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1. Which of the functions does not satisfy the Lipschitz condition on the domain D?

(a y) =ty/y—1+ysin(t)on D={(t,y) |0 <t <mand 1 <y <2} (correct)
(b : :ﬁ—‘;’onD:{(t,yHOStgland—oo<y<oo}

=—In(y) +ty/y on D={(t,y)[2<t<3 and 2<y <3}

) f(t,y)
) f(t,y)
(¢) ft,y)=myt+tey on D={(t,y) |1 <t<2 and —2<y<2}
) f(t,y)
) f(t,y) =e'y+tcos(yt) on D= {(t,y) | 0 <t<2and —oo <y < oo}

2. The Euler method is used to approximate the solution of the initial value problem

y =te* =2y, y(0) =0, 0<¢<1, with h=025 If y(t) = ste¥ — fe¥ + e ™

is the exact solution, then the absolute error |y(t2) — ws| is equal to,

a
b
c

d

e

0.1513 (correct)
0.2543
0.3524
0.0552
0.1951
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3. Consider the initial value problem y' =144, y(1) =2, 1<t <2, with h = 0.25.

If y(t) = tInt 4 2t is the exact solution, then the error bound for |y(t2) — we| is
equal to,

Note: this is not the absolute error.

0.0811
0.0899
0.0181
0.0118
0.0281

a
b
¢

d

e

(correct)

—" — N~ =

~/~

4. If the Runge-Kutta method of order 4 is used to approximate the solution of the
initial value problem 3’ = 1+ (t —y)?, y(2) =1, 2 <t <3, with h = 0.5, then w;
is equal to,

1.8333
1.3735
1.2796
1.9950
1.6537
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(correct)
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5. The linear system

r1+ 2x9 + 423 = 11,
211 + dro + 223 = 3,

41’1—1‘2+$3 = &8

is solved to find x1, x9, x3. Then x1 + 29 + x3 is equal to,

(a) 3 (correct)
(b) 5
(c) =5
(d) =3
(e) —2
6. The value of a so that the linear system,
Ty — 29 t+ars = 3
-1+ 209 —ary = —2
axry + 9+ 4x3 = 9
has infinitely many solutions is,
a) 2 (correct)
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7. If Gaussian elimination with partial pivoting and three-digit rounding arithmetic is
used to solve the following linear systems,

0.03z1 + 58922 = 59.2
5.31z; —6.10xy = 47.0

then x1 + x5 is equal to,

(a) 11 (correct)
(b) 10
(c) 9
(d) 12
(e) 15

8. Consider the linear system,

2[61 + X9 —x3 = 1
—4331 + 4332 + 45133 = 2
6x1 + 3x9 +2x3 = 5

0N
If the coefficient matrix A is factorized as LU and LY = B is solved for Y = | o
Y3
Then the sum of y1, y2, y3 is equal to,
(correct)
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9.If A =

matrices P, and P»

10. If A =

— N

aip ai2

as1 a22
asr as2
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a3 asz; Ga3z2 Aass
ass | and P,PIA = | a1 a2 ai3 |, then the permutation
ass 21 Q22 A23
are,
] 1 0 0]
and P, = |0 0 1 (correct)
|01 0 ]
1 0 0]
and ., =10 0 1
|01 0 ]
[0 0 1]
and B, =10 1 0
|1 0 0 |
1 0 0]
and Bo,=101 0
| 0 0 1 ]
[0 1 0]
and B,=11 0 0
| | 0 0 1 ]
8
and b= | 6 |, then ||A| + [|b]|2 is equal to,
0
(correct)
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2 2

11. If A = {_1 )

] , then || Al|5 is equal to,

(correct)

211
12. The matrix A = | 2 3 2 | has eigenvalues 5,1,1. Which one of these is an
11 2

eigenvector of A,

(a)

(correct)
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13. If the following system is solved using the Jacobi method with initial guess x(® =

[0,0,0]

355'1 — X9 + X3
3x1 + 629 + 223
3r1 + 3x9 + Tx3

(2)

then x; 2)

+ x5 )

+ T3

=~ O =

is equal to,

(correct)

Hler Zlev S~ NS Elee

14. If the following system is solved using the Gauss-Siedel method with initial guess

x© =[1,1,1]

4$1+ZC2—$3 =

—T1 + 329 + T3
221 + 229 + dx3

then xgl) + ZUél) + xél)

o

is equal to,

(correct)
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