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1. If Py(z) is the second Taylor polynomial of f(z) = In(1 + z) about x = 0, then
Py(0.7) =

2. Consider the equation
f(x)=2—1—sinx =0,

Using the Bisection method on [1,2], p3 =

(a) 1.8750
(b) 1.7500
(c) 1.9375
(d) 1.8125
(e) 1.6875
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3. Consider the equation
f(x)=e"—2=0.

Starting with pg = 0.5, find p; using Newton’s method and then p, using Secant
method, ps =

0.6912
0.6800
0.7000
0.7020
0.7100
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4. Let Py(z) be the second Lagrange interpolating polynomial for f(z) = In(0.5z + 1)
on [0, 2] using the nodes xyp = 0, x1 = 1, 29 = 2. Then P(1.2) =

0.4724
0.4800
0.4600
0.4900
0.5000
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5. Let f(x) = 2* — 2x. Using the most accurate three-point formula with & = 0.5 to
approximate f’(1), then f'(1) =~

6. Use the composite Simpson method with n = 4 subintervals to approximate

1
1
/ dx.
0 x+3

The approximation is

0.2877
0.2810
0.2950
0.2700
0.3050
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7. Consider the initial value problem
y =t+y, 0<t<0.5, y(0) = 1.

Using the midpoint method with step size h = 0.25, the approximation to y(0.5) is

8. Use one iteration of the Gauss—Seidel method to solve the linear system

35131 — X9 = 5,
—x1 + 4x9 — 23 = 6,
—T9 + 55173 = 5,

starting from x(® = (0,0,0)*. Then x(V) ~

(a) (1.667,1.917,1.383)"
(b) (1.600,1.800, 1.300)"
(c) (1.500,2.000,1.400)!
(d) (1.700,1.900, 1.500)
(e) (1.600,2.000,1.500)!
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9. Suppose
2 11 4
A=14 3 3|, b=]10
21 4 6

Assume A = LU is the Doolittle factorization of A, and consider Ly = b, where
y = (y1,92,93)". Then y; +yo +y3 =

10. Consider the matrix

301
A=10 2 0
103

The sum of the singular values of A is

(a) 8
(b) 6
(c) 4
(d) 10
(e) 12
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11. Consider the data points (0, 1.1), (1,1.9), (3,3.8). Let Pi(x) = ayz + ag be the least
squares polynomial of degree one that fits these data. Then P;(2) ~

12. Let vi = (1,1,0)!, vo = (1,0,1)%, and v3 = (0,1,1)" be linearly independent vectors
in R?. Using the Gram-Schmidt process with u; = v; to obtain orthogonal vectors
u1, U9, uz, the vector uy can be chosen as

(a) (1,—1,2)°
(b) (1,1,0)
(c) (1,0,1)
(d) (0,1,1)°
(e) (2,0,1)
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13. Which of the following matrices is orthogonal?

5 7 10 13 —4

A= _ﬂ% ii ! B:[o 2}’ 025[4 3]'
(a) A only
(b) B only
(¢) C only
(d) A and C
(e) B and C

14. Consider the system Ax = b with

RIS

and initial guess x(*) = (0, 0)'. Using the Conjugate Gradient method with two-digit
rounding arithmetic, the first iterate x(!) is

(a) (0.25,0.50)"
(b) (0.20,0.40)!
(¢) (0.30,0.60)"
(d) (0.25,0.40)!
(e) (0.30,0.50)!
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15. Let

A=

O O N
o = O

have the singular value decomposition A = USV?, where
20

S=10 11, V= Ll) (1)] :

00

Then the first two columns wuq, uy of U are

(a) up = (1,0,0)", us = (0,1,0)"
(b) u1 = (0,1,0), us = (1,0,0)"
(c) uy = (0,0,1)", us = (1,0,0)"
(d) u; = (0,1,0)", us = (0,0,1)"
(e) u; = (1,0,0)", us = (0,0, 1)

16. Consider the nonlinear system

x? — 19 =0,
T+ x% = 3.
Using Newton’s method with initial guess x(®¥ = (1,1)!, the first iterate x(!) =
(x(l) x(l))t is
1 2
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17. Consider the nonlinear system

224+ 29 —1=0,
1+ a5 —1=0.

Using Steepest Descent method with o = 0.25 and #(*) = (0,0)*. Then the second
iterate x?) is approximately

(a) (0.750,0.750)!
(b) (0.250,0.250)"
(c) (0.375,0.375)!
(d) (0.600,0.600)"
(e) (0.450,0.450)!

18. In applying the linear Finite Difference method with step size h = }l to the boundary
value problem

y' —y=0, 0<x<1, y(0)=0, y(1)=0,
a linear system of equations Aw = b is obtained. The sum of the diagonal elements

of A is

99
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19. If the Linear Finite Difference method is used to approximate the solution of the
boundary value problem

y'=y, 0<z<1,  y0)=0, y(1)=sin(1),

with step size h = 1, then y(0.5) ~

(a) 0.3740
(b) 0.3400
(c) 0.2600
(d) 0.2850
(e) 0.4100

20. Consider the following data:

x| 1.0 20 30
y|2.3651 ¢ 3.1116

Suppose the least squares exponential curve fitted to the data is
f(z) =2.1021 M.

Then the value of by is

0.1392
1.1495
—1.9711
0.3782
—0.9723
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