CS6015: Linear Algebra and Random Processes
Course Instructor : Prashanth L.A.
Quiz - 2: Solutions

1. True or False?
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2. For each of the matrices below, solve Ax = 0 and characterize the null space by
finding its basis.

wa-[}3]

Solution: A is invertible and so N(A) = {0}
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b) A=|2 3
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Ot = W

Solution: Let uq,u9, us denote the columns of A. Then, we have

1
U2 — Ul = U3 — U = 1
1
= u; —2us+uz3=0
1
= -2 | e N(A).
1
It can be clearly seen that rank of A is 2 and hence, the null space is the line
1
through | —2
1
1 2 n



Solution: Let wuy,us, ..., u, denote the columns of A. Then, we have

1

1
U2 — U] =U3 — U2 =" =Up — Up—1 = . (1)

From the first equality above, we get

uy — 2ug + uz = 0. Thus, o | € N(A).

0

Similarly, from the other equalities in (2), it can be seen that

0 0
1 0
—2
1 pooog 0 € N(A)
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Since we obtained n — 2 linearly independent vectors in N(A), the dimension of
N(A) is at least n —2. On the other hand, u; and uy being linearly independent
imply that the rank of A is at least 2. But, the rank and null space dimension
add up to n and hence, the N(A) is characterized by the basis B defined as
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