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wcÖq cvVK, 

Avmmvjvgy AvjvBKzg| Avgiv mK‡jB Rvwb gvZ…fvlvi cÖwZ Avgv‡`i †Kgb fw³| Avgiv Rvwb, Avgv‡`i g‡bi 

fve, Abyf‚wZ gvZ…fvlv e¨vwZZ Ab¨ †Kvb fvlvq KvD‡K fv‡jv fv‡e eySv‡bv Kómva¨| 

 

†mB Kvi‡b `xN ©w`b †_‡K Kw¤cDUvi mvBÝ GÛ BwÄwbqvwis, Kw¤cDUvi weÁvb, Z_¨ I †hvMv‡hvM cÖhyw³,  mdUIq¨vi 

BwÄwbqvwis, Kw¤cDUvi mvBÝ GÛ †UwjKwgDwb‡Kkb BwÄwbqvwis, Kw¤cDUvi GÛ †bUIqvK© BwÄwbqvwis, Kw¤cDUvi 

†UK‡bvjwR Ges WvUv †UwjKwgDwb‡Kkb GÛ †bUIqv©K †UK‡bvjwR †_‡K hviv cov‡jLv †kl K‡i‡Qb| Zviv evRv‡i 

miKvwi, ¯̂vqËkvwmZ, †emiKvwi PvKwii cÖ¯‘wZi Rb¨ wmGmB/AvBwUi (CSE/IT) GKUv evsjv fvm©‡bi MvBW ev eB‡qi 

Afve‡eva Ki‡Qb| Avgv‡`i †g‡mÄv‡i, MÖæ‡c, †cB‡R Ges †gB‡j Avgv‡`i‡K GKUv evsjv fvm©‡bi MvBW/eB evRv‡i 

cÖKvk Kivi Rb¨ Aby‡iva K‡i‡Qb I mvnm hywM‡q‡Qb| 

 

Avcbviv Rv‡bb BwZg‡a¨ mvd‡j¨i mv‡_ bitBox Publications Gi "bitBox DUET CSE Admission Guide" Gi PZz_© 

ms¯‹iY Ges "bitBox Recent IT Question Bank" Gi cÖ_g ms¯‹iY evRv‡i Pjgvb| †mB mvd‡j¨i avivevwnKZvq 

Avcbv‡`i Pvwn`v I Aby‡iv‡ai K_v we‡ePbv K‡i weUe· cvewj‡Kkbm evRv‡i G‡b‡Q "bitBox ICT Master Copy". eBwU 

wewcGmwm (evsjv‡`k cvewjK mvwf©m Kwgkb), wewmGm (evsjv‡`k wmwfj mvwf©m), GbwUAviwmG ( bb-Mf‡g©›U wUPvm© 

†iwR‡÷ªkb GÛ mvwU©wd‡Kkb A‡_vwiwU), Gwm÷¨v›U BwÄwbqvi Ges mve Gwm÷¨v›U BwÄwbqvi c‡`i wm‡jevm Abyhvqx iPbv 

Kiv n‡q‡Q| 

 

Kvib wewmGm, wewcGmwm, cÖfvlK I mnKvix wk¶K, †UªW BÝUªvKUi wbeÜb (K‡jR I gv ª̀vmv, ¯‹zj-1 I ¯‹zj-2) Ges mve 

Gwm÷¨v›U BwÄwbqvi c‡`i PvKwii cix¶vq Avcbv‡K nq‡Zv evsjv fvlvq bq‡Zv Bs‡iwR fvlvq DËic‡Î DËi Ki‡Z n‡e| 

`yB fvlvi wgkªb `~lYxq (GUv LyeB  KovKwo wbqg)| Z‡e AvBwU m¤cwK©Z Kx-IqvW©, bvg ¸‡jv Bs‡iwR‡Z †jLv hvq| ZvB 

GBme wm‡jev‡mi Av‡jv‡K, mn‡R †evaMg¨ I DËi c‡Î DËi †jLvi myweav‡_© weUe· cvewj‡Kkbm "weUe· AvBwmwU 

gv÷vi Kwc" eBwU evRv‡i cÖKvk K‡iwQ Ges †mB mv‡_ eBwU‡Z wKQz Kgb I ¸iæZ¡c~b© GgwmwKD (cvIqvi †m±i mn) †hvM 

K‡iwQ |   

 

AvkvKwi wm‡jevm Abyhvqx Avgiv mKj Aa¨vq I UwcKm Kvfvi Ki‡Z †c‡iwQ| hv wKbv Avcbvi e¨vwmK Uz A¨vWfvÝ 

†j‡f‡ji Re cȪ ‘wZi Rb¨ mnvqK n‡e| Avgiv m‡e©v”P †Póv K‡iwQ wbf‚©j I gvbm¤§Z Ges me©vwaK Kgb‡hvM¨ GKUv eB 

Avcbv‡`i nv‡Z Zz‡j †`Iqvi Rb¨| ZeyI gvbyl gvÎB fzj, Avi eBwUi GeviB †h‡nZz cÖ_g ms¯‹iY, ZvB AbvKvw•¶Z wKQz 

fzj, wKQz UvBwcs RwbZ fzj †_‡K †h‡ZB cv‡i| †mB fzj ¸‡jv Avgv‡`i‡K †gB‡j, †cB‡R Ges MÖæ‡c Rvwb‡q w`‡j 

Avcbv‡`i cÖwZ K…ZÁ _vK‡ev| 

 

cwi‡k‡l hv‡`i D‡Ï‡k¨ GB eB, †mvbvi nwib bvgK miKvwi PvKwi†Z mvdj¨ †c‡Z hviv gwiqv; Zv‡`i mdj nIqvi Rb¨ I 

Kg©Rxe‡b D‡Ëvib Kivi Rb¨ "bitBox ICT Master Copy" mnvqK n‡jB Avgv‡`i cwikªg mdj I mv_©K n‡e| GQvovI 

eBwU iPbvi †¶‡Î A‡bK †`wk-we‡`wk †jL‡Ki eB/MvBW Ges wewfbœ I‡qemvB‡Ui mvnvh¨ Avgiv wb‡qwQ| Avgiv weUe· 

cvewj‡Kkbm Avcbv‡`i wbKU K…ZÁZv ¯̂xKvi KiwQ| 

 

 

cÖKvkK 

weUe· cvewj‡Kkbm 



 

 

₪ cÖvwß¯’vb ₪ 

 

bxj‡ÿZ, XvKv 
wbD wk¶v weZvb|  †dvbt 01853500060 bvnvi eyK nvDR|  †dvbt 01743912674 

 

XvKv c«‡KŠkj I c«hyw³ wek¦we`¨vjq (Wy‡qU) msjMœ jvB‡e«wi| 

ggZv eyK nvDR ‡njvj d‡UvKwc wjUb d‡UvKwc XvKv eyK nvDR 

 

K‡jR jvB‡eªix, gywÝcvov, w`bvRcyi 

†gvev: 01715412059 

Av`k© jvB‡eªwi, nweMÄ (kn‡i) 

gvgyb eyK nvDR, iscyi 

QvÎ eÜz jvB‡eªix, miKvwi cwjt †MBU, nweMÄ 

†gvev: 01721519676 

Uªvó jvB‡eªix, kvjeb wgw ¿̄cvov, iscyi 

‡gvev:01717156006 

†ikwg jvB‡eªwi, weRq bMi, Bmjvgcyi, we-evwoqv 

mygb eyK c¨v‡jm, AvKeixqv †nv‡U‡ji `w¶Y cv‡k̂©, e¸ov 

‡gvev: 01759713272 
eÜb jvB‡eªwi, SPI msjMœ, wm‡jU 

weYvcvbx eyK wW‡cv, mv‡ne evRvi, ivRkvnx 

‡gvev:01711301917 

divRx jvB‡eªix, †KvUevox, Kzwgjøv 

†gvev: 01731567993 

wmdv jvB‡eªix, mycyiv, ivRkvnx 

‡gvev:01716411425,01550006803 

Zv‡qe jvB‡eix, nvmcvZvj †ivW, ‡dbx 

‡gvev: 01842306093 

eB †gjv, wSbvB`vn 

‡gvev:01913207071 

÷y‡W›U jvB‡e«ix, P‡ÆvM«vg cwjt msjMœ, P‡ÆvM«vg 

†gvev: 01840421665, 019704216665 

ivbv eyK nvDR, miKvwi cwj‡UKwbK †MBU, Kzwóqv 

‡gvev: 01759792939 

÷y‡W›U jvB‡e«ix-2, P‡ÆvM«vg cwjt msjMœ, P‡ÆvM«vg 

†gvev: 01840421665, 019704216665 

mvweŸi jvB‡eªwi, KPI msjMœ, Lvwjkcyi, Lyjbv 

K¨v‡Þb KKvª jvB‡eªix, wjsK †ivW, KKvªevRvi 

†gvev: 01812945100 

gyb jvB‡eªwi, gqgbwmsn (kn‡i)  

 



 

 

Syllabus 

BPSC, BCS, NTRCA & Others 
 

BPSC/BCS (WRITTEN) EXAMINATION  

COMPUTER SCIENCE 

Subject Code: 971 Total Marks-200 

  

Part-I Marks-100 

(a) Computer Programming: Introduction to computer programming. Assembling language 

programming. Problem solving techniques, algorithm specification and development. Programming 

style, testing and debugging. Program design techniques: Structured and modular program design. 

Programming languages and paradigms: classification.  

  

Programming in C: Data type, statements, control structures, arrays, pointers, strings, functions, 

preprocessor directives, structures, unions and bit-fields, files.   

Introductory programming with C++/JAVA. Introduction to object oriented programming: 

Encapsulation, inheritance and polymorphism, Mechanic Language Programming, Template functions 

and classes multi-threads exceptions, Class and object.  

  

(b) Digital System: Number system: binary, octal, hexadecimal and BCD. Data representation. Logic 

gates and Boolean algebra: Combinational circuits. Circuit design using logic gates. Circuit and 

expression minimization: Karnaugh map and Quine-McCluskey. Basic flip-flops (FF), Design of half 

and full adder. Basic counters and register. Basic decoders, encoders, multiplexers and demultiplexers. 

ADC and DAC circuits. PLA design, Pulse mode and fundamental mode logic, Pulse & switching 

units, Newtrivibrations , Digital LC: DTL, TTL, III, CMOS MOS gates, Memory system, LED, LCD 

applications of Op-Amps. Cooperators.  

  

(c) Discrete Mathematics: Propositional and predicate calculus: Basic concept. Theory of sets: set 

operations, algebra of sets. Mathematical induction. Basic concept of relations and its representation. 

Functions and its classification and pictorial representation. Graph theory and its application. 

Elementary number system. Principles of counting. Reversion, generating functions, recurrence 

relation.  

 

 (d) Numerical Analysis: Solving linear systems with Gaussian elimination and Gauss-Jordan 

elimination method. Interpolation: Newton’s formula, Lagrange’s formula. Numerical differentiations 

and integrations: Trapezoidal, Simpson’s 1/3rd and 3/8 th rule. Romberg integration. Solutions and 

Newton-Ralphson’s method. Solution of ordering differential equation and least square approximation 

of functions.  

  

(e) Data Structures: Arrays: Representation and operations. Sparse and dense matrices: Concept and 

operation. Stacks and queues: Concept, structures and basic operations. Quick-sort and Polish 

notation: Applications of stack. Recursion: Concept and applications. Linked lists: Representation and 

various operations. Trees: Binary trees, traversing binary trees. Binary search trees: Various opeations. 

Binary heaps: Heap sort. Huffman’s algorithm. Graphs: Representations and operations. Spanning 

trees, shortest path and topological sorting. Internal sorting: Insertion sort, selection sort, merge-sort, 

radix sort, Basic hashing techniques.  

  

(f) Microprocessor and Interfacing: Microprocessor and microcomputers. Evolution of 

microprocessor. Architecture of a general purpose microprocessor and its operation. Addressing 

modes. Common instruction types: Basic assembly instruction set. Intel 8086 microprocessor: Internal 



 

 

architecture, register structure, programming model, addressing modes and instruction sets. Interrupts 

its classification and interrupt handling, Memory management in Intel 80x86 family: Real-mode 

memory anagement, segmentation and segmented to physical address translation. Protected mode 

memory management: Segmentation and virtual addressing, segment selectors and descriptors and 

tables. Intel 80386 and 80486 register formats. Paged memory operation and TLB structure I/O port 

organization and accessing. Interfacing the keyboard, printer and monitor. Structure and operation of 

certain chips as 8255A, 8253, 8272, 8259A, 8237. Bus interfaces and micro controllers.  

  

(g) Computer Organization and Architecture: Fundamentals of computer design. Processor and 

ALU design. Control design: Hardware control and micro-programmed control. Caches Memory 

organization. Exceptions System organization Bus and hazards I/O subsystem and I/O processor. 

Parallel processing: Concept, pipeline processors. Interrupts systolic arrays and fault-tolerant 

computers.  

  

(h) Compiler and theory of computation:  Introduction to compiliary. Basic issues, logical analysis, 

hexical analysis, syntax analysis. Semantic analysis, type checking, run-time environments, code 

generation, code optimization and language theory.  

  

Part-II Marks-100 

(a) Algorithm: Algorithm and complexity: Asymptotic notations. Basic algorithm techniques and 

analysis: Divide and conquer, dynamic programming, greedy method, branch and bound, string 

matching, computational geometric problems, graph algorithms, spanning trees, shortest paths, max-

flow problem, searching algorithms. Techniques for analysis of algorithms, approximation algorithms,  

parallel algorithms.  

  

(b) Operating System: Introduction, evolution, goals and components of OS. Types of OS Process 

management: Process states PCB, job and process scheduling. CPU scheduling algorithms, critical 

section problems and solutions. Semaphores, Inter-process communication techniques. Deadlock 

handling methods. Memory management techniques: Paging, segmentation and page replacement 

policies. Secondary storage management: Disk scheduling algorithms. File management: File system 

structure, organization, FCB, space allocation, tree structured file system. Protection and security: 

classification and handling techniques.  

  

(c) Database Management System: Definition of DBMS, types of DBMS, its advantages and 

disadvantages, Data model: ER model and relational model. Integrity constraints. Functional 

dependencies. Assertions and triggers. File organization: Definition of various file organization, 

classification and Representation. Indexing techniques: sparse and dense indexing. B+ tree indexing, 

hash indexing. Relational database design: normalization, 2NF, 3NF and BCNF. Query processing: 

Various notations, cost estimation of selection operation and join operation. Transaction concept and 

concurrency control: Lock based protocol, deadlock handling. SQL and application using SQL.  

  

(d) Software Engineering: Introduction, Software process. Project management. Requirements 

engineering processes. System models: Context data, behavioral and object models. Object oriented 

design techniques. Real-time software design. System design with reuse. Critical system design 

dependability, software maintenance, critical system specification and development Verification and 

validation. Software testing. Software cost estimation: COCOMO model Halstead formula, Graph: Cel 

analysis of complexity measures, software reliability and availability, Quality assurance.  

  

(e) Data Communication: Introduction to OSI and TCP/IP protocol. Data transmission basics: analog 

and digital data, spectrum and bandwidth. Transmission impairments. Data rate channel capacity. 



 

 

Transmission media: Twisted pair, coaxial cable and optical fiber, wireless transmission. Data 

encoding: NRZ. NRZI, Manchester and differential Manchester modulation techniques-AM, FM, PM, 

Della modulation, compounding Equations, ASK, PSK, FSK. QPSK. QAM sampling theorem, PCM. 

PPM. PAM. Data transmission: Synchronous and asynchronous and asynchronous. NUll modem 

configuration. Data link control error and flow control CRC and HDLC. Multiplexing: FDM, TDM, 

statistical TDM. Basic circuit switching and packet switching techniques.  

  

(f) Computer Network and the Internet: Protocol, fundamentals of control protocol, Introduction 

and network types, LAN, MAN, WAN. Topologies: Star, switched, bus, ring. Ethernet LAN 

standards. Internetworking: Network interconnection, bridges, routers. Network layer protocols: IP, 

ARJP, ICMP, IP addresses. Unicast and multicast routing protocols. IPV6 congestion control, 

Transport layer protocol: TCP and UDP. Introduction to wireless LAN, VSAT, analog and digital 

cellular system. Network security: Types of attack, encryption techniques and digital signatures. ATM 

switches, ATM protocol; DNS, HTTP, Email.  

  

(g) Artificial Intelligence: Overview of AI. General concepts of knowledge. Introduction to 

PROLOG. Knowledge representation. Intelligent agents. First order logic. Knowledge organization 

and manipulation: Search strategies, matching techniques and game planning. Natural language 

processing, Probabilities reasoning, expert systems and computer vision, Knowledge acquisition: 

Learning in symbolic and non-symbolic representation. 

 

 

NTRCA ICT (Written) Syllabus 

Kw¤úDUvi weÁvb (Computer Science) 

Subject Code: 431 Marks: 100 

 
1. Introduction to Computer System: History, Basic organization of computer, Computer 

generations, Types of computer. 

2. Programming Language: Overview of C, C++ and JAVA; Constants, variables and data types;  

Operator& Expression; Managing Input & Output Operators; Decision making and branching; 

Decision making and looping. Arrays; Handling of character string; User-defined function; Structure 

and union; Pointers; File management. 

3. Data Structure: Array, Linked lists: Stacks, Queues, Recursion: Trees: Graphs: 

4. Discrete Mathematics: Set Theory, Relations, Functions, Graph Theory, Algebraic Systems, group 

theory, homomorphism, Mathematical reasoning, Theories with induction. Recurrence functions. 

5. Object Oriented Programming: Principles of Object-Oriented Programming; Tokens, Expressions 

and Control Structure; Functions; Classes and objects; Constructors and Destructors; Operator 

Overloading, Inheritance, Polymorphism and Encapsulation. 

6. Operating System: Definition and types OS, OS Structures: Processes: CPU scheduling: Process 

Synchronization: Deadlocks: Memory management: Virtual Memory: File Concept: File System 

Implementation: 

7. Digital Logic Design: Number systems and codes, Boolean algebra, De Morgan's theorems, logic 

gates and their truth tables, combinational logic circuits, karnaugh map method, decoder, encoder, 

multiplexed, and demultiplexer, Flip flop, Asynchronous and synchronous counters, D/A converter 

circuitry, A/D converter circuitry. 

8. Algorithm: Analysis of algorithm, design of algorithm, mathematical foundation of algorithm, 

asymptotic notations, summations, recurrences, sets etc. Divide and Conquer Algorithms: The Greedy 

method: Dynamic programming: Basic Traversal & Search technique: Backtracking: Branch and 

Bound. 



 

 

9. Database Management System: Database system concept, Data abstraction; Database languages: 

Data management; Database system structure. Database model, Relational algebra and SQL. Database 

design, Indexing, Normalization. 

10. Computer Organization and Architecture: Instruction sets, Addressing modes; Types of 

Instruction; Computer System: Computer Arithmetic: Memory Organization, Caching, Input-Output 

Organization: Central Processing Unit, Control Units, Fundamentals of parallel and distributed 

processing. 

11. Software Engineering: Paradigms, Requirements Analysis Fundamentals, Software Design 

Fundamentals, Software Testing Techniques and Strategies, Software Management and Maintenance 

Technique, CASE. 

12. Numerical Analysis: Numerical solution of polynomials, Numerical solution of simultaneous 

linear equation: Numerical solution of ordinary differential equation, Direct methods for systems of 

linear equations, Iterative techniques for systems of linear equations. 

13. Computer Graphics: Graphics Hardware, Scan Conversion, Geometric Transformations, 

Projection, Visible Surface Determination, Illumination and Shading. 

14. Computer Design: Introduction to compiler, A simple one pass compiler, Lexical analysis, Basic 

parsing technique, Syntax Directed Translation, Runtime Environment, Intermediate code generation, 

Code generation, Code optimization. 

15. Computer Network: Basic computer network concept; Network structure; Network software; 

Reference model; OSI Model, TCP/IP Model, X.25 Networks. Frame Relay, ATM Network, Medium 

Access sub-layer, Network Layer, Optical Fiber Network, Application Layer. Cryptography and 

cryptographic algorithms, Cryptography and network security. 

 

 

NTRCA ICT (Written) Syllabus 

Kw¤úDUvi Acv‡ikb-weGg (Computer Operation-BM) 

Subject Code: 432 Marks: 100 

 

AvaywbK wWwRUvj Kw¤úDUvi Kw¤úDUv‡ii †ewmK AMv©bvB‡Rkb, †÷v‡iR wWfvBm, BbcyU/ AvDUcyU wWfvBm wm‡÷gg mdUIqvi wm 

†cÖvMÖvwgs j¨vs¸‡qR WvUv UvBc, G¨v‡i msμvšÍ †cÖvMÖvg G¨vjMwi`g Ges †d¬vPvU©| dvskbvj †cÖvMÖvg gvB‡μvcÖ‡mmi, gvB‡μvcÖ‡mmi 

BbcyU I AvDU cyU, †g‡gvwi BZ¨vw`i mv‡cv©wUs wPc| K¨vk †g‡gvwi, RAM Ges ROM,Kw¤úDUvi nvW©Iq¨vi †gBb‡Ub¨vÝ Ges 

Uªvej mywUs| WvUv cÖ‡mwms Ges wmwKDwiwU| WvUv WvUv‡eR g¨v‡bR‡g›U, WvUv‡eR wWRvBb I wWRvBb †Uwej| WvUv KwgDwb‡Kkb I 

KwgDwb‡Kkb wgwWqv Kw¤úDUvi †bUIqvK© I †bUIqv‡K©i cÖ‡qvM| Kw¤úDUvi fvBivm I Gw›U fvBivm| 

 

NTRCA ICT (Written) Syllabus 

Information and Communication Technology (ICT) 

Subject Code: 452 Marks: 100 

 

Structured and Object Oriented Programming (OOP) Concept (Answer 02x10=20): 

Fundamentals of C programming; Introducing C’s Program Control Statements; Data types, Variables 

and Expressions; Exploring Arrays and Strings; Understanding Pointers and Functions; Console and 

File I/O; Structures and Unions. 

Topics include object-oriented programming concepts, such as classes, objects, methods, interfaces, 

packages, inheritance, encapsulation, and polymorphism. 

 

Introduction to Software Engineering(Answer 01x10=10): history, nature, relation of software 

engineering to other discipline, software development life cycle, Programming language; Software 

nature and qualities: product qualities, project qualities, correctness, robustness, usability, 



 

 

maintainability, portability, quality measurements; Software development life cycle: requirement, 

design, development, testing, maintenance; Software development model: waterfall, agile, spiral, 

RDD, V model; Software engineering principles: modularity, abstraction, generality, object oriented, 

component oriented, structured.; Specification and Verification: requirement specification, descriptive 

specification, testing, analysis, debugging; Modeling and Design: basics of modeling diagram, UI 

design. Software Project Management: concepts, project metrics, estimation, risks management. 

 

Data Structure and Algorithm & Combinatorial Optimization (Answer 02x10=20): Introduction - 

Data Structures and Complexity of Algorithms, Time Space Tradeoff, Searching Techniques- Linear 

and Binary Searching; Sorting and Recursion - Discussion of Common Sorting Techniques: Insertion 

Sort, Selection Sort, Bubble Sort, Quick Sort, Merge Sort, Radix Sort; Factorial and Tower of Hanoi 

Problem; Linked Lists - Abstract Data Types, List ADTs, and Linked Lists: Singly, Two Way and 

Circular Linked Lists; Stacks and Queues - Stacks and Queues and their Implementation Strategies; 

Prefix, Infix and Postfix Expressions, their Transformation and Evaluation Algorithms; Hashing - 

Hash Indices and Hash Functions, Static and Dynamic Hashing, Collisions in Hash Indices and 

Collision Resolving Techniques; Trees - Tree Concepts, Binary Tree, BST, Heaps, Heap Sort, 

Huffman Encoding Technique, AVL Tree, B Tree and B+ Tree; Graphs - Graph Terminologies, 

Representing Graphs, Graph Searching: BFS and DFS, Shortest Path Problems, Minimum Spanning 

Tree, Minimum Spanning Tree Algorithms, and Topological Sorting; Problem Solving Strategy - 

Greedy Algorithms, Divide and Conquer Strategy, Dynamic Programming and Backtracking. 

Introduction - Algorithms, Analyzing & Designing Algorithms, Correctness of Algorithms; Greedy 

Algorithms - Introduction to Greedy Algorithms, Greedy Choice Property, Greedy vs. Dynamic 

Programming, Fractional Knapsack Problem, Activity Selection Problem, Huffman Encoding, Task 

Scheduling Problem, Coin Changing Problem, Kruskal’s and Prim’s Minimum Spanning Tree 

Algorithms; Divide and Conquer Algorithms - Introduction to Divide and Conquer Design Technique, 

Quick Sort, Merge Sort, Proof of Correctness, and Run Time Analysis; Dynamic Programming - 

Introduction to Dynamic Programming Technique, Principle of Optimality, Optimal Substructure 

Property, Assembly Line Scheduling, Matrix Chain Multiplication, LCS, Viterbi Algorithm, Bitonic 

Euclidean Traveling Salesperson Problem and Runtime Analysis; Graph Searching and Shortest Path 

Problems - Breadth First Search, Depth First Search, Flow Networks, Single Source and All Pair 

Shortest Path Algorithms 

 

Web Technology (Answer 01x10=10): Introduction to Html, Java Script & CSS, Server Side 

Programming: HTTP Server, Application Server, MVC Web Framework, Web Services, Database 

Access: Object Relational Mapping, Lambda Expression, Language Integrated Query, Data Reader, 

Writer, Web Security: Denial of Service, Buffer Overflow, Cross Site Scripting, Authentication and 

Access Control 

 

Operating System (Answer 01x10=10): Overview of operating systems, functionalities and 

characteristics of OS. Hardware concepts related to OS, CPU states, I/O channels, memory hierarchy, 

and microprogramming. The concept of a process, operations on processes, process states, concurrent 

processes, process control block, process context. UNIX process control and management, PCB, 

signals, forks and pipes. Interrupt processing, operating system organization, OS kernel FLIH, 

dispatcher. Job and processor scheduling, scheduling algorithms, process hierarchies. Problems of 

concurrent processes, critical sections, mutual exclusion, synchronization, deadlock. Mutual exclusion, 

process co-operation, producer and consumer processes. Semaphores: definition, init, wait, signal 



 

 

operations. Use of semaphores to implement mutex, process synchronization etc., implementation of 

semaphores. Critical regions, Conditional Critical Regions, Monitors, Ada Tasks. Interprocess 

Communication (IPC), Message Passing, Direct and Indirect, Deadlock: prevention, detection, 

avoidance, banker's algorithm. Memory organization and management, storage allocation. Virtual 

memory concepts, paging and segmentation, address mapping. Virtual storage management, page 

replacement strategies. File organization: blocking and buffering, file descriptor, directory structure, 

File and Directory structures, blocks and fragments, directory tree, inodes, file descriptors, UNIX file 

structure. 

 

Database Management System (Answer 02x10=20): Introduction to Database Systems: Evolution of 

file processing systems, role of databases in organizations, core components of a database 

environment; Data Modeling: the Entity-Relationship Diagram and its symbols and constructs; The 

Relational Model and Normalization: relational model, normalization, transformation of an 

entityrelationship data diagram into a relational model; SQL - A Standard Navigation Language for 

Relational 

  

Databases; Overview of Object-Oriented Databases: object-oriented data model, implementation of 

object persistence using relational databases. Indexing and Hashing: Basic Concepts, Ordered Indices, 

B+-Tree Index Files, B-Tree Index Files, Static Hashing, Dynamic Hashing, Comparison of Ordered 

Indexing and Hashing; Query Processing: Overview, Measures of Query Cost, Selection Operation, 

Sorting, Join Operation, Evaluation of Expressions; Query Optimization: Introduction, Transformation  

of Relational Expressions, Catalog Information for Cost Estimation, Statistical Information for Cost 

Estimation, Cost-based optimization; Transactions: Transaction Concept, Transaction State, 

Concurrent Executions, Serializability; Concurrency Control: Lock-Based Protocols, Timestamp-

Based Protocols; Recovery System: Failure Classification, Storage Structure, Recovery and Atomicity, 

Log-Based Recovery, Recovery With Concurrent Transactions; Data Analysis and Mining: Data 

Mining, Decision tree, Bayes theory, Randomize tree; Database System Architectures: Centralized and 

Client-Server Systems, Server System Architectures, Parallel Systems, Distributed Systems, Network 

Types; Parallel Databases: Introduction, I/O Parallelism, Interquery Parallelism, Intraquery 

Parallelism, Intraoperation Parallelism, Interoperation Parallelism; Distributed Databases: 

Heterogeneous and Homogeneous Databases: Distributed Data Storage, Distributed Transactions, 

Commit Protocols; Additional should be included: Database Design, Database Tuning Security and 

Authorization, Multidimensional query. 

 

Data Communications and Networking(Answer 01x10=10): Introduction: Overview of the Internet, 

Overview of Networking Protocols, Network Edge, Network Core, Protocol Layers / Service Model, 

General Networking Example; Application Layer: Principles of Networking Applications, Web and 

HTTP, FTP, E-mail, DNS; Transport Layer: Transport Layer Services, Multiplexing and De 

multiplexing, Connectionless Transport: UDP, Principles of Reliable Data Transport, Connection- 

Oriented Transport: TCP, Principles of Congestion Control, TCP Congestion Control; Network Layer: 

Datagram Networks, Inside a Router, Details of the Internet Protocol (IP), IP Sub netting, Routing 

Algorithms (Link State, Distance Vector), Routing in the Internet (Routing Information Protocol 

(RIP), Open Shortest Path First (OSPF), Border Gateway Protocol (BGP)). 
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