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MCA Second Semester 09

Course No. :  204

Course Title: Computer Based Numerical and Statistical Technique

Instructor In-Charge: Mr. Naresh Chandra Kabdwal
Course Description: Computer Based Numerical and Statistical Methods
Scope and Objective: Mathematics is the back bone of Computer Science. The objective of the course is to get the knowledge of various Numerical and Statistical methods for the solution of different problems related to data collection, analysis and interpretation. 
Text Books (T):
1. Fundamental of Mathematical Statistics,  Gupta & Kapoor , S.Chand
2. Fundamental of Applied Statistics, Gupta & Kapoor , S.Chand
3. Fundamental of Statistics,  S.C.Gupta, Himalaya Publication House

4. Calculus of finite difference and Numerical Analysis , Gupta & Malik, Krishna  

      Prakashan Media (P) Ltd. Meerut

5.   Numerical Analysis, Goel & Mittal .Pragti Prakashan

6. Computer Oriented  Numerical Methods, V. Rajaraman,  PHI

7. Introduction to Numerical Methods, S.S.Shastri,    PHI
Course Plan:

	Lecture No. 
	Learning Objective
	Topics to be covered
	Chapter in the text book

	1, 2
	Floating Point Representation
	Representation of floating point numbers, Operations, Normalization
	T4[ Ch. No.2 ]

	3.
	- do -
	Pitfalls of floating point representation, Error in numerical computation
	T4[ Ch. No.2 ]

	4,5.
	Iterative Methods
	Zeros of single transcdantle equation  and zeros of polynomial using Bisection method  
	T5.[Ch.No.12]     T7[ Ch. No.2 ]

	6.
	- do -
	Iteration method
	T5.[Ch.No.12]     T7[ Ch. No.2 ]

	7.
	- do -


	Regula- Falsi method 
	T5.[Ch.No.12]     T7[ Ch. No.2 ]

	8, 9
	- do -


	Newton Raphson method 
	T5.[Ch.No.12]     T7[ Ch. No.2 ]

	10 , 11
	- do -
	Secant method, Rate of convergence of iterative method 
	T5.[Ch.No.12]     T7[ Ch. No.2 ]

	    12


	Simultaneous Linear Equation
	Solution of system of linear equation 
	T5[Ch.No.14 ], 

T7[Ch.No.6]          

	13


	- do -
	Gauss Elimination direct method
	T5[Ch.No.14 ], 

T7[Ch.No.6]          

	14.
	- do –


	III –Conditioned system of equations, Gauss Seidal iterative method , Rate of Convergence 
	T5[Ch.No.14 ], 

T7[Ch.No.6]          

	15.
	Polynomial  Interpolation 
	Newton’s forward & backward formula
	T5[Ch.No.2,3 ]

T7[Ch.No.3]

	16.
	Central Difference Formulae
	Gauss forward and back ward formula
	T5[Ch.No.2,3 ]

T7[Ch.No.3]

	17.
	-  do -
	Stirling’s, Basssel’s, Everett’s formula
	T5[Ch.No.3,4]

T7[Ch.No.3]

	18, 19.
	Interpolation with unequal intervals
	Lagrange’s Interpolation, Newtons Divided difference formula
	T5[Ch.No.3,4]

T7[Ch.No.3]

	20
	-do –


	Hermit’s Interpolation
	T5[Ch.No.3,4]

T7[Ch.No.3]

	21.
	- do –


	Tayler  Series , Chebysheves Polynomial
	T5[Ch.No.3,4]

T7[Ch.No.3]

	22.
	Numerical Differentiation and integration
	Introduction, Numerical Differentiation
	T5[Ch.No.5,6 ]

T7[Ch.No.5]

	23.
	-  do -
	Numerical Integration
	T5[Ch.No.5,6 ]

T7[Ch.No.5]

	24.
	- do -
	Trapezodial  Rule, Simpson Rules 
	T5[Ch.No.5,6 ]

T7[Ch.No.5]

	25, 26.
	- do -
	Boole Rule, Weddle’s  Rule 
	T5[Ch.No.5,6 ]

T7[Ch.No.5]

	27
	- do -
	Euler-Maclaurin Formula
	T5[Ch.No.5,6 ]

T7[Ch.No.5]

	28, 29.
	Solution of                    Differential Equation
	Pricard’s Method , Euler’s Method 
	T5[ Ch.No.11],

T7[Ch.No.7]

	30
	-do-
	Taylor's Method’s,  Runge Kutta Methods
	T5[ Ch.No.11],

T7[Ch.No.7]

	31.
	- do -
	Predictor Corrector Method , Automatic Error Monitoring ,Stability of solution
	T5[Ch.No.11],

T7[Ch.No.7]

	32 , 33
	Curve Fitting, Cubic Spline
	Method of Least Squares
	T3[Ch.No.9], T1[Ch.No.11], T5[Ch.No.15]

	34 , 35
	-do -
	Fitting of Straight Lines
	T3[Ch.No.9], T1[Ch.No.11], T5[Ch.No.15]

	36 , 37
	- do -
	Fitting of polynomials, exponential curves
	T3[Ch.No.9], T1[Ch.No.11], T5[Ch.No.15]

	38
	Frequency Chart
	Different frequency chart like  Histogram, Frequency curve, Pi-chart
	T3[ Ch. No.4 ]

	39.
	Regression Analysis
	Linear or Non-Linear Regression 
	T3[Ch.No.9 ], T1[Ch.No.11]

	40.
	-  do -
	Multiple Regression
	T3[Ch.No.9], T1[Ch.No.11]
	

	41.
	Time Series Analysis, Forecasting
	Introduction of Time Series Analysis
	T2[Ch.No.2], T3[Ch.No.11]

	     42, 43
	- do -
	Moving averages
	T2[Ch.No.2], T3[Ch.No.11]



	44
	- do -
	Smoothing of curve
	T2[Ch.No.2], 
T3[Ch.No.11]

	                45.
	- do -
	Forecasting models and methods 
	T2[Ch.No.2], T3[Ch.No.11]



	46.
	Quality Control
	Statistical Quality control method
	T2[Ch.No.1] ] T3[Ch.No.21]

	45.
	Hypothesis
	Introduction of Hypothesis
	T1[Ch.No.18],      

T3[Ch.No.16 ]

	46.
	Testing of     

    Hypothesis
	 Mean of Test of significance
	T1[Ch.No.14] T3[Ch.No.17 ]

	47.
	-do -
	Test of significance
	T1[Ch.No.14] T3[Ch.No.17 ]

	48.
	- do -
	Chi –Square Test
	T1[Ch.No.15] T3[Ch.No.18 ]

	49.
	- do -
	Chi –Square Test
	T1[Ch.No.15], T3[Ch.No.18 ]

	50.
	- do -
	t- test
	T1[Ch.No.16], T3[Ch.No.19 ]

	51.
	- do  -
	t- test
	T1[Ch.No.16], T3[Ch.No.19 ]

	52.
	- do -
	t- test
	T1[Ch.No.16], T3[Ch.No.19 ]

	53.
	- do -
	F- test
	T1[Ch.No.16], T3[Ch.No.19 ]

	     54
	     ANOVA
	Introduction & Use use of  ANOVA
	T2[Ch.No.5], T3[Ch.No.23 ]

	     55
	- do -
	One way ANOVA
	T2[Ch.No.5], T3[Ch.No.23 ]

	    56
	- do -
	Two way ANOVA
	T2[Ch.No.5], T3[Ch.No.23 ]


Evaluation Scheme:
	Sr. NO.
	Evaluation Component
	Duration
	Weightage
	Date, Time & Venue
	Nature of component

	1
	Tutorials (5)
	50 min.
	5 marks 
	
	Written test

	2.
	Assignments (Project)
	complete semester
	10 marks
	
	Assignment copy

	3.
	Mid Sem. exam
	2 Hours
	15 marks
	
	Written test

	4.
	Quiz (2)
	50 min.
	5 marks 
	
	Written test

	5.
	Seminar
	
	5 marks
	
	presentation

	6.
	PDP
	Complete semester
	5 marks
	
	Awareness, attentiveness, behavior in the class room

	7.
	Attendance
	Complete semester
	5 marks
	
	Attendance in the class room


