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1. (a) Yes. Consider A = I, B = —1I,.

. 10 0 0
(b) Yes. Consider A = (O O)’ B = <O 1).

2. If a = 0, then the first row of the matrix is a row of zeros, so the matrix is singular.
We now consider a # 0. Denoting the matrix by A,

0 a 000
b 0 ¢ 0 0
_d
A a1y 00 ¢ 0=
—
00 f 0g
00 0 A O
Now if e = 0, then the third row of B is a row of zeros. B is then singular, which
implies A is also singular. If e # 0,
0 a 000
b 0 ¢ 00
_h
B B e g00eco0|=cC
—_—
00 f O0g
00000

Now C' is singular, which implies that A is singular. Thus, A is singular for all
values of a,b,c,d,e, f, g, h.

3. A(x1+x2) = Az + Axs = y; +y2 = w. Thus, &1 + x5 is a solution to Ax = w,
which implies that Ax = w is consistent.

4. (a) Consider the equation

2 2 3 —1
3| 1 ) -1 n 0
71 = %00 5177 2
3 3 2 1
Solving the linear system:
2a¢ + 3b — ¢ = 2
a — b = 3
+ 5b + 2¢ = —7
3a + 20 + ¢ = 3
2 3 —1] 2 2 3 —-1] 2
1 -1 03 | _[0-3 5|2
0 5 2 |-7 0 0 3 1|-3
3 2 13 0 0 010

Since the linear system is consistent, (2,3, —7,3) € span{vy, va, v3}.

1



6.

(b) Performing the same elementary row operations as those in (a) on the vector
(z,y,2,w)T, we have

x x
_ =z
Z —> z+ 2y 2— T
o) \o-¥-%-3
So we choose x,y, z, w such that w — % — 2{ — 5 # 0. For example, we can

choose w = (1,1,1,1)7 to be the vector not belonging to span{wvy, va, v3}.

(i) Since V; and V, are subspaces, 0 € V; and 0 € V5. Thus, 0 = 0 — 0 belongs
to Vi — V5 and Vi — V5 is non-empty.
Let u,w € V; — V5. Then u = v; — v9 and w = vz — vy for some vy,v3 € Vj
and vg,vy € Vo. Now u +w = (v +v3) — (v2 +vy) € V] — V5 since
(v1 +wv3) € V] and (vg +vy4) € V. Thus, V; — V3 is closed under addition.
Let u e Vi — V5 and k£ € R. Then u = v; — v, for some v; € V; and v, € V5.
Now ku = (kvy — kvg) € Vi — V, since kv, € Vi and kve € V. Thus, Vi — V,
is closed under scalar multiplication.
Since V; — V5 is a non-empty subset of R™ satisfying closure under addition
and scalar multiplication, it is a subspace of R™.

(i) (a) We shall show that R* C V; — V5. This would imply Vi — V, = R?. Let

(z,y)T € R% Then

T 0 —x 0 —x
= — e W, e V.
0)=()-(5) ()ew()en
So (z,y)T € Vi — Vo and R? C V; — V5. Thus we have V; — Vo = R2,
(b) Vi ={(t,t,t)|t € R}, Vo ={(—s,s,0)|s € R}.

Vi—V, = {(tat7t)_(_$7570)|87t€R}
= {(tt, 1)+ (s,—s,0)[s,t € R}
= {t(1,1,1) + s(1,—1,0)|s,t € R}

1 1
= span 11,11
1 0

(a) For the series circuit,

v — V=11 R =vy=v—11 R and iy =1;.

() . 1 —R1 U1

i) \O 1 1)’
1 —Ry
0 1

So,

and the transfer matrix is A, = ( ) For the shunt circuit,

V2 = V3 and (22 — ig)RQ = V2.



So,

and the transfer matrix is Ay = (__

1 —-R
m a= ()

Rs
(c) Solving

(1 —R;
1 R
- 1+ &

we have Ry =8, Ry = 2.
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