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Math.101 Elementary Mathematics (1)
3 credits — 4 hrs.

(V) A3 claal VY s
cilels € — Caay ¥

Principles of mathematical logic, simple and
compound propositions, logical equivalence,
tautologies  proposition,  predicate  logic,
quantifiers and proofs. Sets: operations on sets (
union , intersection , difference , complement ,
symmetric , difference). Cartesian product of
sets, Relations and Mappings, binary relations,
equivalence relation, types of mappings,
composition of mappings. Cardinality of sets.
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Math.102 General Concepts in Mathematics
2 credits — 2 hrs.
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Principles of mathematical logic, statement and
proposition, binary connectives: ( conjunction
disjunction,conditional,biconditional ) operations
on sets, basic arithmetic operations , methods of
solving equations: ( first order and second order
), some geometric concepts. Area of ( triangle
rectangle , square, ....). Elements of statistics (
Presentation of data , mean , mode , median ,
standard deviation , mean deviation ).
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Math.103 Principles of Mathematics
3 credits — 4 hrs.
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Principles of mathematical logic, statement and
proposition, binary connectives ( conjunction
disjunction,conditional, bicoditional ), operation
on sets, basic arithmetic operation , Method of
solving equation : first order and second order,
Some geometric concepts. Areas triangle
rectangle , square , ...., elements of statistics:
presentation of data , mean , mode , median ,
standard deviation , mean deviation. Principals
of probability theory: sample space, event,
operations on events, definition of probability,
conditional probability, independent events.

- Al pila - S - Ay Aaged) )
Gpall - lpaliy Lol cllally cle gead
- Cleseadll fsad - ASlE DL - S K)
S = clindad) ) gl — cliudadl) — Gl e
- Ayl ey gl dle geadll = landal)

2l ALEN e 5 AL Cile gead)




The Public Authority for
Applied Education and
Training
Collage of Basic Education
Mathematics Department

Luaaillasdubillad il

il g Asdail) aglesll dalad) dingll

L) Ay ) 48

Gialollziall

\d

Math.105 Pocket Calculators and Statistics
3 credits — 3 hrs.
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Number Systems: binary, octal, hexadecimal,
and operations on these system. Using pocket
calculators in mathematical calculations (
functions , priority of operations ,
permutations and combination , complex
numbers, ...) programming using calculators.
Statistical computation by using calculator.
Elements of statistics ( frequency tables
ungrouped data ,  numerical tables
presentation of data). Mean , median , mode ,
geometric mean , standard deviation , mean
deviation , coefficient of variation , correlation
and linear regression
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Math.106 Preliminary Mathematics
2 credits — 2 hrs.
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Metric units, ratio and percentage, uniform
velocity, solution for first and second order
equation, slope of line, Pythagorean theorem,
sin, cos, tan for special function: such as 30, 90,
60, 45, ... areas and circumscribed of: triangle,
rectangle , square , ... Application on vectors.
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Math.107 Introduction to Pocket Calculators and
Statistics
2 credits — 2 hrs.

elaa¥l s cundl Claals ) Jaaa VoV (5

Number systems: binary, octal, hexadecimal and
operations on these systems. Using pocket
calculators in  mathematical calculations:
function, priority of operations, permutation and
combinations, complex numbers, .
programming using calculators. Statistical
computations using calculator. Elements of
statistics: frequency tables, ungrouped data,
numerical table, presentation of data, mean
deviation, coefficient of variation, correlation
and linear regression.
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Math.108 Basic Principles of Mathematics
3 credits — 3 hrs.
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Sets, Fractions, Ratio and Proportion, Algebraic
Expressions, Mathematical Sentences.
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Math.111 Geometry of Transformations
3 credits — 3 hrs.
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Plane transformations and study of their
properties such as reflection, rotation, glide and
glide reflection. Similarity transformation.
Axiomatic system and their properties.
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Math.115 Principles of Linear Algebra
2 credits — 3 hrs.
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Operations on complex numbers, conjugate of
complex number, polar form of complex
numbers, solutions of systems of linear equations
( Gauss method and Gauss- Jordan method ).
Matrices , operations on matrices , inverse of
matrix , determinants and their properties ,
Cramer method for solving system of linear
equations vectors in the space R.
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Math.116 Calculus
2 credits — 3 hrs.
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Real valued functions , limits of functions |,
limits of functions , continuity of functions ,
differentiation ( of polynomials, implicit,
functions, trigonometric. Integration: methods of
integration ( by parts , by substitution, ... )
applications of integration.
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Math.158 Elementary Mathematics (2)
3 credits — 4 hrs.
Prerequisite : Math.101
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Sets of numbers: and study properties of
operations in every set of numbers: natural
numbers , set of integers , set of rational of
numbers and set of real numbers. Field of
complex numbers , De Moivre’s Theorem.
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Math.161 Plane Analytic Geometry
3 credits — 3 hrs.
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Introduction to coordinate system in the plane |,
equation of a line in the plane, angle between
two lines , geometry of circle , relation
between two circles and relation between line
and circle , conic sections such as parabolic ,
elliptic and hyperbolic ( definitions and their
properties ), general form of quadratic equation.
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Math.208 Introduction to Algebraic Structures
3 credits — 3 hrs.
Prerequisite : Math.158
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Binary operations and their properties , group
theory ( definition , some familiar groups
mapping for group to another ,
homeomorphism between groups , permutation
group ). Subgroups , group of cosets of sets ,
outer and inner multiplication of subgroups ,
normal and quotient subgroups , rings and
fields , subring , ideals and isomorphisms |,
divisors and integral domain.
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Math.211 Calculus (1)
3 credits — 4 hrs.
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Real valued functions , limits and continuity of
real functions , theorems on limits and
continuity , discontinuity of functions ,
continuity from the left form the right
continuity on intervals. Differentiation ( chain
rule , implicit functions , trigonometric
functions , Leibniz’s theorem , ... ) applications
on differentiation ( max and min problems |,
mean value theorem , Rolle's theorem, ... )
geometric and physical applications ( velocity
and acceleration , tangent and perpendicular
equations, ... ).
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Math.214 Calculus
3 credits — 4 hrs.
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Types of real functions , limits and continuity
of real valued functions , differentiation of
functions ( implicit functions , trigonometric
functions and their inverses, ... ) applications to
differentiations ( mean value theorem ,
maximum and minimum problems, ... ) definite
integral — methods of definite integrals ( by
substitution , by parts, ... ) applications of the
integral ( area and average value , volume , arc
length, ...)
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Math.217 Differential Equations
2 credits — 3 hrs.
Prerequisite : Math.116
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Formulation of ordinary differential equations ,
methods of solving a differential equations of
first order ( separating variables , exact and
homogenous differential equations , Bernoulli’s
and Riccati’s differential equations ) applications
to differential equations of the first order ,
methods of solving differential equations of
second order ( analysis of differential operator ,
parametric variables, ... ).
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Math.251 Linear Algebra (1)
3 credits — 3 hrs.
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Methods of solving a systems of linear equations
( gauss method , gauss — Jordan method )
matrices , operations on matrices , inverse of
matrix , solution of a system of linear equations
by inverse of a square matrix , determinants ,
operations on determinants , Cramer method for
solving a system of linear equations , vectors in
the space R, cross and inner products of
_vectors .
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Math.253 Linear Algebra
3 credits — 4 hrs.

gl;s.\\ suall Yoy ¢
Glels § — Glaay ¥

Methods of solution of a system of linear
equations ( Gauss and Gauss — Jordan method )
matrices , operations on matrices , inverse of
square matrix , solution of a system of liner
equations by inverse of matrix , determinants ,
Cramer's method for solving system of linear
equations , vectors in R , cross and inner
products of vectors , spaces and subspaces |,
dependence and independence of vectors in
spaces , kernel of matrix , eigenvectors and
eigenvalues for a matrix.
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Math.268 Calculus (2)
3 credits — 4 hrs.
Prerequisite : Math.211
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Integration ( Riemann sums , definite integral ,
the fundamental theorem of calculus , mean
value theorem ) application on integral ( area and
average value , volumes using slab method and
by shell me method , are length , area of surface
of revolution , work and moments , methods of
integration ( by parts , by partial fractions ,
substitution , integration by powers of
trigonometric functions, ... ) improper integrals.
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Math.271 Computer and Mathematics
3 credits — 4 hrs.
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Introduction to computer hardware ( input and
output units , central processing unit , memory )
flowcharts , programming by QBASIC language
( elements of QBASIC , constants and variables ,
arithmetic operations and priority rules |,
arithmetic functions ) input and output
statements ( lit , input , read\data , print )
conditional statements ( if ... then, if ... then ...
else , go to ) loops and nested loops ( for ... next
statement ) applications ( average of numbers ,
sum of series , solution of quadratic equation , ...
) matrices , operations on matrices.
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Math.301 Probability Theory
3 credits — 3 hrs.
Prerequisite : Math.268
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Sample space , Events , axioms of probability ,
uniform sample space , conditional probability ,
independent events , Baye's theorem , random
variables , continuous and discrete random
variables , variance and expected value of
random variables , binomial distribution |,
geometric distribution , Poisson’s distribution |,
exponential and normal distributions.
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Math.304 Principles of Statistic and Probability
3 credits — 3 hrs.
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Random experiment , sample space , events ,
axioms of probability , uniform sample space ,
conditional probability , independence , elements
of statistics ( methods of presentation of data —
frequency tables , numerical and categorical
tables ) measures of central tendency ( mean ,
mode , median ) measures of dispersion ( range ,
standard deviation, ... ) correlation and linear
regression.
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Math.307 Linear Algebra (2)
3 credits — 3 hrs.
Prerequisite : Math.251
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Vector spaces , liner combinations , dependence
and independence of vectors , rank of matrix ,
basis and dimensions , coordinates and change of
basis , orthonormal bases in R" , linear
transformations, the kernel and range of linear

transformations , the matrix of linear
transformation , eigenvalues and eigenvectors ,
similar matrices , diagonalize matrix

applications to linear algebra ( lines in the spaces
R’ , R’ , parametric and symmetric equation of
line , planes in R® , equation of plane in R?).
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Math.327 Computer and Teaching Mathematics
3 credits — 3 hrs.
Prerequisite : Math.271
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Introduction to Mathematica software system
and language , tour of Mathematica (numerical
calculations , graphics , algebra and calculus ,
solving equations , matrices , transformation
rules and definitions ) advanced topics (
symbolic computation , programming )
Mathematica packages , interfacing with
Mathematica , using Mathematica in linear
programming and statistics , using geometrics
sketchpad in teaching mathematics for primary
schools ( geometric applications ).

an — Gsall = G - Sl as ) - el
il clalall —catalal —gaall e culdll Jiga
— il (e el il — clald) e A4S — A gliall
af dae) — clambl Gaah ADle ey cilinks

AN Als el bl ) (8 e

Math.339 Linear Programming
3 credits — 3 hrs.
Prerequisite : Math.251 or Mat.253
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Formulation mathematical models of linear
programming problems, graphical solution , a
geometric introduction to the simplex method (
slack variables , basic variables and basic
solutions ) simplex method for solving standard
linear programming problems, linear
programming problems of mixed constraints (
big , M method , two phase method ) special
cases of simplex method , duality of linear
programming and revised simplex method , dual
simplex method.
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Math.352 History of Mathematics
3 credits — 3 hrs.
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Role and function of civilization in science
development , development of counting and
numeric decimal system , origin of algebra,
geometry and trigonometry , development of
mathematics in different civilizations , Muslim
scholars of mathematics since the 9™ century
until now , development of algebra and geometry
unit now.
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Math.367 Ordinary Differential Equations
3 credits — 3 hrs.
Prerequisite : Math.268
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Methods of solutions of differential equations of
the first order and first degree ( homogenous
equations , separating variables , exact equations
) linear differential equations , applications ,
differential equations of higher order than order
one with constant coefficients with applications ,
differential equations of the second order with
variables coefficients ( parametric variables ,
using series , analysis of differential operator ).
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Math.391 Introduction to Numerical Analysis
3 credits — 3 hrs.
Prerequisite : Math.214 and Math.253
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Errors, numerical solution of nonlinear
equations, numerical solution of linear algebraic
system's: direct and iterative method, polynomial
interpolation , numerical differentiation,
numerical integration.
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Math.407 Solid Analytic Geometry
3 credits — 3 hrs.
Prerequisite : Math.161
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Three dimensional space , relative positions of
two planes , the perpendicular distance for a
point to a plan , the angle between two planes ,
the relative position between a line and a plane ,
the angle between tow lines , sphere , relative
position of a sphere and a plane , quadratic
surface and its canonical equations.
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Math.427 Theory of Numbers
3 credits — 3 hrs.
Prerequisite : Math.208
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Divisors, primary numbers, greatest common
divisor, congruence and some linear
congruencies , applications on groups, rings and
fields , some functions in the theory of numbers ,
fermata’s problem.
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Math.457 Numerical Analysis
3 credits — 3 hrs.
Prerequisite : Math.251 and Math.268
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Errors, numerical solution of nonlinear
equations, numerical solution of linear algebraic
systems: direct and iterative method, polynomial
interpolation, numerical differentiation,
numerical integration.
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Math.467 Real Analysis
3 credits — 3 hrs.
Prerequisite : Math.268
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Sequences, sequence limit, elementary theorems
on sequences, behavior of monotonic sequence,

upper bound and lower bound series,
convergence and divergence of series,
convergence tests, absolute convergence,

conditional convergence series, metric and
topological spaces, compactness continuity,
completeness, measurable functions, Riemann
and Lebesgue,
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