QUIZ 4  MAS 3106 (1) Spring 2014  NAME(print) Solution
NO AIDS are permitted for this quiz. Show all your work. Correct answers with little or no

supporting work will not be given credit. Write legibly.

1. (6 pts) For the following linear transformations T', determine whether T is invertible and justify
your answer.
(1) T : R? = R3 defined by T(a;,as) = (3a; — az, a2, 4a;).

Since dim (R?) =2 #3 = dim(R?), T cannot be invertibly

( Otherwive, T: RT— IR® being linear, und intertible would

imply that  dim (R2) = dim (R) )

b +b
(2) T : Max2(R) = Maya(R) defined by T( (cl d ) = < ¢ c cid )

v =000 =(00), e

O+b=0 G=o0
_ 0 0 ~ (=
a=0 => b=o0 So N(T)={(o o)j—ﬁoj
¢ =0 C=0

¢c+d =0 d =0 ‘

Hence T T3 orne-to-one w hich :‘mpl:‘e,s thot T 13 onto

( since  dim (Mo (R)) = dim ( Maga (R)) < ""’)

Ce T 0O invertible.



2. (6 pts) Let ~ mean “is isomorphic to.” Prove that ~ is an equivalence relation on the class of
vector spaces over F'. That is, for vector spaces V, W, and Z over F', prove

Vv~V
The idem‘u"né transfor mation T, V—V u linear omd tvertiblk

(U\“\‘H’\ I:‘ =Iv)' I. 3 an I‘SOMDTPWM‘

So V"'\/ @

(2)UV ~W, then W~ V. )
SM«PFO‘JG T:V—-W 1 oam rsovua rphiam, Thaon T W—V i

linear omd Invertible  ( with (TH7=T) T o e l‘Jomorflm‘Am

Se W/“\/

(3)IfV ~W and W ~ Z, then V ~ Z.
Suﬂ)jme T:V—W amd U: W—Z oare 'I\SOVMTWW

Thaon UWT: VvV—2 1 Linear omd invertible ( with

(WD =Tu")  UT 0 owm isomorphem,

S V— Z



