Adama Science and Technology University
School of Applied Natural Sciences
Program of Mathematics
W title: Applied Mathematics III Course code: Math 2101
Credit hours: 4 Contact hrs: 4 Tutorial hrs: 2 Prerequisite: Math 1102
Course Content :
1. Ordinary Differential Equations of the first order
1.1 Preliminary concepts
1.2 Separable Equations
1.3 Homogeneous Differential equations
1.4 Exact Differential Equations
1.5 Integration factors
1.6 Linear first order Differential Equations
2. Ordinary Linear Diﬁereyﬁal Equations of the second order
2.1 Homogeneous Linear Differential equations of the second order
2.2 Homogeneous second order Differential eqimﬁons with constant coefficients
2.3 General solutions, Basis
2.4 Real Roots, Complex Roots and Double Roots of the Characteristics Equations
2.5 Method for solving non homogeneous linear Differential Equations
~ 2.6 System of Differential Equations : '
3. Liphce Transforms
3.1 Laplace Transformations
3.2 Differential and fntegmtio'n of Laplace mfo@ﬁ
3.3 Convolution and Integral Equations
4. Vector Calculus
4.1 Scalar Field and vector Fields
4.2 Vector Calculus
4.3 Curves, Arc Length and Ta.ngcnf
4.4 Gradient of a scalar Field, Divergence and Curl of a vector Field
4.5 Line Integrals, Line Integral Independent of Path and Greens Theorems
4.6 Surface Integrals, Gauss Divergence Theorem and Its Application
4.7 Stock’s Theorems and Its application
5. Complex analysis

5.1 Complex Analytic Functions.
5.2 Complex Integrals: Integration by method of residue
Text book: Erwin Kreyszig: Advanced Engineering Mathematics
References:
1 Edwards and Penney: Calculus and Analytic Geometry
2. Zill D.G: A first course In differential equations with applications. International edition, 1981
3. Kaplan W: Ordinary Differential equations
4. RossS.L: Differential equations
5
6.

Martin R.H: Ordinary Differential equations
M.D Ralsinghanis: Ordinary and Partials Differentinl Equations
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Major topics

Chapter: 1

Basic Semiconductor
Theory

Chapter: 2

Semiconductor
their Applications

Diodes

and

i

theory

Introduction

Atomic theory

Semiconductor :
materials and their

types
P-N Junction

Characteristics  of
diodes

Analysis of diode
circuits

Diode types
Applications of
diode circuits
Voltage regulators
Power supplies
Wave shaping
circuits
Voltage multiplier

circuits

P

Chapter: 3

BipolarJunction
Transistors

Field Effect Transistors

Principle of
operation and
characteristics

BJT configurations
Biasing methods
Small Signal
amplifiers
parametric

BIE
and

representations

FET Types

Equivalents

circuits and
biasing techniques
_u

representations

umetric
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Chapter:S
Frequency Response of

Amplifiers

e Basic concepts
e Types of frequency response

¢ Frequency response of BJT and FET amplifiers

Chapter: 6
Multistage Amplifiers

| =

_A Chapter: 7

|

Power Amplifiers

e Analysis of gain
| and other
V, parameters

e Coupling methods

e Frequency

response

e Classification and analysis

e Efficiency

[/ Parameter , Remark
.ﬁ Attendance lw >
\ || e | =
uiz , 5 \
\ e 4» o
| ,, Assignment / , 10
| s , W
[ | Assessment — Presentation | Lt 0 e s
B | Class Participation 2 /
,,T?o,‘mﬁ /seminar /lab 20 .| ,
,, \, Mid exam 08 _
Final exam 35

, Total % 100 % ﬁ

o ﬁ.C: mwo
Textbook

ST LR |

References
in MOOC

13. >-.1..c<r,_ A>=.=_=«=.v :

FZom

Robert Boylestad, Louis Nashelsky: Electronic Devices and Circuit jﬁccnﬂ_ﬂ edition

Jacob Millman, Microelectronics — Digital and Analog Circuits and z.,z_r‘,:,ffw,7_2:,97_,::
series in electrical engineering, 1St Edition.
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| This course aims to introduce a number of popular data structures and algorithms, '
along with the basic techniques in algorithm analysis.

i VR

Course

Description |

Distributed computing

Complex Networks |
Bioinformatics
Algorithmic game theory
Machine learning

Data mining

|
i
|
I

il
il
i

Related |
Research Areas

{
|
|

| Unstructured data analysis
.\] ik
| Parameter | Weight Remark
i | bl -
= L5001
i Attendance ’
: 1 10% |
i uiz i i
| : & i
Assignment / Presentation | 10% | ; ‘
; ,,,,,,,,,,,, . Lab Exam shall be conducted at the end of classes. |
i i 1l |
Assessment | Class Participation [ 9% i |
| Lab Exam 10% ?
e,
Mid exam %
| Final exam 35% ﬁ o 2 Y
Total | o .
Weekly L i

;I?troductxmln:. Data structure deﬁnit'ic")ﬁ,' ADT Class!ﬁ Cat_i&‘_ :

i § C 5 : 5 s v 2 n

- structures(primitive VvS. non primitive, Linear vs nonlinear Data Structy 0) AData
ctures), rray

Weeki-2

e

LA | gorithms: [ ; PR e o BNSL
Week 3-4 . Insertion sort, Selection sort inear Search, Bj h B
List Data Structure List ADT bythc array, Dynam e ——— -

i @i : Y. ‘ynumlc memory, “miuu‘ons ¢
implementation of lists, Linked list:- Singly linked lists, doubly linked lists. &1 ek
and doubly) linked lists, Operations on linked lists: creation, insertion s&;::;‘::‘lr (singly

v . update,

\/\/('l‘i< 5,(,
cearch, adding new nodes

o
f""‘mlcal Frigiet
] {LRLS R 5
L
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Week 7-8

Week 10-11

Week 12-13

Week 14-15

Week 16

Course Text Books

|
|

| References in MOOC

Stack ﬁata

stacks, conversion and evaluation of

51 r.mr»,,,,.',—,,muuunm’"'“mﬁ""“””’"""""““:’””""'""“"‘“ g p— - -
Stack definution, Applications, operations on the stack,

structure: ; s
implementation of a stack using array, Stack implemented using linked lists, applications of
infix, postfix and prefix expressions using stack,

| recursive functions

Mid Examination

Queue Data Structure: Queue definition, applications,
| implantation by array, queue implantation by linked lists, circular queue, priority queue

operations on queue, Queue |

Tree Data Structure: Deﬂr%iﬁon of tree, basic terminologies ,basic
creation, insertion, deletion, update, search, print, Types of trees:-
BST, AVL tree, full BT, complete BT ,Balanced BT Tree traversal methods: in-order, pre-

order, post-order

n-ary tree, Binary tree,

| Heap data Structure:- definition, creation, insertion, update, deletion, print etc. Examples of

efini |on ’t;ésimcmt<erminologies, ryé‘byfésentation of graph,
traversal (DFS, BFS) Types of graphs:
s, complete graph, balanced graph.

Expression trees

| Graph data Structure: Graph
\‘ operations on graphs: creation, insertion, deletion,
| Cyclic and acyclic graphs, directed and undirected graph

"‘ Graph Algorithms: Dijkastra and prims algorithm

' Adva nced sorﬁné Algdﬁthms

: Quick sort, Merge sort shell sort, Heap Sort

-2nd ed.(2001), McGraw-

[ntroduction to Algorithms, Thomas H. Cormen... [etal.}.

Hill; ISBN 0-07-013151-1. ,
2. Weiss Mark (1997), Data Structure and Algorithms Analysis in C: Benjamin |
Cummings Publishing. f
3 Ammercaal, Leendert (1988), Programming and data Structure in C (2nd ed.): John
Wiley & Sons.
4. Reingold Edward M. and Wilfred Hansen(1983).Data Structures: CBS Publisher ¢

‘ Distibutors.

WWW.coursera.org,

N bosias U SRR
. Thomas A. (1996), Data Structures, Algorithms, and SoftW

Standish
Addison-Wesley Pub Co; ISBN: sipis ki
McoﬁfmT. 1998,

e i o
Sartaj Sahni, Data Structures, Algorithms, and Ap
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T s AR R AR AR LTI AT A VI T oyt weekly Lab Schedule i -
b C++ revision |;nplem6ﬂtat'°n of arrays and basic operations
Lab1 | 5
Lab2 YSearch algorlthm Lmear and Binary Search

ssst st 2

- 1 Sorting Algorithms: Bubble sort, Selection sort, Insertion sort

Lab 4 i Linked list using array

i o

Lab 5 Lmked hsts usmg dynamm memory dUO(,atl()n

Lab 6 Stack Implemntatxon with Oppl‘dUOI’IS on slagks

| Recursion, expressions evaluation and conversion (prefix, postfix and infix)

| Queue ﬂﬁple
array

A B I TS T AT T AT A

Lab 11 ' Circular and priory queue

Lab 12 BST implementation using array and linked lists
lab 13 Tree traversal methods: Pre-order, post-order, in-order

- Graph implantation, DFS and BFS imblvam‘mli(,n

£ o
v‘" o AC A2y LR
q\‘.r q 1‘/”“ 09“)

@f’
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