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1. Probability and Distribution (5%)
1.1 Basic properties of probability
1.2 Addition rule of probability
1.3 Independent and mutually exclusive events
1.4 Conditional probability
1.5 Multiplication rule of probability
2. Random Variables (15%)
2.1 Notion of random variable
2.2 Probability distribution
2.3 Binomial, Poisson and Normal distribution
2.4 Mathematical expectation
2.5 Distribution of independent random variables
2.6 Notion of likelihood function
3. Mathematics for Statistics (15%)
3.1 Rates, Ratios and Proportion
3.2 Number system
3.3 Logarithm
3.4 Permutation and combination
3.5 Principle of least square
3.6 Rank of a matrix
3.7 Inverse of a matrix
3.8 Quadratic forms
3.9 Eigen values
4. Descriptive statistics (15%)
4.1 Measures of central tendency
4.2 Measures of dispersion
4.3 Measures of kurtosis
4.4 Measures of skewness
4.5 Measures of positional statistics: quartilantle, & decile
4.6 Outliers and their consequences
5. Correlation and Regression (10%)
5.1 Simple, partial and rank correlation
5.2 Multiple correlation and coefficient of detemation
5.3 Simple and multiple regression
5.4 Measures and tests of goodness of fit in regres
5.5 Tests for normality in regression
5.6 Logit models
6. Estimation (5%)
6.1 Properties of a good estimator
6.2 Methods of estimation
6.3 Properties of maximum likelihood estimator
6.4 Best linear unbiased estimator
6.5 Interval estimatio

ANIAlcH



7. Hypothesis testing (5%)
7.1 Simple and composite hypothesis 7.2 Type Itgpé Il error
7.3 Unbiased test
7.4 Likelihood ratio test
7.5 z, t, chi-square and F tests
7.6 p value
8. Sampling methods and Distributions (5%)
8.1 Simple random sampling
8.2 Stratified random sampling
8.3 Systematic sampling
8.4 Standard errors
8.5 Sampling distribution
8.6 Distribution of sample mean
8.7 Student's t and chi-square distribution
9. Time-series Analysis (2%)
9.1 Trends, and seasonal & cyclical variations
9.2 Autocorrelation and its test
9.3 Forecasting
10. Economics (3%)
10.1 Endogenous and exogenous variables
10.2 Absolute and relative change
10.3 Concept of marginal and elasticity
10.4 Consumption function, saving, capital formatand capital output ratio
10.5 Cobb-Douglas production function
10.6 Gini Coefficients
11. Data collection and processing activitieg5%)
11.1 Data gathering process
11.2 Questionnaire design
11.3 Methods and techniques of data summarizatnatysis
11.4 Errors in surveys and censuses: Control asmborement of errors
11.5 Quality evaluation of data
12. National accounts statistics of Nepal 2%
12.1 System of National Accounts (SNA) — Impor@aaad uses
12.2 Macro economic aggregates — Nominal and &Bé&, GNI, Consumption,
Saving,
13. Population statistics of Nepal (3%)
13.1 Major sources of population data
13.2 Population censuses of Nepal
13.3 Composition and distribution of population
13.4 Fertility, Mortality, Migration
13.5 Population growth and population projection
14. Price and indexes (5%)
14.1 Wholesale price, retail price, producerseoric
14.2 Consumers Price index (CPI)
14.3 Agricultural Production Index
14.4 Manufacturing Production Index
14.5 Manufacturing Producers Price Index
15. Human development and poverty Statistics (5%)
15.1 Latest HD status and poverty situation of dep
15.2 Millennium Development Goals
15.3 Major sources of poverty statistics
15.4 Poverty measuring practices in Nepal



FEIT agga? 49T yedee (Sample questions)

1. If A.and B are mutually exclusive events, tties Pr(A\B) equals to
(A)1 (B) O (C)0.5 (D)Pr(Ay®)

Correct Answer: (B)
2. The number of parameters in a bivariate nodisfibution is
A2 (B4 ()5 (D)3

Correct Answer: (C)
3. For any two positive real numbers a and b(dagb) equals to
(A) log(a) + log(b) (B) log(a)log(b) (C) log(ab) (D) none of them

Correct Answer: (D)
4. The sum of square of the deviations is alwaysmum when they are measured from
(A) arithmetic mean  (B) median (C) rmodD) zero

Correct Answer: (A)
5. The value of multiple correlation coefficiaitvays lies between the interval

(A)[0,1] (B)[-1,1] (©)[1,0] (X0,1)

Correct Answer: (A)
6. The maximum likelihood estimators are always
(A) consistent (B) unbiased (C) biased (D) none of them
Correct Answer: (D)
7. The value of likelihood ratio test criterioed between the interval
(A)@©,1), ®)(@0-1) (€ (-1,1)(D) (-05,0.5)
Correct Answer: (A)
8. The standard error of the sample mean alwaqyale
o2 c
(A)o2 (B) n (C)n (D) nookthem
Correct Answer: (C)
9. The value of autocorrelation always lies betmvthe interval
(A) [-1,1] (B)[-1, 0] ©[a] (@O 1 1)
Correct Answer: (A)
10. Ifr and s correspondingly denote the expbakeand geometric growth rates, then
(A)r>s (B)r<s ©)rs= (D) none of them
Correct Answer: (B)
11. Consumption function describes the relatignbetween
(A) income and consumption  (B) savamgl consumption
(C) demand and consumption (D) nonthein
Correct Answer: (A)
12. Human Poverty Index is measured on a sxfale
(A)Otol (B)Oto50 (C)Oto100 (B)to 100

Correct Answer : (C)
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1. Data collection and processing activities
1.1 Data gathering process
1.2 Questionnaire design
1.3 Methods and techniques of data summarizatiaiy/sis
1.4 Errors in surveys and censuses: Control andureragnt of errors
1.5 Quality evaluation of data
2. Sampling methods and Distributions
2.1 Simple random sampling
2.2 Stratified random sampling
2.3 Systematic sampling
2.4 Cluster sampling
2.5 Standard errors
2.6 Sampling distribution
2.7 Distribution of sample mean
2.8 Student's t and chi-square distribution
3. Time-series Analysis
3.1 Components of time series
3.2 Autocorrelation and its test
3.3 Forecasting
4. Economics
4.1 Endogenous and exogenous variables
4.2 Absolute and relative change
4.3 Concept of marginal and elasticity
4.4 Consumption function, saving, capital formaticayital output ratio
4.5 Cobb-Douglas production function
5. Agriculture, fishery and forestry statistafsNepal
5.1 Major sources of agricultural statistics
5.2 Agricultural censuses
5.3 Current agricultural statistics — importance prablems
5.4 Food balance sheet
5.5 Forestry statistics
5.6 Objectives, targets and strategies of Agrical®erspective Plan (APP)
6.  National accounts statistics of Nepal
6.1 System of National Accounts (SNA) — Importanod uses
6.2 Macro economic aggregates— Nominal and Real @D, Consumption,
Saving
7. Price and indexes
7.1 Wholesale price, retail price, producers price
7.2 Consumers Price index (CPI)
7.3 Agricultural Production Index
7.4 Manufacturing Production Index
7.5 Manufacturing Producers Price Index

8. Industry, trade and service statistics of dlep

Q 1 NMainr canirrac nf dat:



8.3 Internal and international trade statistics
8.4 Energy statistics
8.5 Irrigation and water statistics
8.6 Other establishment surveys
9. Public finance, money and banking statistics
9.1 Major sources of data
9.2 Revenue statistics
9.3 Money and banking statistics
9.4 BOP
10. Human development and poverty Statistics
10.1 Latest HD status and poverty situation of dlep
10.2 Millennium Development Goals
10.3 Major sources of poverty statistics
10.4 Poverty measuring practices in Nepal
10.5 Nepal Living Standard Survey (NLSS)
11. Social Statistics
11.1 Major sources of social statistics
11.2 Health Indicators
11.3 GER, NER, and other educational statistics
12. Labor and employment
12.1 Labor force, employment, underemploymentmieyment
12.2 Major sources of labour and employmentsias
12.3 Nepal Labour Force Surveys
12.4 ISIC, ISOC, NSOC
12.5 Child labour
13. Population statistics of Nepal
13.1 Major sources of population data
13.2 Population censuses of Nepal
13.3 Composition and distribution of population
13.4 Fertility, Mortality, Migration
13.5 Population growth and population projection
14. Statistical system of Nepal
14.1 National statistical system
14.2 Major statistical agencies
14.1.1 Central Bureau of Statistics and its rola asntral statistical
agency
14.1.2 Ministries and other government agenciegedlto statistical
activities
14.3 Statistical functions of Nepal Rastra Bank
14.4 Statistical functions of universities andiNgpvernmental organizations
14.5 Statistical act, 2015 (B.S.) and statistiegulations, 2041 (B.S.)
15. Miscellaneous
15.1 Environment statistics
15.2 Tourism statistics
15.3 Gender statistics
15.4 Data services
15.5 Databank
15.6 Electronic dissemination
15.7 Introductory GI:



IRt AT 998E (Sample questions)

1. Discuss the various problems involved indbestruction of a frequency
distribution from unclassified data

2. Define what is meant by simple random samphith or without replacement.
How would you draw a random sample from a finitgoylation, with the help of
random sampling numbers?

3. Define elasticity of demand. Consider the denfandtion x = 18 — 2p2, at the point
where p = 2, x = 10. If the price decreases byefegnt, determine the relative
increase in demand, and hence an approximatithretelasticity of demand.

4. What do you mean by Gross Domestic Product (GDHferentiate nominal
and real GDP. What instrument, in generalsisd to derive GDP at constant
price?

5. What are the problems related to food and aljuial statistics in Nepal? How
far the agriculture censuses in Nepal have futfiltke user's need of agricultural
data?

6. Define index number. Why is Laspeyres indeedus most cases in Nepal?
What are its drawbacks?

7. Lalitpur district had a mid year population3#f2,396 in the year 2002/03. The
district had 8,350 estimated number of livehsi 3,905 deaths. Among the
deaths, 509 were the deaths of the childreleiuone year. What would have
been CDR, CBR and IMR for the district in the y2@®2/03? What would be
the natural growth rate of the district popualat

8. Discuss the various indices of mortality. Whichemdf mortality is
considered to be better for the comparisopgaes and why?

9. What are the eight Goals of the MDG? Give at leasttarget for each of
them.

10.What are the four major statistical agencies indll2jpiscuss the types of data
collected by two of them.



Il HIATHE [UTerr qivug
AfTpd AT HUT (FFYe ISATIR) TIhI Gl T ATAE HAANTATHS TETHT
RIEYE X

N

TREAFHHE] TR@T — TF AR AR ATARHAT [FATTER T =T TET (a8 3

quw =R — fafad aen quiTg :— 300

facfrar =Rt — ereaqaran quis - 30
REl fororar qUIg | SIS | TEET Jorrerr TIT GEIT X AR | a9
997 | AN qo0 | ¥O TET Tg 3T 900 X 9 = 900 | q "UI

shatrafies (Multiple Choice) 30 fae
fedr | =T faua 900 | ¥0 ELREIG = X 90 = O 3 Ty
(Subjective) q X R0 = 30
fgcfra ==wr
forora quTS TEHET JurTetr

I ATl 30 Hifa®

q. fafaa T<reaTe T AT 9IOT FIUSH AT AT ATAT SRS T AU T §T AHS, |
2. ity Sfeatfad TaeT weRwar gaw i e faue s s |
3. 99w T T e fatga a_eT g gl s |

¥, gaq o7 f5dra T UwTseed! qeAde METEaR ge

Z;‘%W IR (L[| |5 [R]19099 |9 |93 [9¥ |94 |9%A9 %.R
TETHET | & | & [ 3| % [T [u ]| ¥ |4 3 N 4 % q0 q0
w1 q (13| W | |95 |2[90|99 |9 |93 |¥ |qu | Technical | Case
TH Writing Study
T FHET | 4 | Y[ 3| Y ||| |2 ¥ Y% 3 % 4 % q0 R0

¥ q AT AAHHAT Iooi@ VT ATAR G T76T § @ Y TFHT Thgesdre 9 (I1d)
ge+es, Technical Writing®! 9 (T%) 999 T Case Studypl 0 FHl 1 (TH) T T
TEAT & (7)) YIHEE [T B |
Y. o 99l fawaeTa qedeed @0 MHAMaR g aFs,
Y.q ATHRETR f&T 90/90 AFH & YF T R0 AFTH( A AT |
Y.} TId AT g5 AT g% AT Fer 9rTET (Two or more Parts of a single question)
T T AT Aihs |
Y.3 TIAT Y9 AT g5 AT gl v (Short notesyrsT Afhe |
% JIH TAH] &G ggsar (Multiple Choice) Teessd! a3 F&l faUaT Ioie F&l Ia% amdd g
(TF) AT I RAS, 99 TAd A [GTAT Y Tod IR arad R0 Gfqerd s1aid 0. g &l
TRAg | 9% IR ATGUAT G A9 75 457 ST T AT FT U A G |
S, T ITGAHAAT T P ARGUHT AT U TIETHTAT Gt UA, Hames qiarer fafq awr 3 ()
AIEAT SATTS (LI HUHT a7 FIMAT TS gaTgURT a1 99 =T JUIT W) A Qg I9
TETFHAT TLH TR T6E |
5. Y99 TRUMH] fafgd TETETe Sle AUh] IFHEaRESATS ATF (gl TRl A=aRarardT Jredtad
RIS, |

(aY o
(4] 3TIT aT—T ?J'J'I'I'P:l' ATIT QTIT-T 'I'I'I'PQ‘I' ST SITOITAXRART TITIOTR 112X J3T13.d '.|'I'E!'I'I'TL_|' ET




g ¥ fod 99 FFgeR 3Itais ave faug

1. Computer Networks

1.1 Protocol stack, switching

1.2 Link Layer: services, error detection and ottrom, multiple access
protocols, LAN addressing and ARP (Address Resmiufrotocol),
Ethernet, CSMA/CD multiple access protocol, Hubs,dges, and
Switches, Wireless LANs, PPP (Point to Point ProfpcVide area
protocols

1.3 Network Layer :services, datagram and virtuakuds, routing
principles and algorithms, Internet Protocol (I}, addressing, IP
transport, fragmentation and assembly, ICMP (Inter@®ntrol
Message Protocol), routing on the internet, RIP (Rguinformation
Protocol), OSPF (Open Shortest Path First), raaternals, IPv6)

1.4 Transport Layer: principles, multiplexing andnalltiplexing, UDP,
TCP, flow control, principles of congestion confrdlICP congestion
control

1.5 Application Layer : Web and Web caching, FTRle(FTransfer
Protocol), Electronic mail, DNS (Domain Name Seeyjcsocket
programming)

1.6 Distributed system, Clusters

2. Structured and object oriented programming

2.1 Data types, ADT

2.2 Operators, variables and assignments, costtigitures

2.3 Procedure/function

2.4 Class definitions, encapsulation, inheritanodject composition,
Polymorphism

2.5 Pattern and framework

3. Artificial Intelligence

3.1 Search

3.2 Natural Language Processing

3.3 Game Playing

3.4 Learning

3.5 Automated reasoning

3.6 Planning

3.7 Vision and Robotics

4. Data structures

4.1 General concepts : Abstract data Type, Tind space analysis of
algorithms, Big oh and theta notations, Averagest land worst case
analysis

4.2 Linear data structures

4.3 Trees: General and binary trees, Represensatiod traversals, Binary
search trees, balancing trees, AVL trees, 2-3 treesl-black trees,
self-adjusting trees, Splay Trees



4.4 Algorithm design techniques: Greedy methodm®riB/ queue search,
Exhaustive search, Divide and conquer, Dynamicgiamming,
Recursion

4.5 Hashing

4.6 Graphs and digraphs

4.7 Sorting

5. Computer Architecture and organization and mpn@zessors

5.1 Basic Structures : sequential circuits, depigicedure, state table and
state diagram, von Neumann / Harvard architecttRi§C/CISC
architecture

5.2 Addressing Methods and Programs, representafialata, arithmetic
operations, basic operational concepts, bus stestuinstruction,
cycle and excitation cycle.

5.3 Processing Unit : instruction formats, arithimand logical instruction.

5.4 addressing modes

5.5 Input Output Organization : I/O programming emory mapped I/O,
basic interrupt system, DMA

5.6 Arithmetic

5.7 Memory Systems

5.8 808X and Intel microprocessors: programmingiatetfacing

6. Digital Design

6.1 Digital and Analog Systems. Number Systems.

6.2 Logic Elements

6.3 Combinational Logic Circuits

6.4 Sequential Logic

6.5 Arithmetic Circuits

6.6 MSI Logic circuits

6.7 Counters and Registers

6.8 IC logic families

6.9 Interfacing with Analog Devices

6.10 Memory Devices

7. Software Engineering principles (System analgsis design)

7.1 Software process: The software lifecycle maqdelsk-driven
approaches

7.2 Software Project management:. Relationship fecycle, project
planning, project control, project organizatiorskrimanagement, cost
models, configuration management, version
control, quality assurance, metrics

7.3 Software requirements: Requirements analysisijnements

solicitation, analysis tools, requirements defomtirequirements
specification, static and dynamic specificatiomguirements review.

7.4 Software design: Design for reuse, desigrcih@ange, design notations,
design evaluation and validation

7.5 Implementation: Programming standards and poes, modularity,
data abhstraction. static analvsis. unit testindbearation testine



7.6 Maintenance: The maintenance problem, the @abfirmaintenance,
planning for maintenance
7.7 SE issues: Formal methods, tools and envirotsmér software
engineering, role of programming paradigm, procesgurity and
Improvement, ISO standards, SEI-CMM, CASE tools
8. Database Management System
8.1 Introduction : The relational model, ER modeBQL, Functional
dependency and relational database design, Filetste
8.2 Transaction Management and Concurrency Contr@oncurrent
execution of the user programs, transactions, c@Qowency control
techniques
8.3 Crash Recovery : types of failure, Recovery tephes
8.4 Query Processing and Optimization
8.5 Indexing : Hash based indexing, Tree basedindge
8.6 Distributed Database Systems and Object odafdéabase system
8.7 Data Mining and Data Warehousing
8.8 Security Management System
9. Operating System
9.1 Processes and Threads: Symmetric Multiprocgsdificro-kernels,
Concurrency, Mutual Exclusion and Synchronizatideadlock.
9.2 Scheduling
9.3 Memory Management
9.4 Input Output and Files: I/O devices and itsaoigation, Principles of
I/O software and hardware, Disks, Files and dirgesoorganization,
File System Implementation.
9.5 Distributed Systems: Distributed Message pgssinRPC,
Client/ServerComputing, Clusters.
9.6 Security : Authentication and Access Authoraat System Flaws and
Attacks, Trusted system
10. Theory of Computation
10.1 BNF, Languages, grammars
10.2 DFA and NDFA, regular expressions, regutangnars
10.3 Closure, homomorphism
10.4 Pigeonhole principle, pumping lemma
10.5 CFGs, Parsing and ambiguity, Pushdown autondRDAs & CFGs
10.6 Pumping lemma
10.7 Turing machines
10.8 Recursively enumerable languages Unrestirigtammars
10.9 The Chomsky hierarchy, Undecidable proble@isurch's Thesis
10.10 Complexity Theory, P and NP
11. Compiler design
11.1 The Structure of a Compiler
11.2 Lexical Analyzer

11.3 Top down Parsing/ Bottom up Parsing
11.4 Svntax Directed Translati



11.6
11.7
11.8
11.9

Run-Time Storage Administration

Intermediate Code generation

Data-Flow Analysis and Code Optimizations
Architecture and recent development on ctargpi

12. Computer Graphics

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9

Graphics concepts

Input devices and techniques

Basic raster graphics algorithms and prirmsgiv
Scan conversion

Graphics hardware

2D geometrical transformations and viewing
3D geometry and viewing

Hierarchical modeling

Projections

12.10 Hidden surface removal
12.11 Shading and rendering

13. Basic Electrical & Electronics
13.1 Electrical

13.1.1 Basic Circuit Theory

13.1.2 AC circuit Fundamentals

13.1.3 Magnetic circuits and Transformers
13.1.4 Transient Analysis, Filters

13.2 Electronics

13.2.1 Semiconductors, Diodes and Diode Circuitan3istors,
13.2.2 Transistor modeling

13.2.3 Biasing and Amplification

13.2.4 Small Signal amplifiers and frequency resgon

13.2.5 Large signal amplifiers, feedback amplifiansl Oscillators
13.2.6 Operational amplifiers

14. Principles of Electronic Communications

14.1
14.2
14.3
14.4

Block Diagram of analog/ digital communicatgystem

Analog and Digital modulation techniques

Fundamentals of Error Detection and Corractio

Performance evaluation of analog and digdahmunication systems:
SNR and BER

15. Emerging Technology and Electives

15.1
15.2
15.3
154
15.5
15.6
15.7
15.8
159

Modeling and simulation

Parallel and distributed computing

High speed networks

Artificial Neural Network and Computer Visio
Adaptive web technology

Software Architecture

Distributed Object technology ( ORB, DCOM)
Speech signal processing

Crvntoaranhv and network secii



15.11 Software project management

15.12 Embedded systems

15.13 Image processing

15.14 Multimedia

15.15 Expert system

15.16 GIS/ Remote sensing/ GPS
16. Reasoning

16.1 Analytical and logical reasoning

16.2 Quantitative Test

This section covers the examinee's reasoning dptiis well as the presence of
mind. Reasoning is to be done by reading a pasmad@nswering the multiple
choice question where as quantitative test is e@drrout by solving the
mathematical problem (which needs no advanced feaghematical background)
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1. Computer Fundamentals
1.1 Computers, Kinds of Computers in respectzd and function,
1.2 Generation of Computers,
1.3 Components and Architecture of Computers, Camethe
Components,
1.4 Getting started: Orientation to personal com®,) The system unit,
Starting the computers
1.5 Input Devices: The keyboard, The mouse, Otiymutidevices
1.6 Processing: CPU, Memory
1.7 Storages devices: Overview of Storage Devitles,Floppy Disk Drive,
The Hard Drive,The Universal Serial Bus(USB) Desicand Other
Storage Devices
1.8 Output devices: Monitors, Printers, Modems,rsilaoards
1.9 Dos survival guide: Using Command Prompt, Cngatand using
AUTOEXEC.BAT and CONFIG.SYS
1.10 Windows survival guide: The Windows Desktope Program
Manager, Organizing the Desktop, The File Manager
1.11 Application software: Using Application Soéwe
1.12 Windows Explorer, E-mails, Internet ,IntrgnEktranets, Ethernet,
HTTP
1.13 Computer Viruses, Antivirus
2. Data Structure and Algorithms
2.1 Fundamental of Data Structures, Abstract Bagtes,
2.2 Lists, Linked Lists, Stacks,
2.3 Queues, Priority Queue,
2.4 Trees: Traversal, Implementations, Binary Tr&#sary Search Trees,
Balanced Search Trees, AVL Trees.
2.5 Indexing Methods. Hashing Trees, Suffix Trees.
2.6 Worst-Case and Expected time Complexity.
2.7 Analysis of Simple Recursive and NonrecursilggoAthms.
2.8 Searching, Merging and Sorting.
2.9 Introductory Notions of algorithm design: Digidnd-Conquer |,
Dynamic Programming ,Greedy Methods ,Backtracking
2.10 Graph algorithms: Depth-first Search and Bie&idit Search |,
Shortest Path Problems ,Minimum Spanning Treese¢gied Acyclic
Graphs .
3. System Analysis and Design
3.1 Defining the System, System Owner, System ,UsSgstem Designers
and system Builders, System Analysts, Variationstlom System
Analyst title, System life Cycle,
3.2 Joint Application Development (JAD): JAD ddfion, JAD purpose,
JAD Philosophy, JAD Scope,

22 Invnlved in a . 1AD' Snonsor Rilciness | lsers RRxrdknalvai



3.4 Roles of JAD Group Member: Project Leader, RédCeeper, Time
Keeper.

3.5 The System Design Environment: Developmentéd®s Management
Process, System Structure, Basic Component of Campaased
Information System, Personal/ Centralized/Distributsystem.

3.6 Concept formations: Introduction, Findinghe Problem

Evaluating the Proposal, Technical Feasibility, e@pional
Feasibility, Economic Feasibility.

33.7 Requirements analysis: Representing Systealysis Model ,
Requirement Model , Design Model,
3.8 Development Process: Design Method.
3.9 Entity Relationship Diagram (E-R Diagram): Nwmtas, Entities:
Strong Entities,Weak Entities, Attributes: SimpladaComposite,
Single Valued and Multiple Valued, Null and Derivattribute.
3.10 Relationship Sets: Degree of Relationship anddiQality
Relationship, Specialization, Generalization, Aggiteon.
3.11 Data Flow Diagrams (DFDs): Introductions,tdfow Diagram,
Symbol, Files or data store, External entitiegtelflows,
3.12 Describing System by Data Flow Diagram: Contiagram, Top
level DFD, Expansion Level DFD , Conversions ofd&at
3.13 Object Modeling: Object -Oriented Concept,gabjStructure, Object
Feature, Class and Object.
3.14 Representation: Association and Compositioneritdnce, Multiple
Inheritances.

3.15 Modeling: Use Case Diagram, State Diagram, Evienv Diagram.

3.16 Documentation: Automatic and Manual System.

4. Operating Systems

4.1 Define an Operating System ,Trace the Devedopsnin Operating
Systems ,Identify the functions of Operating System

4.2 Describe the basic components of the Oper&ysiems, Understand
Information Storage and Management Systems

4.3 List Disk Allocation and Scheduling Methoddentify the Basic
Memory Management strategies, List the Virtual Meyno
Management Techniques ,Define a Process and dige#tures of the
Process Management System

4.4 \dentify the Features of Process Schedulingt the features of Inter-
Process Communication and Deadlocks,

4.5 Identify the Concepts of Parallel and Distténl Processing ,Identify
Security Threats to Operating Systems

4.6 Overview of the MS-DOS Operating System

4.7 Introduction to the Windows Family of Prodyct$nix Family of
Products, Linux Family of Products.

4.8 Introduction to Windows Networking
4.9 Windows Architecture. | inux Architectu



4.11 Managing Network Printing

4.12 Managing Hard Disks and Partitions

4.13 Monitoring and Troubleshooting Windows

4.14 Users, Groups and Permission Linux and Wirsdow

5. Database Management System and Design
5.1 Introduction, A Database Model, Relational Date Model, Integrity,
RDBMS.

5.2 SQL and Embedded SQL

5.3 Writing Basic SQL SELECT Statements

5.4 Restricting and Sorting data

5.5 Single Row Functions

5.6 Displaying Data from Multiple Tables

5.7 Aggregation Data Using Group Functions

5.8 Sub Queries, Manipulating Data and Creatingaf&tjing Tables

5.9 Creating Views and Controlling User Access

5.10 Using Set Operators, Datetime Function

45.11 Database Design: Logical Design, Concepiedign, Mapping
Conceptual to Logical, Pragmatic issues, Physicadigh, Integrity
and Correctness, Relational Algebra, Relational Cadcul

5.12 Normalization: INF, 2NF, 3NF, BCNF, 4NF,5NIKNF

5.13 Architecture of DBMS: Client-server, Open Atelstures, Transaction
Processing, Multi-User & Concurrency, and BackupR&covery
Database.

5.14 Basic Concept of major RDBMS products: OraSidhase, DB2, SQL

Server and other Databases.
6. Programming Language
6.1 Overview of Programming Language: History, Paogming
Paradigms, The role of Language translates in Rhegramming
Process.

6.2 Fundamental Issues in Language Design.

6.3 Virtual Machines, Code Generation, Loop Optation.

6.4 Concept of Procedural Programming, Structaragramming, Object-

Oriented Programming.
6.5 Concept of C programming, C++ Programming,
6.6 Java Programming for Declaration, Modularity darStorage
Management Software Development.
7. Networking

7.1 Basic Network Theory: Network Definition, Nettk Models,
Connectivity, Network Addressing.

7.2 Network Connectivity: The Data Package, Esthliggsa Connection,
Reliable Delivery, Network Connectivity, Noise CanifrBuilding
Codes, Connection Devices.

7.3 Advanced Network Theory: The OSI model, EtkgrrNetwork
Resources, Token ring,FDDI, Wireless Networking.



7.4

7.5

7.6
7.7

7.8

7.9
7.10

7.11
7.12
7.13

7.14
7.15

Common Network Protocols: Families of ProtocoletBEUI,
Bridge and Switches, The TCP/IP Protocol, Building TP
Network, The TCP/IP Suite

TCP/IP  Services: Dynamic Host Configuratiomtécol, DNS
Name Resolution, NetBIOS support, SNMP, TCP/IP i#8it FTP
Network LAN Infrastructure: LAN Protocolsr@ Network, IP
Routing, IP Routing Tables, Router Discovery Pcots, Data
Movement in a Routed Network, Virtual LANS(VLANS)

Network  WAN Infrastructure: The WAN Environnig Wan
Transmission Technologies, Wan Connectivity Devid&asce Over
Data Services

Remote Networking: Remote Networking, Remote Asqaotocols,
VPN Technologies.

Computer Security: Computer Virus, Worm, Trojorse.

Network Security: Introduction, Virus Proieat Local Security,
Network Access, Internet Security.

Disaster Recovery: The need for Disaster RegpvBisaster
Recovery plan, Data backup, Fault Tolerance.

Advanced Data Storage Techniques: Enterpbata Storage,
Clustering, Network Attached Storage, Storage Ateworks.
Network Troubleshooting: Using Systematic Agwh to
Troubleshooting.

Network Support Tools: Utilities, The Netwdkseline.

Network Access Points (NAP), Common Networkm@onent,
Common Peripheral Ports.

8. Computer Architecture & Organization

8.1

8.2

Evaluation of Computers, Design Methodologyt Bechitecture,
MIPS ISA, ALU Design.

Datapath  Design: Single and Multiple Cycle lempéntations,
Pipelining, Memory Hierarchy, Input/Output Systeffus & Role of
Operating System.

9. Complier Design

9.1
9.2
9.3
9.4
9.5

Introduction to Compiling,

Logical Analysis, Syntax Analysis, Semantic A&,
Run Time environment,

Intermediate Code Generation, Code Optimization
Compiler Generation Tools.

10. E-Commerce Technology

10.1
10.2
10.3
10.4
10.5
10.6
107

Introduction to E-Commerce.

Electronic Commerce Strategies.

Electronic Commerce Security Issues.

Success Models of E-Governance.

E-Business: b2b, b2c, b2e, c2c, g2g, g2c.
Principles of Electronic Payment, StrategieSy&tems.
F-marketina. Reverse Fnaineerir



10.9

Encryption and Decryption Methods, XML, Layddéanagers, Event
Model.

11. MIS and Web Engineering

111
11.2
11.3
114

115

11.6

11.7
11.8
11.9

Information Systems, Client-Server Computing.

Information Systems and Decision Making.

Database Design issues, Data Mining, Data Néaieng
Knowledge Management, The strategic use oforrmdtion
Technology.

Work Process Redesign (Reengineering) with orhmétion
Technology,Enterprise Resources Planning Systemfgrnhation
Systems Security, Information Privacy, and Globafoimation
Technology issues.

Software Supported Demonstrations includingaaded Spreadsheet
topics, Software Component Based Systems(CBSE),
Multimedia

Object-Oriented Programming with COMS & DECOMS

Group Decision Support Systems

11.10 Basics of Website Design.
12. IT in Nepal

12.1
12.2
12.3
12.4
12.5
12.6
12.7

History of IT in Nepal,

IT Policy of Nepal, 2057 B.S.

Cyber law of Nepal (Electronic Transactioni@adce, 2061 B.S.)
Copy Write Act, 2022 B.S.

Uses of Computers and Software Development

Nepali Unicode, Nepali Fonts

Licensing Issues
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1.

Educational Policies and Planning

a. Fomulation of edcational policies

b. Issues related to educational policies

Analysis of educational policies vis'a vis tbgues

Assessment of trends of policy implementation

Educational management information

Micro level planning

Issues in educational planning (expanding a;eegproving quality and
enhancing efficiency of the system)

@~oao

School curriculum and assessment

a. Principles of curriculum development

b. Issues associated with curriculum developmamtiusion of local elements,
language policy)

c. Desing, development and delivery of curricufeaterials

d. Instructional design and management

e. Approaches to and practices of assessing stadeievement

f. Problems and issues associated with the marexgeshexaminations

. Teacher management and development

Planning for teaxher requirement

Teacher personnel management

Teacher licensing

Different models and practices of promotion aacker development

Approach to training and professional develamme

Teacher management issues in the context oéndedized management of
education

~Pao0op

. School governance

Concept of school gevernance

Concept of learning organization

Centralized Vs decentralized school governance

Priniciples of and mechanism for accountabihtyducational management
Modalities for stakeholder participation ifmmeol management

f Governance of higher secondary education

®oo o

. Higher education and its management

a. Human-resource requirement and roles of higtlecation

b. Issues associated with the management of higbacation-quality/relevance,
Access/equity, and efficiency

c. Dynamics of autonomy and accountablity in treagement of higher education

d. Financing of higher educatlon
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g. Roles of University Grant Commission (UGC)

6. Quality and efficiency in the delivery of eduoatl services

Perspectives of quality education

Defining and measuring quality in educatioravge

Mechanism for improving quality (supervisionpmitoring, follow up support)
Efficiency in the provision of educational sees

cpop

7. Research and development in education
a. Different approaches to educational research
b. Purposes of research in educational (formancesummative)
c. Use of research in policy formulation, plannarmgl program development
d. Role of educational research in bringing inimmain educational programs
e. Assessment of findings nad implementation ofional research studies in
education sector

8. Enhancing institutional capacity for effectivengce delivery

National eduction management system

Assessment of effectiveness of exiting insohal arrangement

Effective utilization of institutional capacity

Requirement and models of human resource dewvelot

Sustainability in institutional arrangement &oenan resource development

T 0T

9. Recent trends in education
a. Democracy and education
b. Equality of educational opportunity and results
c. Global perspectives in education (diversity aadion, peace education, tolerance
etc)
d. Promotion of local knowledge base and locditetogy
e. Localization of educational management (Esthlyip school-community bond)
f. Modern technology in education

10.Crosscutting issues in education

Gender in education

Child right and education

Poverty alleviation and education

Special needs education

All-rounddevelopment of children and provis@frECD programs
Participation of females and special need-gsanpeducational management
Distance and open learning (DOL)

Education and Sports: Holistic personality depment

Civic Education
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