iy

( Blslaal) (gubi claw ) Application areas of simulation
Sliall Gubil) -]
CDla gal) oladi) pieal -2

fo bdall 313 g oLl Airia -3

( 38l culled ) Simulation methods
(LBuEl 48 40k ) symmetry method -1

(st cigal) 48y )k ) montecarlo method -2

(4 gl a8 ¥ A1 65 ) Generate random numbers
( mean square method ) gl g 485k -1

Algorithm of mean square method
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Generate a random number of d ranks using the mean square
method
() o g) Ay oy il (a0 (e il () pdie 230 A )
& pdad) Gl G d 53 X Bl asad) JUAT A gY) 5 ghadly
Gl el (e (2d ) 63 Kivg (28 Juand (S X god 1 4l 3 ghadl
Gtd g G B ghdld) (pa Al gall ddad) Chiaiile A dad) gl) o ) pal) AU 2 4B 5 ghadl)
d Adpall 93 yaad) sl @il S Gl jal) Aok (e 2500 aday

Q) Let Xo =8234 , Use the middle square method to generate
four random numbers

Xo = 8234 ,( Xo)* = 67798756
X1=7987 , ( X1)° =
{ 7987,7921,7422,0860,.....}

average multiplication method &l byl 48y )k

Algorithm of average multiplication method
G pall e d (re cilga Laga JS X Xq Cmade JUAT 1 1Y) 5 ghdl)
Gl pall (e 2 (me cilga 228 o Juand] Cpadall G Juala a1 AUl 8 gladl)

adaiy &lld g 2 5 ghdll (pa Al gall aad) Cluaiia B dad) gl) o il yal) 34U 3 AEIEN 5 ghadl
0 Gl g3 Al gal) adad) gihy (S il pal) &k (e 25%

Q)use the average multiplication method to generate ten
random numbers using two numbers  Xo=12, X;=53
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Fibonacci method swbisyd 43, )b
A A8l (e A8y lal) 0da (385 AlasY) A 65 ATy
Xi = Xi—l +Xi—2 mod m i:3,4,5, .........

O A%y phall oda cluala e L 1S s M Ol Ladaad Gaa B4 Jaae Laa X X, O
pda 8 Al g jdal) 4l gdad) Lpaldd) Ciniday ¢ Laa (313 Jayl 5 Ly (35S0 31 gl 22!
Alaey

Inverse method : GusSaall 4,

Al ge L8 4l il Uima by ) g8 aily (A g e o J guand) Lo gay oy A8y )k (A
aliiiall Alaia¥) o eil) adi Al 4l gdiall B Y o alaieWl ellig ay ) gal) Gl as
L)

. (s

S &) gaa F(X) Aallaind 2398 Ala (e &3l e Ale o Jguand) &y i L) (a3
Asas) i) ARV 4003 Moy W gl g8 G gSaal) Ady yhad adaia g) Juaiia ao il

F(x)=P{ysx}
LI Clghdll ali i ddpally af J8 0SS F(x)S 1w
U(0,1) ol aliiiall a3l (o R 43l g a8 ) i -1
X=F(R) 83 5al X dad slag) gl a2

o pSxal) A3yl da )l g3

Eat Pyevnnenns pr Jwialy X1 X2,X3peennen Xn sl AL x ol -
ic1bi =1 1<p; <0 -

4l gidiall aclll Sl AN <) ghadd) aiis -
Fpy 4 il A4 aa g8 1 oY) 3 ghadl

F1:P1
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Fo= P1+P;
F=Yap: -
Fn=2itaPi -

GS B Ry A gdiadl aaad) JUAS 5 AN B ghadl)

n
ZP,- < R; < ZP"
] i=1

fasalaSy X, Aeddl) AU 40 gdiall draSl) didind
X1 if 0< R £ P,

X, if Py< R <P+ P,
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n-1 n
X, if zP,- < R SZPi
i=1 i=1

Q) Let the probability distribution for the time interval between
machine shutdowns in a factory be as follows:

P:=0.12 T1=4
P»,=0.48 T2=5
P3=0.22 T3=6
P,=0.18 T4=7

Find (4) random values by inveres method, knowing that
the random numbers Ri are:

(0.6955, 0.5806, 0.1129,0.3232)
Monte carlo method ( S < gall 43y ) )

Algorithm

&8 giall o gal) ullal) 48 a1 agd) wans -]

glsalll ppaal -2

(ALY e ) £ (rasal) lall £ gana) = adgiall (o gl cullal)

BlSlaall ol jaf Lgad oy Al ALl 22 58 ;ALY 23
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lhall g ) gde piia o adiad o9 aall o 8 hauudl oof Lay 1 4 i) avaat -3
LA o ghadd) ais ua Al A pic A8 ) B b pulal M gl
o) callall Adlaiay) Adal) sla -

p, =1

" XYF;
Fi=Y",P; F, Asas) il ddlall sag) — o
In=Fn.1—Fn < 8 ghadll dyif gdall ?&Jﬂ In 53 slddl —
a8 311 a7 LEIMA (pa g ) giad) a8 3Y) Lgw ady (AN B RAY aans Ay G 1 & adll ¢) s
L) gaiall 5_sdll JilEal)-4
abl a3e ) + () Qllall £ gana )t AN G AN DA e gl Julat g aranal
( Blslaal)-5

Q) If the daily demand for auto parts in the last 500 days is as
shown in the table

Repetition Daily demand for
auto parts
40 0
80 1
100 2
120 3
100 4
60 5
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Conduct a simulation of the daily demand for auto parts using the
Monte Carlo method for a period of (10) days, knowing that the
random numbers

(0.32¢ 0.73 <«0.41 «0.38 ¢« 0.73 «0.01« 0.09 «0.64 «0.34«
0.55)

( Manual simulation ) 4l 3lslaal)

Jsay Ao 4 gl Blslaal) (5 jaia , SSlaall Jualdi 8 gaas AT day Jaaidy gad) BLSLacal)
Aal g Gulae 4l piua Ay Jas & Gl 3

) gliad 4 gad) BlSlaal) 51 a9 Gl 4 dedd g Jpa g BlSlaey Al Judad ga o gihaall
b BUrall Lgilay 555 (e Adglaally @lld g (925 JSI Aaadd) Ada )y J e gl (e Ada ) 24l g8
Jglaad)

Q) ) Inter-arrival time distribution table

Time probability
Between
arrival

3 0.175
2 0.250
4 0.325
6 0.250
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Knowing that the numbers are random ( 0.5014, 0.9065, 0.4033,
0.2481)

Service time table
Time probability
services
2 0.20
4 0.80
5 0.20

Knowing that the numbers are random ( 0.627, 0.0870, 0.354
,0.0740)

Conduct a manual simulation of the two tables above for (4)
customers, finding the arrival time, start of service, end of
service, waiting time in the system, number of items in the
gueue, and free time in the service.

Metrics for system performance( adaill ¢)a¥) Guulla )

1- Average waiting time = (Total queue time) + (Number of
customers)

2- Possibility of waiting in line =( Number of customers who
waited) + (Number of customers)

3- Server effectiveness = (Total free time ) + (Total time )

4- Average service time = (Total service times )+ (Number of
customers)

5- Average inter-arrival time = (Total inter-arrival times ) +
(Number of customers )
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6- Average system waiting time = (Total system waiting time
) = (Number of customers )

( montecarlo integration ) s s < gall Jalss

ali zlads g addied Al dgased) SLSLaall (3 pha (pa g LS il gal) JalSS 48y jha o
Jalsil) slagl B 30l phall JS i8R 13 Ma) Cpe 3o (oY g Aasad) colalsil) oy
adli () acdaiod gl S il gal) JalS A8y jh (b (S Ma) e 23 shig ¢ gl

. A gla dBay g gllaall Jal)

one-dimensional montecarlo ) aalgll aad) g3 oS i gal) JulsS
(integration

28 ) — gl Ay oy 3mal) (g alaY) 1S i gl JalSS Al a3
Algorithm of the acceptance and rejection method for

montecarlo integration
BlSlaally Lo o5 o) jall WM 23 1 n : INput

y=g(x) ,asxsb , 0 lgbuwa 3l el 4y 8l daluad) : Output
g(x) sc

Step (1): put counter=0
Step (2): Follow the steps 3-----5

Step (3) : Calculate the random coordinates X; ,Y; And so itis
,aS Xi <b ’ 0< Yi <c

Step (4): Calculate g(Xi )
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Step (5):if Y; = g(Xi ) putcounter =counter +1

Step (6) : Calculate the required area from the following
equation:

Area =(c(b-a) counter) +n

Step (7) : This is the approximate value of the required
integration.

(_statistical method ) dsbaay) 48, hll -2

X il o) ol 8l (adlitg ¢ ddlaa) aalia Jo aaiad 48, all o3¢t dalad) 3 <41 ¢
Y=g(x) Al dad giall dadll Gl af ((@,b ) 5580 B aliilal) ay ) gil) adiy
cJalsill YY) gl S i gall jala gy dad gial) Al laal) akally L) glaca g

_ (a-b) ©
1= N )
i=1

n

S8 (@, b) sl A aliial) qajsill oa Balge clilby 0o ke X4, X5 Xy OV
CSad (10, 1) 88N (A alitial) ayjeill (pe BAlge clily Uy, Uy, ... ....., U, <8
Y Gasaill JMA ey (@, b ) BRAN (B alilal) ag)sal) (oe Balge cilily ) Lgdysas

Xi = a+(b—a)U,-
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