
 

The solutions below are in response to student requests

effortlessness

massacre
pf Suppose that T X U for some IF Let EV 0 Set To Ucx Uftx w

The W E RIT A UCT so w 0 Smie was arbitrarily chosen Tex 0

forall x But T was assumed to be a non zero mp so T XU

1

XA Az B A A B

BAA B BAzB
BAB BAzB
ECA Az

Suppose At Mal on A Then BAB 0 so A B OB o

Fy TIE B CBEMLES
B B B B CB B Inc In C Hence is onto

You could also show tut É M CF A B AB is an

inverse for
Since OutVo Tor OweT Vo Suppose wewe T Vo let w Top and
we Thud where v1 V EVo Then wit we TV That TCU tVz
Since Vo is a subspace V trz E Vo So ne tu ET Vo
Let E IF Then w TCU TC XV Sine Vo is a subspace

V E No So Xu ET do As ET Vol one T Vol is closed
under vetov addition and scalar multiplication TCVol is a subspace of W

let β v v in be a basis for Vo Then T β spans T Vo
as T Vo RCT u when Theo devotes T restatedto Vo

Suppose a Tlu t aptly 0 Then V t tank 0 so

a V t t ayy E Kerf Bt T is one to one so anit tanno
Since β is endpoint a a 9,1 0 So Tfp is independt
Henie TCB is a basis for T Vo and No one T Vo have
equal dimension Wealso see that ore to on transformations
carry independentsets to independent sets



HW7

A Suppose one of U W is not finite dine siont Then UXW is

also infinite dimensional
Suppose U W both finite dimensional let βu us ua
be a basis for U and β Ew um a basis for W Weclaim
that β u Ow uzOwl Uk Ow Corine OuWm is a

basis for UxW We can see that β spans UXW as if
U W f UXW U Etaini w bjw ten U w

Eain E bin
Eai Ui Ow t Ebj 0 w

Suppose ul Ow t 7 X UicOw t α Cov w t.it Lm Ou wm 0

S EYE
he

Then din UX W kt m din U t din W

b N T a w E UXW w u If u t w the new so

E inwⁿ5n EE in
is one to one as if u 0 the a a 0,0 so n 0

I is onto as if u u E N T ten w n and at UAW
So I is an isomorphism meaning tent Unw NCTI have
equal dimension

1080

a noun AB route LAB rank LALB Since CA has rank m
is onto Similarly is onto Hence LAB is the composition of onto

mops and must be onto LAB Fm so roll Az m roll AB
see HW563



b This is true Since m is the maximum rank Alb and
A has ran m All also has wall m

11 this is false Let A one is


