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Programming and Algorithms for el clialyi s dmandl

Mathematic

two theoretical hours and two practical
hours per week

L ganl Ol ol Lung ool ylas e L

Second year-Mathematics - First semester

Jol Juad - Sl 26L 2w

ZYv-1 QLA KRV
English language 4yl ARl
Introduction to C++ language C+ &ad § Ronida
Variable types gl ¢ 1g3]
Variable definition gzl ] iyl

Variable initializations

(=¥gmil! Agr) c¥gmrall Alanyl o sllac

public/protected/private variables

Aol /Apazel l/Aalall ci¥g il

Global/Local variables

Auloel /Ao Lad! o gt

unsigned variables 8yl My ¥ gl |
Constants cul gl
Comments ladadl
Input/Output stream zl33¥l g Js oyl 385
Arithmetic operations dulustl lleall
Logical operations dalail ) oldaall
Increment/Decrement operation Obaidl/a5L301 Jalas
Assignment operator sl Jalas
The sizeof operator sizeof Jaolall
Comparison(relational) operators 4,LaL 1 cdlelas
Operation precedence Slekead| &gl
Conversion/casting gzl | o aladll / (43 501) Jagml]
Conditional statements abs il alyleatl
Control statements oSl &lylee
if statement if byl )l
if/else statement if/else §,Lc

Nested if/else structure

as ol if/else a4

switch statement

switch saail| e 5,Le
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for loop for &, Sl Aalx!
while loop while &, Sl 4alx!
do while loop do while &,/,Sul dalxll
break statement break ad gl §,le
continue statement continue | yeiud! 5,)lec
Arrays Slemill g sligasall
[ ] operator [1Jelatl
string Lol | Judlus
String manipulation functions 8yl Judas Jlga
Pointers EAJO 3]
Constant pointers FEAEIPENJO-ENY
The & address-of operator & olgiadl Jalas
The * dereferencing operator * &l9ll Jalas
Dynamic allocation Salig ! el
new/delete operators new/delete (Malall
Functions Jlgud!
Standard functions/libraries 8alzdl calt/Jlgd!
Function declaration JIsdl e s et
Function definition Jlgdl syl
Reference variables Lan | e gl |
Passing by value/reference/ / a2 Al / Ay oy
const reference ol eyl
return by value/reference a A l/aeall sale
Passing array to a function Jlead! J) sl gisall ys e
Function overloading gl sl 31 el
Default parameters PPN I
scope resolution operator Godl a8 Jalao
Recursion/recursive algorithms Waglaid) ilindyl gedl/ausgall
Structures &l
Object Oriented Programming (OOP) (k| &dslS) don gl dgin p & dma |
Classes (dla¥l) oga all
Encapsulation alaxdl
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Objects (o2!,31) <Ll
Composition/aggregation (+1g3¥1) S0
Inheritance EH PN
base/derived class Siddl/Baclall Cayall
Inline functions EWVAM Iy (PRY
Constructor/Destructor paldl/ Gl
The this pointer this &5l

ordinary functions

i ¥ s ¥ @1 Jlgll

static variables

(SBgiall c¥gmie) WSLudl =¥ gl

Operator overloading

celaald il 331 ozl

Constant functions

FPRCI Y (PR

friend functions/classes

Adsusall CBgiiall/Jledl

Overriding

Haradl gaall § Jlgudl cisyaibalel

Polymorphism JISEY sl
pointer to object oS e yi5e
virtual functions A4S Jlgudl
Abstract classes Bzl Cdgaall
Namespaces slosdll cLind
Files (fopen, fprintf, fclose,..ect.) ot
stack/queue BYWIN (VAWNT<Y
Templates 1 gall
Graphics pga !
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Topology (1)

(1) Lzl

Three theoretical hours and one practical
hour per week

Lee grsol Bl Aclas Aoy ylas colebuo &K

Second year-Mathematics - Second
semester

Sl Juad - ool a4l di

I)).E-L‘ Q‘é).é.a

English language

Al Al

Metric spaces: Definitions

: doylal il SlelLnall -y

Sequences (ldigall) oldtat!
Convergent Sequences ayland | ol
Continuous Functions (& roied| pal gull) B aiasd | Jlgol!
Closed and Open Set 4 giall g 4alal! dc gozeldl
Complete Spaces Ll ollaall
Contraction oadad|

The Hahn — Banach Theorem for Fixed
Point

) alaaild £l — ol iape

It’s Application in solving Algebraic
Equation and Differential equations

Al olanll g el c¥slall J> § Lpligdas

Picard Theorem 3,80 4 pe
Compact Spaces PN I AN |
Connected Spaces oyl AL Slelnaldl
Topological spaces : : > gJgaid| Sl Lndll -y
Definitions and Principles 63k 9 ioylas
Metrizable Spaces Bygikl olelnall
Topologies Generated by a Classes of Set Slegazll o Bgdimy Butgil| il glguill
Subspaces asyetl olelaall
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Algebraic structures (1)

(1) upsdl il

Three theoretical hours and one practical
hour per week

Lo sl Blos Busly Aoy duylas colebu 5

Second year-Mathematics - First semester

Jol Juad - Sl 26L 2w

ZYv-1 QLA KRV

English language

gy 2l da

1-The course covers: Groups, subgroups,

8039 AaldLill Azt pa3dly dizaedl ja3llg a3l -

normal subgroups, and the quotient group !
2-Cyclic group Bylgadl papdl - ¥
3-Permutations groups Jasladlg pey - ¥

4-Groups homomorphism and
iIsomorphism

oy’ { PN | 85439 a?.a).” oMSLE -¢

5-Direct sum and direct product of groups

a3l AL slamdly g gazdl -0

6-Finite abelian groups and finitely
generated groups

kgl Al g Al | Ay a3l -1

7-p-groups and Sylow's theorems

d}l_g—w Qmjpjj.n}-l)." -y

8-Groups classification.

>

23l s -
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Algebraic structures(2)

(¥) dupr! &

hour per week

Three theoretical hours and one practical

Lot gl B fg Aclos e luog a5 cilebuo &6

Second year-Mathematics - Second
semester

S Jhad - by 2l A

ZYv-1 JLARYV-PY
English language Ay alf dal

1- Ring: 2alal) )
Subring a0 jad) dala)
Integral domain aaal) dglaiall
Field ,ideal in ring Als A G Jaal)
Homomorphism of ring Al JsLal)
Kernel of homomorphism Al JSLal) 3 g
Theorems of Isomorphisms Jilaill cilia yaa
Field of quotients l) Jaa

2- Theorem of ideals bl 45 Hlas -Y

Right and left ideals

gl 3 A el LI

Maximal and minimal ideals

4 a5 dradac Y1 LI

Ring radical

(el aa) dala)

Radicl of an ideal e yia

Jacobson radical OS]

Ideals in commutative ring dabagl) dalal) 8 bl

Maximal ideal kel i)

Prime ideal and Integral domain Lol dliall 5 ) )
Maximal ideal and field Jaall 5 adae A
Principal ideal ring Ao Hl) LG dsls
Euclidean ring dl8y) dala)
Unique factorization ring s ) Jalasil) ¢l Aala)

¥- Ring of polynomials <l gaall dals oY

Division algorithm

dandll da )yl A

Reducible Polynomials And
criterions Reducible polynomial

9 M}Jﬂ\ )35 C'_ILJ.J}..\AS\

Ideals in ring of polynomials

Gl gaal) dals & bl
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4- Local ring dania gal) lalal) - €
Artinian ring FRRPIP N
Neotherian ring 4y 5 gl dalal)
Analysis 3 () dlms

Three theoretical hours and one practical
hours per week

Lo grnel Bl Aclas Ao by oyl cilebuo &30

Second year-Mathematics - First semester

Jsl Juad - Sl 466 s

ypal | &l pde

English language

A ad) Adllly

Sequences and Series

dgauadl cdlududd |y bl

Sequences and Series of functions

Jlead! edldude s csbuline

Improper integrals dial | e
integrals depending on a parameter LN PR IERYI < |
Fourier Series )9 Sludada
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Analysis (4)
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Three theoretical hours and one practical
hour per week
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English language
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1) Functions of several real variables

RUIPTRNO e [PRU R Q)

2) Limits and Continuity of
Functions of several real variables

Byl peslg Ol e Bkal dudadd Jloll A6 (Y

3) partial differentiation vector
differentiation

AW ol — 458 olial) (¥

4) applications of differential
calculus for functions of several
real variables

Ol s Bl Add1 JIgld  Aolidl Ol Ol (€
Baps = ol Lol Biags = kdl (S5l o)
(ki

5) differential calculus for vector
functions of several variables

sun) (Aslaidl) gl 1ol olddl Ol (0

O e

6) Theory of double integrals

Adelal) SIS dle (R
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Numerical Analysis(1)

(1) (gourall Jalesl|

three theoretical hours and one practical
hour per week

Lo grnol Alos Aelung &oylas culebuo 25

Second year-Mathematics - First semester

o Juad - cilesly, 2ls e

ZYv-1 QLA KRV
English language dy ) dally
ERRORS slas-Y)
Sources of error RIS

Errors in calculations

It Slpband) § sllas-Y)

Solving Non- Linear Equations

dbs il OYsll |~

Bisection iteration method S Cinadl ik b
Newton methods s A
Iteration method S iy o
Numerical solutions for linear equations Al OYslas dad- dpsuall Jgl-
Solving Linear Equations Aot Yl o
Cramer method IS b
Matrix inversion method Byhas ghis iy b
Gauss method 3l Ak b
(Gauss_sidel) method (Jhow_ 98 iy b
Jacobi method Sl dy b
Eigen values and eigen vectors method A dns¥ly A0 1
Interpolation (JUeSaw¥1) sl

The general method of interpolation

sl (8 dol) 4y ol

Lagrange method =Y b
Newton 's forward method Glo¥) g0 Ay
divided differences method o gl (39,801 iy b
Numerical Differentiation @3l o)

21
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Forward differences formula Galedl 3,4 dapeo
Central differences formula LS L B9l dae
lc:lnumf:r;c)?)ll ;‘;)igrgulas for derivatives based i) o Sl ¥l Stal) B3 i
Numerical Integration @l JolSH)
trapezoidal method b ol olsl 4y b
Simpson method O guaries Al b
Solving Differentiation Equations idolad) oYl >
Euloir method St b
Taylor method 5kl Ay b
(rang-kata) method (B _gsly) Ay b

Differential Equations (1)

(1) adslas oY slas

Three theoretical hours and one practical
hour per week

Lee grsol Bl Aclas Ao by oyl cilebuo &30

Second year-Mathematics - First semester

Jol Juad - cilislsy 20l di

ypal | &l pde
English language Ay all dally

Basic Definitions Aolao gyl
Differential Equations Al ladl Aslall
Solving differential equations adsladll slall J>
General Solution aladl Jdi
Special Solution oolzl Jadi
singular solution SLadl Jtl
Sourcgs of Ordinary Differential pstall AgLpoLizl] cslallyslae
Equations

Formation of a differential equation adolant) o slall JuSis
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Initial and Boundary Value Problems Luzdly 4l bog,dd! Jiluw
S_olving some kin_ds of _ LA Ayslall Alalaal] colall JEAT pany o
differential equations by directly Ll
integrating S

Differential equations of the first rank Ay Uglonll Jo¥1 AL o0 Al lanll ¥ slall
dissolved for derivative sideel)
Separable Equations Ugpasall lalall
Reduction to Separable Equations WUgsad ) 355 & Aalall
Homogeneous equation sl Walal|
The equation that are set to homogeneous uilzmia J) 3,5 &1 Aalall
Full equation Ll Walall

The equation is complete and factors

i Il Jalges 2l pi dslall
supplementation JaeSl Jalge g Aolill o @

Linear equation for Y y 3 dcuddl ddazedl Walatl
Linear equation for X xJ duddls adasedl dalall
Equation Bernoulli J9iss Walas
Reckarta equation SIS, aalae

Linear differential equations with fixed

; Bl lg ALl Jledl o3 adasedl Ao lattl oY alall
and variable proverbs el |9 4 W) JUedl 2l & " &

Solve the linear equation of the second

] Aol JEY o3 asldl s L e ddasd! Walal
fixed proverbs il Saslil 2l ooty slalld>

Solve the linear equation of rank n fixed 20 RS 505 1 2,0 o Al ATslal]

proverbs

Solve_ some of the special forms of linear 201 e Audael] Aslacell A il JISET pans o
equation of the second variable proverbs o L
rank S| JLY o3 aalid!
Euler equation ol Walas
Method of reducing the rank ERNUNPNFES FFIS
Inter differential equations sl e sl dles
Definition of phrase differential equations Ao lanll ¥ slall Ao cisyal
The definition clause fixed and variable ALl JUed old o landl cfalall dles Cauyal
differential equations proverbs Bpaidlg

Solution of linear differential equations of | 55 111 n a3 11 e audesdl 2wl liad] c¥slall Al o
rank n for derivatives dissolved fixed i i
Al JUal old olatbel) el

proverbs
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Differential Equations (2) (Y) aliolas ¥slas

Three theoretical hours and one practical hour
per week

Lo gisol Bl ko Aoy A ylas cilebao &30

Second year-Mathematics - Second semester

Sl Juad - Sl 46l L

ypall ol pde

English language

gy 2l da

Quick Review of differential equations (1)

(V) ek lantl e slaal] dasyus das e

Solution of linear differential equations of
second place by series

Aol g9 Al 2,0 e Audasell Attt ¥ alall U
el

Sentences differential equations

ale S0 Alplanl c¥slall Jox

A detailed study of differential equations
of linear geometric and physical —on
sentences differential equations
applications

clidas - Agdaied! Al lanl ¥ alaall Aulads dulys
Aelolanll c¥slall Joa (e 2ty tia

With total differentiations differential
equations(differential equation Pfaff)

Slay dslae) I eMolad| ol s lad| S slall
(Ll tast)

Partial Differential Equations of the first
rank

o1 2,11 e 23t Ao landl ¥ alal

Classification of Partial differential
equations of second place

Al A,k e i) Al lantl e slall cigigas

Transfers Laplace and use in solving
differential equations

Aulolatll c¥slall U § Lealuseialy oY g
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Mechanics (1)

(1) Lol

Three theoretical hours and one practical
hour per week

Lot gisol Bl Ackos Aoy A ylas cilebuo &3

Second year-Mathematics - Second semester

Sl Juad - Sl 46l L

ZYv-1 QLA KRV

English language

gy 2l da

1- Movement of a material point

Ayall) Aai) 45, -

a- motion science-radiology study of
motion —vector position- the vector
of speed and the vector of
acceleration .

dzmie — 48yl Aeeladd! dlyudl — aS,dl ole -
foluddl g lady de yudl plad — aogll (g lai)

b-some special movements of the point
(radiological and analytical study ) —
straight movement- circular
movement-harmonic movement-
movement subject to the law of
surfaces-curved motion

Al yudl) Bsle dadd Lpoladl oSyt (any -o

— Aot | 48 ymtl — (Aldlxitly Apeladd]
3yl — a8l gull ASymll — duysludl Sl

At | 4yl — rgla sl gilil dan il

2-The balance of a material point

dolll Aadill (yyles - ¥

a- principles of equilibrium science-
links and their types — fixed and
variable geometrical links-
differential connection-ideal links-
links with friction

edball) Lelgil o cdlall — 3152l ele ggales -
— Lol edball — kil 2Ll Aol
(21 pe 2Sall — AL cSLall

b- forces and their balance- work- the
virtual work

(B lAE Jaall — Jaall — Liligsy goill -

c- general conditions of balance —the
principle of virtual work- lagrange
speculators- stability of balance

— @2l Jeall Tuws — 039l Aaladl bog il -
O3l gy pdia!) — 5 p2¥ cwyliane

3- the motion of a material point

sl Aladall el yous -V

a- basic laws in mechanics- the kinetic
elements of a physical point

2Syo)) ypoliall — el 3 Hsludl (ol 9all-i
sl Alady!
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b- general the ories of moving a AeS 2 ylas) Byale Aladi byt Aaladl b laitl-

physical point(kinetics theory- motor
torque theory- kinetic energy theory)
the principle of dalmber and
applications

A5Ual 2yla5 — Syl paldl s — A5yl
lagaedasy ekl fage — (2l

c- some special movement in a &3l aSymdl) Ayabe dadid Aol Sl anyz

resistivedrrg)ediulm — the; moveme_Tt 26y — e Jaeg  Angid| 25y —
%ogjg&eent y a law surface-missile (a1 2y — s GplaSaa ol
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