1
EX 4.7.1:| Let basis B = 2 1, -9 1, 1 ={v1,ve,vs}. Find [x]¢ if [x]s = 1

-3 12 7 —2
—4 —2 4 4
Xls=@vi+Dve+(=2)vs=(4) | 2 | +(1)| =9 | +(-2) =] -3 SoKe=| -3
-3 12 7 ~14 —14

NOTE: Here, [x]e¢ can be written as 4i— 3}— 14k as seen in Calculus III and Physics,

but writing vectors in terms of /i\,ji\, k is not useful for this course, and hence is strongly discouraged.

1 4 -9 1
EX 4.7.2:| Let basis B = 21,1 -9 |, 1 = {vi1,v2,v3}. Find [x]s if x]le = | -8
-3 12 7 -5

[B‘[x}g]: 2 9 1|-g | 2ftReofs 15 | -0 | ERER 5 10
3 12 7|-5

3R1+R3—R3

[1] -4 —2| 1 (1] -4 —2| 1 [1] -4 —2] 1
0
0

-4 0 |-3 0 0 |-3
smant |5 [ o | 0| mem 5 o | o | < 1]
0 0 —2 0 0 —2
-3
x]s = 0 OR ’ [x]s = (—3,0,—2)" ‘
-2

BE CAREFUL: [x]|g cannot be written as —3i— 2k since basis B is non-standard!

5 1 —6 1 —4 —2
EX 4.7.3:| Let bases B = —4 |, -11, 1 and B = 21, -9 1, 1
2 3 14 -3 12 7

Find [x]p if [x]s = (1,-2,1)T.

5 1 —6 -3 -3
Xs=01)| =4 [+(=2)| -1 | +(1) 1|=] -1 | = |[xle=| -1
2 3 14 10 10
-4 -2|-3 —4 -2 -3 —4 -2 -3
(B |Ke]=| 2 -9 1]-1 |25 o 5 | 5 | ERRER 5| -5
3R1+R3—R3
-3 12 7|10 0 0 1 0 0 1
—4 0 | -1 0 0 |-1
st |0 ] o | o | om0 (1) o | o | (1] me]
0 0 1 0 0 1
-1
s = | 0 OR  |ixs = (=10,
1

BE CAREFUL: [x]p cannot be written as —i+k since basis B is non-standard!
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EX 4.7.4:| Let bases B = 2 1, 2 1,] 4

and B = 2 1,
4 0 0 1 0
(a) Find the transition matrix BP 5 from basis B to basis B'.
/e
0 -2 1]1 -1 [1] o0 1|4 o0 o0 [1] o 4 0
B1B=|2 1 1|2 Baofs, g 12 2 4 | 22 g ] 1] -6 2
1 0 14 0 0 -2 1[|1 -1 0 -2 1 -1 2
0 1| 40 0 1] 4 0 0
2ot Rl “1] 6 2 4 | EDR2Re “1|-6 2 4
0 0 —1|-11 3 10 0 0 11 -3 -10
0 0|-7 3 10 -7 3 10
R3+Ro—Rg
_ _ - ]l P = _ _
(—1)R3+R1—R1 0 . 2 1 0 { B/«B } B/«B o 1 6
0 0 11 -3 -10 11 -3 -10
(b) Find [x]p if [x]g = 3:|
-7 3 10 2 -5
xlg = P [x]s= 5 -1 —6 3 | = 7
B'«+B
11 -3 —10 0 13
(¢) Find the transition matrix BPB from basis B’ to basis B.
Hl
-1 2|0 -2 1 -1 2 -2 1
B|B]=| 2 2 4|2 CRRtRoR2 gy ol2 5 -1
(—4)R1+R3—R3
4 0 01 0 4 —8|1 8 -3
(1] -1 2] 0 —2 1 -1 2| 0 -2 1
(—=1)R2+R3—Rg3 (%)RQ"RQ
Tl 0 4 0 2 5 -1 | —— | 0 0 |1/2 5/4 —1/4
(—%)Ra—Rs
L0 0 -8|-1 3 -2 0 0 1/8 —3/8 1/4
(1] -1 0| -1/4 —5/4 12 0 0 |1/4 0 1/4
Sa2bi R LT B 0| 1/2 54 —1/4 | 2T 0|12 5/4 —1/4 {1) P}
B«+B’
0 0 1/8 —3/8 1/4 0 0 1/8 —3/8 1/4
1/4 0 1/4
P = _
P /2 5/4 —1/4
1/8 —3/8 1/4
(d) Find [x]s if [x]z = (2,3,0)T.
1/4 0 1/4 2 1/2
xXls= P [Xlgw=1|1/2 5/4 —1/4 3 | = 19/4
BB’
1/8 —3/8 1/4 0 ~7/8
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