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[1]. (10%) 96
Let matrices
1 0 00 1 00O
2 3 00 01 0O
A= , =
0 4 50 0 01 O
O 0 6 7 0O 0 0 1

and B=(1+A)"(1-A), calculate the matrix (I+B)™

03D. CH3  12A.
B=(1+A)*(1-A) (1+A)B=1-A ,
[1+A | 1-A]
2 0 00]0 O

-2 4 00| 2 2
0O 4 6 0] 0
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0O 00|0O O O O
4 002 =2 0 O
0 6 0|2 2 <4 0
0 08|2 2 2 -6
0O 00| 0O O 0
1 00| 12 <12 0
0 1 0| 13 13 -23
0 0 1| V4 14 V4

0 0 0 0

12 12 0 0
Sy w3 =23 0
14 U4 14 -3/4

[1+B | 1]

0 O 0 |1 O
72 0 0 |0 1
3 13 0 |0 0
14 U4 14 |0 0
0 0 0 1 0
172 0 0 |-12 1
3 13 0 |-1u3 0
14 U4 14 |-14 0
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1 0 0 O 1 O
O 1. 0 0 |1 2
0O 1. 1 0 |1 O
O 1 1 1 |1 O
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1 0 0 0|1 0 0 O
0O 1 0 0 |-1 2 0 O
0O 0 1 0 |0 =2 3 O
0O 0 01 |0 O -3 4
1 0 0 0]
-1 2 0 0
(1+B) =
02 3 0
0 0 -3 4
B=(1+A)(1-A) (1+A)B=1-A,  B+AB=I-A,
(I+B)+A(1+B)=2I , (1+A)(1+B)=2I ,

(14+B) ™ =(1/2)(1+A)
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B+A+AB=I ,
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1 0 0 O
-1 2 0 O
O -2 3 O
0O 0 3 4
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[2]. (10%)

96

If the rank of the set of vectors b;=(0, 1, 1), b,=(a, 2, 1), bs=(b, 1, 0) is equals to the
rank of the set of vectors a;=(1, 2, —=3), a,=(3, 0, 1), az=(9, 6, —7) and bz can be
represented as the linear combination of a;, a,, ag, find the values of a, b.

rank

bs

03C. CH3 9 CHS8 1l4a
, ( ) ( CHs8 13)

S rank rankS=dim(spans).

) rank.
ai, ay, as )
X1, X2, X3, ba=x181 X8+ X383

X1, X2, X3, bsT:X131T+XzazT+X333T

31 X, bs'=[ &' a' a3']X

X:

9| b | (2@ 1 3 9| b

6 1 d 0 6 -12 | 1-2b | (-1/6)
710 0O 10 20 | 3b (2/10)
9 b 1 3 9 ‘ b

2 | (2b-1)/6 | (1) 0O 1 2 | (2b-1)/6 | (1)
2 | 3b/10 d 0O O 0 | (5h)/30 d
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= (50)/30=0 & b=5 CHS3
a, a, atah k {
r a i kbg, bs}:
O 1 -1 |2 0 -1
a 2 1 d a 3
5 1 0 5 1 (-3)
0 1 -1
a15 0 0
5 0 1
rank 2 <— a=15 #
[3]. (10%) 96
Given 3x3 matrix A and four vectors
1 5 1 2
a=|1]|,b=|3]|,c=|3]|,d=]| 2
0 2 -1 -3
satisfying Aa=b, Ab=c, Ac=d, find Ad.
03D. CH3 12A.
Aa=b, Ab=c, Ac=d,
Alabc]=[bcd], ( CH2 6)
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1 3 -1 -2 2 -3
Al :

1 1 O 5 3 2

5 3 2 1 3 -1

1 0 0 |24 10 252
0O 1 0 [-19 -7 -2112
0 0 1 {—31 -13 -16
24 10 25/2 24 19 -31
Al=|-19 -7 212, A=|10 -7 -3 |,
-31 -13 -16 25/2 -21/2 -16
24 19 -31 -2 7
Ad=| 10 -7 13| |2 [=]|5
252 -21/2 -16 | | -3 2
[4]. (20%) 9

(@ If ap=2, a;=3, and a,+1=3a,—2a,1, for al n > 1. use generating function method to
find the formula for a, .
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(b) Redo part (a) using Eign value mathod.
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(2”*1—1 —2”+1+21 (3 1

Les e[

an = 3(2"-1)+2(-2"+2)
=2"+1
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[5]. (10%)
[6]. (20%)
[7]. (20%)




