NUMERICAL METHODS QUIZ 1 OCTOBER 22", 2015
IN ENGINEERING
ENGR 391

CONCORDIA UNIVERSITY
FACULTY OF ENGINEERING AND COMPUTER SCIENCE

Student's Name:
1L.D.:

Notes:
Material allowed: single-sided hand-written letter size crib sheet

Duration: 4:15 pm to 5:30 pm
Total marks: 100
An ENCS-approved hand calculator is allowed

Instructions:
Read each question carefully
Answer all questions
Write your solutions on the question sheet
Write down all your intermediary steps

QUESTION 1: (Total of 30 points)
Given the following function:

fx)=x>—7x*+ 8x—0.35

a) Use a calculator to obtain the exact solution with a value of at least six digits forx = 1.37

b) Evaluate the same function using three-digit arithmetic with chopping.

¢) Employ a third order Taylor series expansion to approximate f(1.37) using a base
point x = 1 and keeping 5 significant digits.

d) Compute the true percent relative errors for the results of parts (b) and (c)
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QUESTION 2: (Total of 30 points)

Consider the following 2 X 2 linear system of the form [A]{x} = {b}:
2 371(%) _ (2
[4 —1] {xz} - {3}

(a) Decompose the matrix A into LU = A using the LU method with Gaussmn elimination
(without pivoting).
(b) Solve the system for the solution vector x.

Note: Keep 5 significant digits for the results.
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QUESTION 3: (Total of 40 points)

The following equation f(x)=2x3—11.7x>+17.7x—5 has a root between x, =
2.5and x; = 4.0

1) Determine the root using the bisection method; carry out three iterations. Compute the
approximate relative error at eaeh iteration (Z) ¢ (;})

2) Determine the root using the fixed-point iteration method. Prior to performing the
computations, make certain that you develop a solution that converges to the root. Then,
carry out three iterations and use initial guess x, = 3. Compute the approximate relative
error at each iteration.

3) Discuss the advantages and limitations of both methods.

Note: Keep 5 significant digits for the results.
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