MATH 240 QUIZ 6 NAME SOLUTIONS
Prof. J. Beachy Friday, 10/11/02 Score / 20

1. (12 pts) Let S ={[1 2],[0 1]} and T = {[1 1],[2 3]}.
Find the transition matrix Ps. 7 that changes from coordinates relative to T' to coordinates relative to S.
For v =[1 3], first find [v]g directly, and then by computing Ps_r - [V]r.

To find Ps—r, put the vectors in as columns in the appropriate matriz and reduce: [S | T] ~» [I | Ps—7].
1 01 2 — 1 0 1 2 p . 1 2
2 11 3 0 1|-1 -1 ST =1 1 -1
To find [v]s = [ il }, forvi =11 2], vo =[0 1] we need to solve
2

V =21V + ZaVa.

[1 3] Zl‘l[l 2]—|—.Z‘2[0 1]

Without doing any computations you can see that [1 3] =[1 2]+ [0 1], so [v]s = [ } }

To find [v]r = [ il }, forwy =11 1], wo = [2 3] we need to solve
2
V = I1W1 + TaWs.
[1 3] =x1[1 1]+ x2[2 3]
This leads to the following system of equations.
1 + 22 = 1 1 + 2z = 1 T = -3 | -3
ry + 33?2 == 3} T2 = 2} T2 = 2}7 SO[V]T[ 2:|'

Finally, we need to check that Ps—_r - [V]T = [v]s, and this is indeed true.
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1 2 3 -1
. . . . 2 3 2 1
2. (8 pts) Find the rank and nullity of the following matrix. 3 4 1 1
1 1 -1 1
1 2 3 -1 1 2 3 —1 1 2 3 -1 1 2 3 -1
2 3 2 1 — 0 -1 —4 3 — 0 1 4 -3 — 01 4 -3
3 4 1 1 0 -2 -8 4 0O 0 0 -2 0 0 O 1
11 -1 1 0o -1 -4 2 0 00 -1 000 O

At this point of the row-reduction you can see that the rank is 3, so the nullity must be 4 — 3 = 1.
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