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Math 311
Homework #4
September 23, 2009

Question:

Answer:

Answer:

Question 18:

Answer:

W is a subset of R? consisting of vectors of the form
X1
x= [xz]
In each case determine whether W is a subspace of R?. If W is a subspace, then give a geometric

description of W.
W ={x:x; —x, =2}

Question 1: Is the zero vector in W? No because 0 — 0 # 2, [8] ew,0ew.

Conclusion: W is not a subspace.

W = {x:x,x, = 0}

Question 1: Is the zero vector in W? Yes because 0 - 0 = 0, so [8] eEW,0eWw.

Question 2: If the vector x € W and the vector y € W, is (x + y) € W? No, an counter example

canbe, x = [(ﬂ,y = [(1)] whilex +y = [ﬂ ew.

Conclusion: W is not a subspace.

Let a be a fixed vector in R3, and define W to be the subset of R® given by
W={x:a"x =0}

Prove that W is a subspace of R3.

Question 1: Is the zero vector in W? Yesbecause a™@ = 0, s0,8 € W.

Question 2: If the vector x € W and the vectory € W,is (x +y) € W?



xXEW=>a"x=0
yEW =aTy=0
>a’x+a’y=0
= a’(x + y) = 0 (according to Theorem 9 — d)

>x+y€ew.

Question 3: If the vector x € W is kx € W where k € R?
XEW=a"x=0
>k-a’x=0
= aT(kx) = 0 (accoring to Theorem 9 — c)

> kxeW.

Conclusion: W is a subspace.

Question 30:  If U and V are subsets of R", then the set U + V is defined by
U+V={x:x=u+v,uinU,and vinV}

Prove that if U and V are subspaces of R™, then U + V is also a subspace of R™.

Answer: Question 1: Is the zero vector in U + V? Yes because8 € U,0 €V = (6 +60)e (U+V)>0 €
w+v).

Question 2: If the vector x € (U + V) and the vector y € (U + V),is (x +y) € (U +V)?
XxXEWA+V)=2x=1u+v,

yEWU+V)>x=u,+v,

:x‘l'y:(ux‘l'vx)—l'(uy—l_%’)

(uy +uy) + (ve + v)
= Uy, + vy, (since both U and V are subspaces) .
(uxy + vxy) EW+YV)

~x+y)eWUW+V).



Question 3: If the vector x € (U + V) is kx € (U + V) where k € R?
xeU+V)>x=u+v
>k-x=k-(ut+v)
=ku+kv
=u' + v’ (since both U and V are subspaces) .
W+ v)eWU4+V)

~kxeU+V).

Conclusion: If U and V are subspaces of R™, then U + V is also a subspace of R™.

Question 31:  Let U and V be subsets of R™. Prove that the intersection, U N V is also a subspace of R™.

Answer: Question 1: Is the zero vectorin U N V? Yesbecaused e U, 6 EV =0€UNV.
Question 2: If the vector x € U NV and thevectory e UNV,is(x +y) eUNV?
xeEUNV=>xeUx€eV
yeUnNV=yeUyeVlV
= (x+y) €U (sincex e U,y € U)
=>((x+y)eV (sincexeV,yeV)

=>x+y)eunV.

Question 3: If the vector x € U NV is kx € U NV where k € R?
xeUNV=xelUxeV
= kx € U (since x € U)
= kx € V (sincex € V)

>kxeUnNV.

Conclusion: If U and V be subsets of R™. The intersection, U N V is also a subspace of R™.



