ENGRD 241: Engineering Computation





Spring 2007
COURSE SCHEDULE, READING, & ASSIGNMENTS
	Week
	Day
	Date
	Class Type
	Topic
	Assigned Reading*
	Assignment Due

	(1)
	T
	9/24
	Lecture
	Introduction to ENGRD 241; Approximations & Error: Introduction to Numerical Methods 
	PT 1.1-1.3

1, 2 (skim)
	

	
	R
	9/26
	Lecture
	Approximations & Error: Round-off Error, Taylor Series
	3.1-3.4
	

	
	F
	9/28
	Section
	Introduction to Excel, MATLAB, & Blackboard
	Handout
	

	(2)
	T
	10/1
	Lecture
	Approximations & Error: Taylor Series, Truncation Errors, Precision, Numerical Differentiation
	4.1-4.4 23.1

PT 1.4-1.6
	PS00



	
	R
	10/3
	Lecture
	Roots of Equations: Applications, Bracketing Methods, Newton Raphson
	PT 2.1-2.3

5.1, 5.2, 5.4, 6.2
	

	
	F
	10/5
	Section
	Computer Activity: Numerical Differentiation using MS Excel
	
	

	(3)
	T
	10/8
	Lecture
	Roots of Equations: Secant Methods, Failure of Methods,  Multivariate Methods
	6.3-6.5
(except 6.3.1) 

PT 2.4-2.6
	PS01



	
	R
	10/10
	Lecture
	Linear Systems of Equations: Intro & Round-off Errors, Gauss Elimination
	PT 3.1-3.3

9.1, 9.2
	

	
	F
	10/12
	Section
	Computer Activity: Finding roots with Excel & MATLAB
	7.7
(up to p. 183)
	

	(4)
	T
	10/15
	Lecture
	Linear Systems of Equations: Scaling & Pivoting, FLOPS
	9.3, 9.4

reread 9.2
	PS02



	
	R
	10/17
	Lecture
	Linear Systems of Equations: LU Decomposition, Matrix Inversion
	10.1-10.2
	

	
	F
	10/19
	Section
	Computer Activity: Gauss Elimination in MATLAB
	11.3 (up to page 299)
	

	Week


	Day
	Date
	Class Type
	Topic
	Assigned Reading*
	Assignment Due

	
	T
	10/22
	Lecture
	Linear Systems of Equations: Norms, Error Bounds
	10.3
	PS03



	
	R
	10/24
	Lecture
	Linear Systems of Equations: Iterative Methods, Applications
	11.1 (skim), 
11.2,

PT 3.4-3.6
	

	
	F
	10/26
	Section
	Computer Activity: LU Decomp. & Iterative Methods
	11.3 (up to page 299)
	

	Week
	Day
	Date
	Class Type
	Topic
	Assigned Reading*
	Assignment Due

	(6)
	T
	10/29
	Lecture
	Probability & Statistics: Introduction, Basic Terms & Axioms
	PT 5.2,
Posted Notes
	PS04



	
	R
	10/31
	Lecture
	Probability & Statistics: Random Variables (Distributions & Moments)
	Posted Notes
	

	
	F
	11/2
	Section
	Problem Solving (P&S), Review for Exam
	
	

	(7)
	T
	11/5
	Lecture
	Probability & Statistics: Confidence Intervals
	Posted Notes
	PS05



	
	R
	11/7
	Lecture
	Probability & Statistics: Hypothesis Testing
	Posted Notes
	

	
	R
	11/26
	Prelim
	Prelim Exam 1: 16:00-19.00 (ETSICCP)
	
	

	
	F
	11/9
	Section
	Problem Solving (P&S), Go over Exam
	
	

	(8)
	T
	11/12
	Lecture
	ODE’s: Euler & Runge-Kutta Methods
	PT 7.1-7.3

25.1-25.3
	PS06



	
	R
	11/14
	Lecture
	ODE’s: Systems of ODE’s, Stiff ODE’s; Course Project
	25.4, 25.5,
26.1
	

	
	F
	11/16
	Section
	Computer Activity: 4th order RK in MATLAB
	
	

	(9)
	T
	11/19
	Lecture
	ODE’s: Boundary Value Problems: Finite Difference Method
	27.1 (except 27.1.1), 28 

PT 7.4-7.6
	PS07

	
	R
	11/21
	Lecture
	Curve Fitting: Least Squares Regression
	PT5.1-5.3

17.1-17.4
	

	
	F
	11/23
	Section
	Problem Solving (ODE’s) & Course Project
	27.3.1

27.3.2
	

	(10)
	T
	11/26
	Lecture
	Curve Fitting: Non-Linear Regression, Statistical Treatment, Interpolation
	Lecture Notes


	PS08



	
	R
	11/28
	Lecture
	Curve Fitting: Interpolation: Newton Divided Difference & Splines
	18.1, 18.3, 18.5, 18.6 PT 5.4-5.6
	

	
	F
	11/30
	Section
	Problem Solving (CF);

Curve fitting in Excel; Review for Exam
	19.8.1

19.8.2
	Preliminary project report due

	(11)
	T
	12/3
	Lecture
	PDE’s: Introduction, Elliptic Equations
	PT8.1-8.2 29.1-29.3
	PS09

	
	R
	12/5
	Lecture
	PDE’s: Parabolic Equations w/ Explicit Solution & Implicit Solution
	30.1, 30.2, 


	

	
	R
	12/7
	Section
	Prelim Exam #2: 9.00-11:00 (ETSICCP)
	
	

	
	F
	12/7
	Section
	Problem Solving (PDE’s)

Solving PDEs with MATLAB
	31.4.1

31.4.2
	

	(12)
	T
	12/10
	Lecture
	PDE’s: Parabolic Equations w/ Implicit Solution, Applications
	30.3, 30.4


	

	
	R
	12/12
	Lecture
	PDE’s: Stability, ADI Method
	30.5

PT 8.3-8.5
	Project due


	
	F
	12/14
	Section
	Problem Solving (NI);

Computer Activity
	
	

	(13)
	T
	12/17
	Lecture
	Numerical Integration: Trapezoid & Simpson’s Rules, Probability Distributions
	PT 6.1-6.3

21.1-21.3
	PS10


	
	R
	12/19
	Lecture
	Numerical Integration: Richardson Extrapolation, Romberg Integration, Applications to Differentiation
	22.1-22.2

23


	

	
	F
	12/21
	Section
	Problem Solving (NI); Monte Carlo Integration in Excel
	
	

	(14-15)
	T
	12/22
	Lecture
	CHRISTMAS BREAK
	
	

	
	R
	3/22
	Lecture
	CHRISTMAS BREAK
	
	

	
	F
	3/23
	Section
	CHRISTMAS BREAK
	
	

	(15)
	T
	1/9
	Lecture
	Numerical Integration: Gaussian Quadrature, Multivariate Integration, Course Project Discussion
	22.3, 21.5

24 (skim)

PT 6.4-6.6
	PS11


	
	R
	1/11
	Lecture
	Course Summary: Discussion of Final Exam; Question & Answer Session
	
	

	
	F
	1/13
	Section
	SLOPE DAY: No Section
	
	

	
	
	
	
	Ungraded homework assignment
	
	PS12

	
	F
	1/23
	
	Final Exam 9-11:30am
	
	


· Assigned reading is from Numerical Methods for Engineers, by Chapra & Canale, 5th Edition, © 2006. Supplemental reading will be posted on the course website as necessary. Some of this reading may be mandatory and you will be made aware of this in either lecture or recitation.

· Problem sets are due at the beginning of class on the due date
