Linear Algebra (II) Exercise (Week 4)
March 14, 2025

Q

1. T s T : M, — M.

(a) Fe wT(A)=AVAEM,, %M T % linear transformation.

(b) ¥ & T % linear transformation * /& %_
1 0 10 01 0 0
T({O 0]) [o o] T({o 0])_ L 0}’
00, [0o1] ..[o0]. 00
#M T(A)=A" VA € M.
2. ¥ g R" % standard inner product space. @ & T :R" = R" j& &1 T FFEEF -

() T0)=0; ) [T(v) =T (W)l = [lv—w].
(a) &P ([T =Vl 722 (T(v),T(w)) = {v,w), ¥v,w € R"

(b) ¥ J& standard basis ey,...,e,. & & = T(e;) =w;, Vi= N, 7P
T Cl; chul
(c) # % linear transformation.

3. ¥ T:V =V % linear transformation.

(a) # vi, V2,V3 EVH AT BRLT(v))=-v,T(vy)= 2V2,T(V3) — v P
Vi, V2 % linearly independent » £ &/ v3 & Span(vy,vy) T 12 S vy, V), V3
% linearly independent.

(0) 117 HeF it i L il © v eV L AT SRS
T(Vl)zcm, TV =V, B P cr,en B AR EP v,V S
linearly independent.

4 RZ véen- @3 2B L% vd - BT BB X > FIRFTARL - BRI
2R L={(x,y)|ax+by=0}.

() % T:RP 5 R? €& 5 T(xy)=(x+yx—y) #{l* ab £ T(L) f= T"'(L)

A EHaF T

(b) TR SRR Wk 5 T(x,y) = (x+y,x+y) #41* ab %3¢ T(L) f= T7(L)
s ERPF IR o

5. 743 |1 linear transformations 7 kernel - image 7 basis.
(a) T :R> - R*, &% 3
Ti(a,b,c,d,e) = (a—c+3d—e,a+2d—e2a—c+5d—e,—c+d).
(b) T : B(R) = A(R), & 3 D(f(x) =2/ (x).



