EGN 3420 Exam 2, Part 1 solution

Do Any 7 problems! (No calculators)

Sp 2011

Write your answers on the Answer Sheet only after you are sure of your answer.

Make sure you have only 7 answers on the Answer Sheet!
All problems are worth 10 pts

X+y=0
1. The system of equations is
x-y=1
a) consistent with a single solution b) consistent with infinite solutions
1 1 0 X
Ax=b, A= , b=|_ |, x=
- 1 -1 - |1 |y

11
|Al= =-1-1=-2
1 -1

Since | A| is not zero, the equations are consistent with a unique solution.

X + y =1
The system of equations X + 2y =0 is
2x -y =1
a) consistent with a single solution b) consistent with infinite solutions
1 1 1
Ax=b, A=|1 2|, b=|0
2 -1 1
1 1 1 1 1 1 11 1
(Alb)=j1 2 0| ~ |0 1 -1 ~ |0 1 -1
2 -1 1 0 -3 -1 0 0 4

From the last row of the echelon form, the equations are inconsistent.
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The system of equations X + 2y - 1z
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c) inconsistent

c) inconsistent



a) inconsistent for all values of K
b) consistent for all values of K
c) consistent with solution Xx=1, y=0, z=1 when K =1

d) none of the above

1 1 1 2 X
Ax=b, A=|1 2 -1|, b= |0, x=|y
1 -1 2 K z
Xy z
11 1 2 1 1 1 2 1 1 1 2
(Alb)=12 2 -1 0| ~ |0 1 -2 =2 ~ 101 -2 =2
1 -1 2 K 0 -2 1 K-=2 0 0 -3 K-6

Since the first 3 columns of (A|Db) are in upper triangular form, | A|# 0 and the equations are

consistent for all values of K. From the last equation,

37-K-6 = 2=9"K_3 \henk=1
3 3
X + vy + z = 2
The same system of equations as in Problem 3, X + 2y - 7z =0 is
X — vy + 2z = K

a) inconsistent for all values of K
b) consistent with solution X=1, y=0, z=1 when K =0

c) consistent with solution X=1, y=0, Z=1 when K =3
d) consistent with solution X=1, y=0, Z=1 when —0o <K <®

e) none of the above

For K =0, I=—-—=

6_,
3 3
6

Fork=3 z-2-K_083
3 3
y-21=-2 = y=27-2=2()-2=0

=1

X+y+z2=2 = Xx=2-y-1=2-0-1=1
x=1y=0,z=1



5. The system of equations a + c =

a) has a unique solution

b) isinconsistent

c) is consistent with one arbitrary unknown
d) none of the above

11 2 3 a
Ax=b, A=|1 0 1|, b=|2|, x=|b
011 1 c
aboc
112 3 1 1 2 3 11 2
(Alb)=|2 0 1 2| ~ |0 -1 -1 -1| -~ 0111
0111 01 1 1 0 0O

The equations are consistent with one arbitrary unknown.

11
6. Given matrix A= ,
1 2

-1 -1 11 1 2 -1 1 2 -1
a) A" doesnotexist b) A" = c) A = d A =
1 2 1 1 -1 -1

4 |12 1
e) A = 11 f) none of the above

11 11
A= . A= |=2-1=1
12 12

2 -1 2 -1
cofA:{l 1] AdeZ(COfA)TZ{ }

11
2 1
At=—L Adja=
11



2X + Yy =
7. After two iterations using the Jacobi Method to solve 1 with initial guess

X+ 2y =-—

X, =0, Y, =0 results in

a) X,=0.75,y,=-0.75 b) X, =0.75, y, =—05
c) X, =—0.75,y,=0.75 d) x,=05,y,=-0.75 e) none of the above
x + y =1 = X::L_Tya X =0
X +2y =-1 = y=_12_X, Yo =0
_1-y _1-0_1 C-l-x, -1-0 1
TR T T W= T, T,
1% _12(08) o X -1-08)_ .
2 2 2 2
2x + y = 1

8. Given the same system of equations in Problem 7 the solution for X is x =1.

X+ 2y =-1
Using the Jacobi Method with initial guess X, =0, Y, =0 resultsin a true error in X, (ET )X after

the second iteration of

a)-0.5 b) 0 c) 0.75 d) 0.25 e) 1 f) none of the above

(E;), =1-x, =1-0.75=0.25



