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15 November 2018

1. Let A ={(-2,1),(-1,1)},B =1{(3,2),(2,-2)}, C = {(1,0,1,0),(0,0,—1,0),(0,2,0,1),(0,1,0,1)}, and
let ¢, o: R? — R? i1): R2 — R* be such that

e Y((x,y)) = (x +y,—x, -3y, —x + 2y),
-M(¢>a=[§ é]

-M(w)fx:{:; g}

Find
hd M(ld)st7
We see that
- (1,0,0,0) = 1(1,0,1,0) + 1(0, ;0)+0(0,2,0,1) +0(0,1,0,1),
- (0,1,0,0) = 0(1,0,1,0) + 0(0, ,0) +1(0,2,0,1) — 1(0,1,0,1),
- (0307170) :0(1703170) 1( )+0(0727071)+O(0717031)7
- (0,0,0,1) = 0(1,0,1,0) + 0(0, ,0) —1(0,2,0,1) +2(0,1,0,1).
Therefore,
1 0 0 0
. |1 0 -1 0
Mida=19 1 0o -1
0 -1 0 2
o M(¥)3,
1 1
We write out the matrix from the formula M ()} = 01 _03
-1 2

o M(#)%,
WehaveM(sa)fi—M(id>%t'M<¢)ﬁ—{2 _22}'{:; g]—{j —66]'

o M(1po(p+30)S,

We get:
M3 o (o +30))a = M(®)5, - M(p +39) (id)S, - M(¥)5i - (M () +3M(9)%) =
1 0 0 0 11
1 0 -1 0 1 0 7 6 11
“lo 1 0 41 0 -3 <[2 6}4_3[2 OD_
0 -1 0 2 12
11 43
1o 4 97 | 28 -I5
=0 -2 [8 —6} ~16 12
1 4 36 —33



e the coordinates of ¥(p(v) + 3¢(v)) in the basis C, if vector v has coordinates 1,1 with respect to A.
The coordinates are

7
1 13
Mo +3)5- [ ] ] -
so 7,13, —4,3.
2. Let A=1{(5,7,1),(4,0,0),(6,2,5)},B=1{(1,-1,1),(0,1,6),(0,1,5)}. Find a matrix

C € M3y3(R) such that for every a € R? we get the following. If a;,as, az are the coordinates of o with
respect to A, and by, bs, b3 are the coordinates of this vector with respect to B, then

ay b1
C- as bQ
as b3

Notice that C' equals M (id)f\. So in the subsequent columns we have to write coordinates of subsequent
vectors from A with respect to B. we find them first:

1 0 0 5 4 6 1 0 0 5 4 6
-1 11 70 2 |wwt+w,wg—w; | 0 1 1 12 4 8 w3z — 6ws
1 6 51 05 0 6 5 —4 —4 -1
1 0 0 5 4 6 1 0 0 5 4 6
01 1 12 4 8 we+ws | 0 1 0 —64 —24 —41 |ws-(—1)
0 0 -1 —-76 —28 —49 0 0 -1 —-76 —-28 -—49
1 0 0 5 4 6
0 1 0 —64 —24 —41
0 01 76 28 49
So,
5 4 6
C=M@Gd)5=| -64 —24 —41
76 28 49

3. Let A={(2,1),(1,1)},B=1{(1,3),(0,1)},C = {(0,1),(1,4)}, and let p: R? — R? be a linear transforma-
1
3

tion such that M(p)5 = . Find M ().

A

M(p)§ = M(id)g - (s@)fu 50

e need M (id)§, so we need to calculate the coordinates of vectors B with
respect to C. We get (1,3) =

,1) + (1,4) and (0,1) = (0,1) 4 0(1,4), s

Aé ,.j;[\p\.
S

. -1 1
M(id)g = [ Lo ] :
hence,

M@)g—M(id)g-M(so)i—[_l 1}[; i]_ﬁ



