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(1) Analytical Dynamics 

Course Objective 

To introduce the students with the Fundamentals of the Analytical Dynamics 

Course Outcomes 

After the successful completion of this course students will be able to: 
 

1. understand and solve problems of the motion of a particle. 

2. solve the problems of the motion under forces. 

3. understand and apply the concepts of the motion in 2D. 

Course Content: 
 

UNIT – I 

Velocity and Acceleration of a particle. Expressions for velocity and acceleration in rectangular 

Cartesian and polar co-ordinates for a particle moving in a plane. Tangential and normal 

components of velocity and acceleration of a particle moving along a plane curve. 
 

UNIT – II 

Concept of Force: Statement and explanation of Newton’s laws of motion. Work, power and 

energy. Principles of conservation of energy and momentum. Motion under impulsive forces. 

Equations of motion of a particle (i) moving in a straight line, (ii) moving in a plane. 

UNIT – III 

Study of motion of a particle in a straight line under (i) constant forces, (ii) variable forces (S.H.M., 

Inverse square law, Damped oscillation, Forced and Damped oscillation, Motion in an elastic 

string). Equation of Energy. Conservative forces. 

 

 
 

UNIT – IV 



Motion in two dimensions : Projectiles in vacuo and in a medium with resistance varying 

linearly as velocity. Motion under forces varying as distance from a fixed point. 

UNIT – V 

Central orbit. Kepler’s laws of motion. Motion under inverse square law. 

Texts: 

1. An Elementary Treatise on the Dynamics of a Particle & of Rigid bodies – S. 

L. Loney (Macmillan). 
 

2. Dynamics of Particle and of Rigid Bodies – S. L. Loney. 
 

(2) Game Theory 

Course Objective 

To introduce the students with the Fundamentals of the Game Theory 

Course Outcomes 

After the successful completion of this course students will be able to: 
 

1. understand the basic terminology in game theory. 

2. solve the problems of game to find the optimal solution. 

3. know the graphical solution of the game problem. 

4. Know the solution of general game by algebraic method. 

5. understand and apply the concepts of linear programming to solve the two 

person zero sum game problem. 

Course Content: 

Unit 1 
 

Definition and explanation of some important Term in games. Characteristic of game theory. 

Major limitation of game theory. Co-operative and Non co-operative games, zero-sum & non- 

zero-sum games. Examples Types of strategies: pure strategies and mixed strategies. Maximin 

and minimax principles. Fundamental theorem of game. 

Unit II 
 

Saddle point (Equilibrium) point, rules of determining a saddle point. Optimal strategies and 

value of the game. (22) two –person zero-sum without saddle points, value of a game, fair and 

strictly determinable games. 

Unit III 



Concept of dominance in games, Inferior and superior strategies, dominance property. 

Generalized dominance property. Reduction of size of game. Graphical method for (2n) and 

(m2) games. A short cut method for (n  n) games. 

Unit IV 
 

Algebraic method for the solution of a general Game. Iterative method for approximate solution 

of a game. Symmetric games. 

Unit V 
 

Linear Programming, Canonical and standard forms. Simplex method. Duality in linear 

programming, principles of duality. Importance of duality. Solution of two-person, zero-sum 

game by transforming into linear programming. Prisoner’s dilemma (Examples). Elementary 

concept of Shapely value and nucleolus in games. Some applications of the games. 

 

 
Texts: 

 
1. Operation Research, by: W.L. Winston, Thomson Publishers 

2. Mathematical Methods and Theory in Games, Programming and Economics, by: S. 

Karlin, Dover Publications, Mineola, NY 

3. Game Theory, by: G. Owen, 3rd Ed., Academic Press, San Diego, 1995 

4. Game Theory, by: D. Fudenberg and J. Tirole, MIT Press, Cambridge 

5.  Mathematical Programming Techniques, by: N.S. Kambo, Affiliated East-West Press 

(1984) 

Game Theory: Analysis and Conflicts, by: R.B. Meyerson, Harvard Univ. Press, Cambridge, MA 

1991. 
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