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1. Which of the following functions does not satisfy a Lipschitz condition on the do-
main D = {(t,y) |0 <t <1, 0 <y <2}7

(a) f(t,y) = /y +tsin(2y)
(b) f(t,y) =t+y

(c) f(t,y) =y* +1t°

(d) f(t,y) = t?e

(e) f(t,y) =1+t

2. Using Euler’s method with h = 0.2 to solve ¢/ = te? — 2y, y(0) = 1 on t € [0, 1],
then y(0.4) ~
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3. For the IVP ¢/ =1+ %, y(1) = 1, the exact solution is y(t) = t(1 4+ Int). Using

Euler’s method with A = 0.25 on t € [1,1.5], the least upper bound for |y(1.5) — ws|
1S

0.0811
0.0750
0.0900
0.0700
0.1000

a
b
c

d

e

— — N~ 0

~/

4. Using the midpoint method with h = 0.2 for ¢/ =t —y?, y(0) = 1 on t € [0, 1], then
y(0.4) ~

(a) 0.789
(b) 0.805
(c) 0.772
(d) 0.820
(e) 0.740



251, Math 371, Major Exam [ Page 3 of 8 | MASTER |

5. Using the RK4 method with h = 0.1 for y =y —t* + 1, y(0) = 0.5 on ¢ € [0, 1],
then y(0.1) ~

6. Consider the system

221 +4x9 + 23 =5,
201+ 20+ (0 —5) xg =1,
3xe + (a — 4) x3 = 3.

This system has a unique solution for
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7. If Gaussian elimination with partial pivoting and three-digit rounding arithmetic is
used to solve the system

0.03121 + 58.125 = 59.0,
5.97x, — 6.2229 = 47.8,

then x1 + 2o =

8. The matrix

ail a2 ai3
A= o1 Q22 Q23

az1 az2 as3

is transformed by two permutations so that

ao1 G22 G923
P,PIA = |a3 asze ass

ailr aiz2 ai3

The permutation matrices are

010 10
(a)Pl— 100, Po=10 0 1
00 1 0 1
[0 0 1]
by b=10 10|, P=1I
100
[0 1 0] [0 1 0]
(c) PP=1{00 1|, Po=|100
100 00 1
[1 0 0] [0 1 0]
(dP=001|, P=1]100
010 00 1
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9. The matrix

5 =20
A=1-2 5 0
0 0 2

has eigenvalues 7, 3, 2. Which of the following is an eigenvector corresponding to
the largest eigenvalue?

|~
[t

(a)

1 O

_ O = )—\M)—*'I)—‘OO o = =

3
, b= |7
8

Suppose A = LU where L = { If Ly = b is solved for y = (y1,y2,43)7,

l31 32 1
then 1y +vyo +y3 =
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11. If the system

10%1 — T = 9,
—x1+ 1029 — 223 = 8§,
—2[62 + 105[73 = 7,

is solved by the Jacobi method with #(® = (1,1,1)7, then x§2) + :cf) + :c:(f) =

12. Solve by Gauss—Seidel (two iterations) the system

4331 + X9 = 5,
—x1 + bxs + x3 = 10, with z® = (0,0,0)7.
To + 656‘3 = 12,

Then :cé ) =
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13. Consider the linear system

SRR S
;{“ TREENPTIE

L1 1
—T1 + =T = —.
47T 5T 60

The exact solution is z = (3, —5)”. If an approximate solution Z = (0.165, —0.100)”

is used, compute ||AZ — b||o-

0.0050
0.0046
0.0042
0.0054
0.0040

a
b
c

d

e

N -~ N
— N N N N

/~

01
14. For A = [2 3] , || A2 =



