ORDINARY DIFFERENTIAL EQUATIONS (COMPULSORY) 3(3-0)

(prerequisite : Caculus 2)

‘First Order Differentlal Equations and Solutions. N order
Differential Equations. Existance and Uniqueness of Solutions. Solutions
of 2"d. Order and l\."'h Order Differential Equations. Solutions by Laplace
Transform. Triangularization and biagonalization of a Square Matrix.

Systems of Equations. Application.

APPROXIMATE TEACHING HOURS

First Order Diff. Equations and Solution (9 hrs.)

various types : separable variables, homogeneous equations, exact
equations, linear 1*" order equat fons, .reducible
equat.ions, Bernoulli's equétion, nonlinear diff.
equat ions, application.

N"h Order Differential Equations (1 hrs.)

1

Linear and nonllinear equations of second order.
Homogeneous and nonhomogeneous types of equations
of second order. Homogeneous and nonhomogeneous
types of linear equations of arbitrary order.

- Existence and Uniqueness of Solutions (3 hrs.)
Existence and uniqueness of solutions of equations.
Initial value problem. The Wronskian.

- Solutions of 2°“ order and n"" order Differential Equat.ions. (9 hrs.)
Solutions of homogenesus equations of second and arbitrary
order. Use of D - operator to find particular integrals.
Methods of wundetermined coefficients and variation of
parametees.

- Solution by Laplace Transform (6 hrs.)
Laplace Transférms of various functions, derivatives.
Inverse Laplace Transforms.

Transformation of ordinary differential equations.



- Triangularization and Diagonalization of a square matrix. (3 hrs.)
Transformat.ion of a square matrix into an upper or a lower
_briangular mabrix. .

Transformationof a square matrix into a diagonal matrix.

- Systems of Equations (3 hrs.)
Basic procedure for solving a system of linear
differential equat.ions with constant coefficients.

- Application (5 hrs.)

TOTAL 39 hrs.



VECTOR ANALYSIS (OP TIONAL) 3(3-0)

(Prerequisite : Calculus 2)

Elementary Operations. Partial Differentiation of Vector Functions. Line,
Surface and Triple Integrals. Divergence Theorem. .Green's Theorem.

Stoke's Theorem. Application.

APPROXIMATE TEACHING HOURS

- Elementary Operations (3 hrs.)
Addition, Subt;actlon, Hultiplicatipn by a scalar,
The scalar product, The vector, product, Moment of
a vector about a point or a directed line,
Differentiation and Integration with respect to
a scalar variable. _

- Partial Differentiation of Vector Functions. (12 hrs.)
Scalar and Vector fields, Directionallderivatives,

The operator del and its properties, Differentlatlion

formulas, Curvilinear coordinates, Uf, V. 5‘ ant;[_" ¥ X _'a'a’
in curvilinear coordinates.

- Line, Surface and Triple Integrals (12 hrs.)
Line integrals, Surface integrals, Triple integrals

- Divergence Theorem, Green's Theorem, Stoke's Theorem (6 hrs.)

- Application of vectors to engineering problems (6 hrs.)

TOTAL 39 hrs. .



PARTIAL DIFFERENTIAL EQUATIONS

(OPTIONAL)

(Prerequisite Ordinary Differential Equations)

Partial Differential

types.

Cor Diffusion) Equati

Equations Illyperbolic,

ons

with solutions.

3(3-0)

Elliptic and Parabolic
One Dimensional and Two Dinensional Wave Equations and Heat

Laplacian Operatior in

Polar Coordinates and in Spherical Coordinates. Laplace's Equatlons.

Application.

APPROXIMATE TEACHING HOURS

Part'ial Differential Equations Hyperbolic, Elliptic and

Parabolic Types.

One dimensional wave equations and heat equations

Two dimensional wave equations and heat equations

Solutions

Laplacian Operator in Polar and Spherical

__Coordinates

Laplace's equations
Application

TOTAL

(3 hrs.)
(6 hrs.)
(9 hrs.)
(6 hrs.)
(6 hrs.)

(3 hrs.)
(6 hrs.)
39 hrs.



ELEMENTARY SPECIAL FUNCITONS AND INTEGRAL TRANSFORMS (OPTIONAL) 3(3-0)

(prerequisite : calculus 2)

Gamma Function. ~ Beta Functlon. Unit Step Function. Impulse Function.
Legendre Polynomials Pn(x). The generating function for P (x). Bessel
Functions of order zero and order one. Laplace Transform. Inverse Laplace

Transform. Fourier Transform. Inverse Fourier Transform. Application.

APPROXIMATE TEACHING HOURS

- Gamma Function. Beta Function 3 hrs.
Unit Step Function Impulse Function

- Legendre polymomials Pn(x) 6 hrs.
The generating function for Pn (x)

- Bessel Functions of order Zero 6 hrs.
and order one.

- Laplace Transform 9 hrs.

Tnverse. Laplace Transform
- Fourier Transform 9 hrs.
Inverse Fourier Transform
- Application 6 hrs.
TOTAL 39 hrs.



FUNCTIONS OF A COMPLIEX VARIADLE COPTIONAL) 3(3-0)

(prerequisite : calculus 2)

Complex numbers. Limit. Derivative. Analytic Function. Cauchy - Riemann
Equation. Line Integral in the complex plane. Cauchy's Ihtegral Theorem,

Cauchy's Integral formula. The Calculus of Resldues. = Conformal Mapping.

APPROXIMATE TEACHING HOURS

- Complex numbers. 6 hrs.
- Limit. Derivative.
Analytic Functions 6 hrs.
Cauchy - Riemann Equatlons
- Line Integral in the complex plane 6 hrs.
- Cauchy's Integral Theorun 3 hrs.
- Cauchy - Integral formula 3 hrs.
- The Calculus of Residues 9 hrs.
- Bllinear (Mobius) Transformations 6 hrs.

Schwarz - Christoffel Transformatlion

TOTAL 39 hrs.



NUMERICAL MIEETHIODS  COPTIONAL)D 3(3-0)

(prerequisite : ordinary differential equation)

Accuracy and Error. Solution of Equations by Iteration. Finite
Differences. Numerical Differeﬁtiation and Integration. Solutions of "
and 2'Id order D‘if‘f‘erent.ial Equat.ions by Numerical Methods. Least-Square
Polynomial Approximation. Numer ical Methods for computing Approximate

Values for Eigenvalues.

Approximate Leaching hours

- Accuracy and Error 6 hrs.
Solut.ion of equations by iteration
- Finite Differences 3 hrs.
- Numerical differentiation and integration 6 hrs.
- Solutionof 1 st order diff. equation by
numerical methods.
Solution of 'g“hd order diff. equatton by 9 hrso
numer ical methods.
- Least-square polynomial approx. 6 hrs.
-~ Numerial method for computing apporox 9 hrs.
values for eigenvalues

TOTAL 39 hrs.



CALCULUS | 4 09-0)

Limits, conktinuity, derivatives, ditterentiation of nldgebraic
functions, important, bheoremea of differential calculus and their
applicabions, inbedgrals, inbograbion, improper Iintevrnls, dif-
ferenLbiation of Lranscendental functions, kLechniques of integra-

Loy,

Conrase pulbline:

LimiLs and conkinuitby 4 hrs
Limits of sequences
Hums ol sepies
LimilLe ot tunctions

Conkh ity

Poerivabives mud ditferonbiabion ot aldcheain funchione H hre
DerivaLives and some of Lheir meanines,
pspecially slope, velfbciby. accelferabion
Dirtrerenbinbion by using formalae on =om,
dit'tference, product, quotient
Chain rale
Different.ials and approximakion of functions

by differenbLials

lmportant Lheorens of ditterenhbial caloulns anrl
Lheede applicnl ions o hrea
Rolle's theorem and iLts conseqiences:

- Mean value theorem

i Uéhchy's mean value bLheorem

= L'Hospital's rules

- Taylor's tormula



Applicabtions in curve sketching

Applicabinna in extbreme values probloms

Integrals and integrntion 6 hrs
Integrals and some ot Lheir meanings,
especially area, volume
Fundamental theorems of intes¢ral calculus
and their applications in inhkedgration

Chansfe of variable in inbedrabion

Improper intedrals 3 hrs
Meanings of all the three Lypes of improper

inthedgrals:

= Type | t onhounded inberval of ionbesreal, Ton
- Type 1 ¢ unbounded integrand

- Mixoed bypre

Differcentintion and integration of bLranscendental

fanclLions 8 hrs
Exponential tunctions and legaritbhms
Trigonomebric tunchkions and their inverses
Hyperbolic functions
5 hrs

Techniques ofF integrations
Inbegration by subshtitnkions
Inbedgral,inn by parbs

Integration by decomposition into partial fractions

Total 39 hrs



CALCULUS T 3 (3-0)

Matrices and deberminants, derivat ives of vector-valued
ffaunetions, surfaces and planes, derivatives of real-valued
ek ions ol severnl variables, bLranstormations and Jacobians,

integrals nt tunctions of several variabhles.

LCourse out)ine:!

Mat.rices and determinant 4 hrs
Uperations on vectors and mahbrices
Determinants
Crammer's rule

Determination of inverse mahrices

Derivalbives of vechtor-valued tunctions 5 hrs
Repreaenbal,ions ot curves by vechor equations
and paramebric cquabions
Derivatives nf vector-valued functions (including
complgex-valued functions)
Some meanings, especially those concerning tangent,

vel)ﬁuﬁihy. Hntﬂl/brﬁt&mn:

Surfaces and planes 4 hrs
Surfaces and their representations by equations,
hoth parametric form and cartesian form
Planes and determination of Lheir equations

Determinetion of equabkions of intersections by planes

Derivatives of real valued-tunctions of several
variables 7 hrs
Direchional derivatives and parbLial derivahkives

GradienLs and difterentials



Talor's formula For funchions of several variables

DebLerminations of exbtreme values and saddle points

Transformakions and Jacobians 7 hrs
Treansformations and their total differentials
OfLenly used tA~an5}tuwnaLiuns=
- transformation inito polar coordinates
- branstformabion inkeo cylindrical coordinates
s traanmrmatimniintc spherical coordinates
Chain rules for hobnl‘dirfvrentia?a of transformations
and of parbLial derivatives

Implicil differentiation

Integrals ot tunctions of s«everal variables 12 hrs

Inbegpat.inn of vecLbor-valued funchiones (including

complex-valued funchbions)
Line integration
MulbLiple integrabion

Surface integration

Total 39 hrs



PROBABILITY AND STATISTICS 3 (3-0)

Elementary probability theory, random variasbles and distribu-
Lionms, moments, momenk #enerating functions and characteristic
foncbions, Timil Lheorems, random samples and samplinyg distribu-

Lions, estimations, Lests of hypotheses.

Course ouLline:
Elementary probabiliky bheory 4 hrs
Empirical and mathematical probabilities
combinatorial mebthod for compubing probabiliLies
conditional probabilities
staLisLical independence

Hayes' Lheorem

Kandom variables nnd disberibnl ions 10 hrs

Rnnrlr-':n variables and disbLribubion funchLions

DNiserele and conlinuous random variables

Some imporbanh disLribuLions:
- Binomial distrbutions
= Puisson diatribubions
- Uniftorm distribulLions
- Normal disLributions
- Weibull distributions
- Gamma distributions

Multidimensional random variables

Marginal distributions

CondiLionnl distLribuLions

Distributions of tunctions of random variables,

including uses of Jacobian of transformation in

derivations of funchions of random variables



Momentks, moment generaking functions and characteristic
functions 4 hrs
Expectal.inns
Moments and cenbLral momenhs
Moment #¢enerating functions and characteristic functions
Deberminanbion of distribubtions of linear functions of a
random variab]g by using moment €enerating functions or
characterisktic functions
Determination of distributions of sums of independent
random variables hy usine® wmoment #enerating functions or

churacteristic funcbions

Limilt Lheorems 4 hrs
Determination of limibt disLributions by using moment
genernbing fonctions or charncteristic functions
Law of large numbers
Approximation of hinomial distributions by Poisson

distributions

Central limit theourem

Random samples and sampling distributions 4 hrs
Random samples and sbabistics
Diskbribubtion of ariLhmetic means ol samples
from normal populabions
Chi-square distribubkLions
. distributions
Est imations 5 hrs
Point estimation and some desirable properties,

boveriug estimation of proportions, arithmetic mean,

variances



Inberval estimation, covering estimation of proportions,

arithmetic mean, variances

Trerasls of

Tests

hypotheses 8 hrs

of simple hypotheses ageinst simple alternatives,

the two types of errors are to be considered

Tests
Powernr
Tesls
Tesls

Tesbs

of composite hypotheses
of tests and 0C-curves
concerning proportions
concerning arithmebic means

cuncerning varisnces

Total 39



STATISTICAL METHODS 3 (3-0)

Sampling distribgbions concerning two populations, tests
cpncerning Lbwo populations, analysis of variances, resgression
analysis, uses of orbLhogonal polynomials in polynomial
redgressions, designs of experiments, mon-parametric methods

for Leoabing hypobhoeoses,

Sampling distributions concerning two populations, 3 hrs
Distributions of difFerenceslof arithmetic means
of Ltwo samples
Distributions of ratios of variances of two samples
Distributions of differences of proportions of two

saomplmog

Teabs concerninsg. bwo populanbions 5 hrs

Test,s ot equanlitiers of arithmetic means of Lwo
populablions

Testks of equalibies of variances of two populabtions
Tests of equalities of proportions of two populations
(In each Lopic, bobh cases of small and larde samples

are to be considered)

Analysis of variances 6 hrs
2 ;
General linear models
One way analysis of variances
Two way analysis of variances
Tershs of hypobheasns by usins .nrml'itle-ncr_‘ intervals
of contras$§

Tests of equalities of variances of several populations



_1:']_

Redression analysis
Simple linear regression
Multiple linear redgression
Polynominl regreassion
Non-1inear reg€ression
Correlation analysis
Tests of rqualities of slopes

Transformat,ions of data in regression analysis

Uses of orthogonal polynomials in polynomial regressions
Uses of ortbhogonal polynominls and some of the
adventases
Determination of the besl tit polynomial by testing

significance of coetficienbs

Nesigns ot experiments
Completely randomized designs
Randomized complete block designs
Latin square designs
b‘ve){r_;l,\*l.ahin square desidgns
Factorisl designs

Analysis of covariances

Non-parametric met.hods of testing hypotheses
Sign Lesl
Rank test
Rank-sum Lesth

Non-parametric wmethnds in analysis ot variances

Total

6 hrs

& hrs

7 hrs

6 hrs

39 hrs



