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1. (rref)

2250 Midterm 2 Ver 2 [10:45, F2006]

Determine a, b such that the system has a unique solution, infinitely many solutions, or no solution:

z + 2y + z
5 + 9y + 22
6z + 3y + 3bz
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2. (vector spaces)

(a) [25%] Give an example of a vector space V' of matrices which has a proper subspace S of dimension

five (dim(S) = 5). Define V and S precisely, but omit all proofs. Proper means strictly smaller than.
Ty

(b) [25%] Let V be the vector space of all column vectors | =2 | and let 5 be the subset of V given by
z3

the equations z1 + z2 = 0, 2 = x3. Prove that S is a subspace of V. If you cite Edwards and Penney

Theorem 2, in order to shorten details, then please state Theorem 2.

(c) [50%)] Find a vector basis for the subspace of R4 given by the system of equations

zy — 2o+ 2x3+14 = 0,
1+ 79— 3z3+14 = 0,
—229 +bx3 = 0.
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3. (independence) Do only two of the following.

1 0 1
independence or dependence of the list of vectors u, v, w.
(b) [50%] State the pivot theorem [10%)], then extract from the list below a largest set of independent
vectors [40%)].

1 2 1
(a) [50%)] Let u = ( -1 |,v=]|1 |,w= ( 2 ) State a test [10%] and apply it [40%)] to decide

1 2 1 5 2
1 —9 ~1 1 0
a=| b= o l°=| o |97 o 7|0 |
3 —2 1 3 2

(c) [50%)] [If you did the two previous problems, then 100% has been obtained: skip this one!] Assume
that a 3 x 3 matrix D has a row of zeros. Prove:

There exist independent vectors x1, x2 such that Dxy, Dxjy is a dependent set.
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4. (determinants and elementary matrices)

(a) [50%] Assume given 4 x 4 matrices A, B. Suppose B = Ey FE3F>F1A and Ey, Ez, E3, E4 are
elementary matrices representing respectively a swap, a combination, a swap and a multiply by 3/2.

Assume det(B) = —1/2. Compute the value of det(4A4?).
(b) [50%] Let A be a 5 x 5 matrix such that Ax = Eb has a unique solution for all column vectors b

and all elementary matrices E. Prove that A has an inverse [25%] and solve for x [25%] in terms of A,
E and b.
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5. (inverses and Cramer’s rule)

1 2z-1

-2 3

(b) [50%] Apply the adjugate formula for the inverse to find the value of the entry in row 1, column 4
of A~1, given

(a) [20%] Determine all values of z for which A™! exists: A =
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(c) [30%)] Solve for = in Au = b by Cramer’s rule [rref methods not acceptablel:

() () (8
A=|3 0 1 )|, u=|y |, b=| 0|
G A onists & ddMF0O
| 2%
&J‘(M’f—‘ ‘~z 2 \

= 3 44x-12
= +4X

\A”‘ wnists & X :#""/ﬂ

ol (A u,1) | 3] fee below

by vm fow | Column bt = ——— T | )
® L w )

2 ©) _ A L
Mino (A, 0) = \D’“i 1}':: 1\'2‘\4—0 & \01 ”.____ Y4l -3
Cﬁ‘(’*;"’al)'—‘@ T | {L\
w\A) = FO=10) \ ‘, Z"} ) + (O \-—40 t\ \>~) Col 2 Coﬁ&bTbY‘ P
t22

1 22
= —-l+2 ’:lm 57 vicua] Combo + CofocTor xpamsgion
- - 1
@ = .’{‘\‘._'_. — -——%-:m et balow

N 4 1

2
A<yt 2=
Cot

Use this page to start your solution. Attach extra pages as needed, then staple.



