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1. By considering incoming current = outgoing current at every node, we have
i1+i3 =iy & i1—is+iz =0 (node A) iy =i;+i3 < —ij+is—iz =0 (node B)
Next, consider the drop in voltage around both loops,

4iy +2ip =8 (top loop) 2iy +5i3 =9  (bottom loop).

Solving
1w o— ol i3 =

2.
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So,
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3. We find the inverse (if it exists) of the 3 x 3 matrix on the right hand side of the
equation. Starting with

21 1|1 00
01 2{0 10
13 2(0 01
perform the following sequence of elementary row operations:
(1) R3*%Rl;
(2) R3*%RQ;
(3) —2Rs;
(4) Ry — R3;
(5) Ra — 2R3;
(6) Ry — Rs.
We arrive at the following matrix
1ool 2 L -1
7 7
0102 -]y
KR
Thus,
4
= —% —% 1 2 3 4
X = |- -2 1 5 6 7 8
52 -2/\9 10 11 12
1 —10 —8 —6 —4
20
2 3
4, (a) B2 = <3 4) det(Bz) = —1.
(b) For all n > 3,
1+1 142 ... .. 1+4n
B, - 2—!—1 2—?—2 2—1.—71
n+1 n+2 2n
2 3 n+1
3 4 n+2
= 4 5 n+3
n+1 n+2 ... ... 2n




3 4 n+2
B, h 1t 5 n+3
H .
n+1 n+2 ... ... 2n
-1 -1 ... ... =1
-1 -1 ... ... =1
Fe=Bsl 5 nt3|=a
H . . . . .
n+1 n+2 ... ... 2n

Since A has two identical rows, det(A) = 0, which implies det(B,,) = 0.
5. (a) Let v; = (0,0,1,2), v = (1,2,0,0). Then vy,vs € S;. But vy + vy =
(1,2,1,2) ¢ S;. So Sy is not a subspace.
(b)
Sy = {(a,b,c,d)|la=0band ¢ =d}
= {(a,a,c,c)|a,c € R}
= {a(1,1,0,0) + ¢(0,0,1, 1)|a, c € R}
= span{(1,1,0,0),(0,0,1,1)}

Thus, S5 is a subspace.

(c) Let v; = (1,0,1,0), va = (0,1,0,2). Then v;,v3 € S;3. But v; + va =
(1,1,1,2) ¢ S3. So S; is not a subspace.

6. The cost matrix is:

125 95 90 105

45 110 95 115

Subtract smallest entry in each row.



Subtract smallest entry from each column.

Minimum number of lines required is 3.

Subtract 5 from uncovered entries, add 5 to entries covered by both lines.

Minimum number of lines required is 3.

Subtract 20 from uncovered entries, add 20 to entries covered by both lines.

Minimum number of lines required is 4. Optimal solution is N



