2013 spring HW5
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R(T) =C(A) =span {[_J[ﬂ} Rank(T) = the dimension of R(T) =2

ker(T) = N(A) ={0}
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R(T) =C(A) ={0} Rank(T)=the dimension of R(T) =0

2 110
ker(T) = N(A) =R*“ =span {OMJ}

2.

(@) T is one to one

= Each vector in R" will be mapped to only one vector in R"

= The null space of must be the zero vector , because only one vector can be mapped to zero
= A'is full column rank

=r=n<m

(b) T maps V onto W

= All vectors in R™ will be mapped
= R(T)=C(A)=R"

= Ais full row rank

=r=m<n



(c) T is one to one and maps V onto W
= Ais full rank
=r=m=n

3.

(@)

{Vv,,V,,v,;} is linearly independent. ..cv,+c,v,+CVv,=0, ¢ =¢,=C,=0

T is one-to-one .. T(cVv, +C,V,+CV,)=T(0)=0

T is a linear transform.

s T(ev, +6,v, +Cv,) =T(cv,) + T(C,V,) + T(Cv,) =¢,T(v,) +¢,T(V,) +C,T(v;) =0
5.6 =C=C=0

={T(v,), T(v,), T(v,)} is linearly independent.

(b)

{v,,v,,v,} is linearly dependent. ..Letv, =c,v,+C,v,,C, #00rc, =0
.+ T is a linear transform.

S T(vy) =T(c,v, +Cv;) =C,T(V,) +C,T(v,),c,#00rc, #0

={T(v,), T(v,), T(v,)} is linearly dependent.

(c)

~{T(u), T(v)} is linearly dependent. .. LetaT(u)+bT(v)=0,a=00rb=0
caz0orb=0 ..au+bv=0

= Choose x=au+bv , T(x)=T(au+bv) =aT(u)+bT(v)=0

= There exists a nonzero vetor x such that T(x)=0

(d)No
If {u,w} is linearly dependent , {u,v,w} is not linearly independent.

4.
(@)
2—t+t? =c(L+t)+c,(L+t?) +c,(t+17)
=c =0c,=2,c,=-1
0
:>[P]B =2
-1



(b)

Suppose basis:{{; 8} {8 (l)} E 8} B ﬂ}

1 -1
The coordinate vector of {O 0 } is[1-100]

10
The coordinate vector of 0 0}is [1000]
: 0 17
The coordinate vector of 1 O:|IS [0110]
: [0 1]
The coordinate vector of 0 J is[0101]
1 0 0O 1000
: 1 -1 00 01 00
Let matrix be -
0 1 10 0 010
0 1 01 0 001

The row are independent.

1 -1}|1 0|0 1||0 1 . .
are linear independent.
0O 0|0 O|]|1 O0]]|0 1

5.

5 1 1
(@) {_J:cl[l}m{_l}:clzz, c,=3

1 2 8
T(5,-1)=cT(1,1)+c,T(12)= 2{2} + 3{3} = {13}

(b)T(x,y)=c,T(1,1)+c,T(1,2)=c E} +C, {2} = {3} =c¢=1,¢-=1
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(d)

L3 3 5
[T]=11 2211=22
Tl s alls )72 2

2 2 2
(e)

|3 1 4 17
[T]=13 2213=55
“Tlz 1) |s a2 a2 2
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6.

(a)

s={1 OHO 1H° OHO °}}z{vﬂv2,v3,v4} CITLE{T,).T(V,) TV, TV}

0 ol'lo 0|'|1 o]0 1
ot 2o ool o2 ] - e
Y13 4]lo 0| |0 0 1 0| ° 213
el 2 2y S ] e
3 4(|1 0 00 10 3
1020
010 2
[Tl = 3040
0 304
(b)

B = ’ ) ’ :{Vl'VZ ’V3’V4} '
111 a1 a1 1
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T(Vl):{e, 4}{1 1}5{1 1}2[-1 -J ’ T(VZ):L
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[Tle={T(v,), T(v,). T(v5), T(v,)}
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