Please PRINT your name

No calculators, cell phones, computers, notes, etc.

Circle your answer. | Make your work correct, complete and coherent.

Please take a picture of your quiz (for your records) just before you turn the quiz in. I will
e-mail your grade and my comments to you. I will keep your quiz.

The quiz is worth 5 points. The solutions will be posted on my website later today.

Quiz 7, April 13, 2022

Let U and V be finite dimensional subspaces of the vector space W.
Suppose that z1,...,z. 1s a basis forUNV.
Suppose that uc4 1, ...,u, are elements in U so that

1y« yZcsUc+1y---5Ug

is a basis for U.
Suppose that v.41,. ..,V are elements in V' so that

Zly++-3ZcyVetly--+5Vh

is a basis for V.
Prove that the elements

@)) ZlyeveyZoyUetlynensUgsVotly -y Vb
of W are linearly independent.

Answer: Suppose
Ar,...,A¢,Best,y .- By Costy. .., Cp

are numbers with

c a b
ZAiZi+ Z Bjuj+ Z Crvr =0.
i=1

j=c+1 k=c+1
Observe that
c a b
(2) Y Aizi+ Y, Buj=—Y Cox
i=1 j=c+1 k=c+1
is an element of U NV. The vectors z1,...,Z. are a basis for U NV; hence there are numbers
Dy,...,D.; with
c b

ZDiZ,‘ = - Z Crvi.

i=1 k=c+1
However, the vectors z1,...,2¢,Vct1,- .-, Vp are a basis for V; thus, the vectors

Zls-++3%csVe+1s--+-5Vh



are linearly independent and D1 = ...,D. = C; = --- = C, = 0. At this point (2) reads

C a
ZA,‘Zi—l— Z Bjuj:O.
i=1

Jj=c+1
However the vectors zy,...,2¢,Uc+1,- - -, Ug are a basis for U; thus,
s+ 5Zc Uct1y---5Ua

are linearly independent and
Ar=-=Ac=Bcy1=--=B,=0.

We have shown that the vectors (1) are linearly independent.



