
Financial Mathem atics 5001 : Hom ework 2 (0022 − 0023)
Due on 5 October 2011

Scot Adam s

Solutions

 
23 − 1. Compute

-1 2 0 -9
5 2 4 -1
-3 6 -4 9

.

3 1 0
0 2 0
-1 0 4
-2 0 2

.

15 3 -18

13 9 14

-23 9 2

 
23 − 2. Compute

0 3 6 9
3 -2 9 12
-1 8 -3 -4

+

-3 1 -5 8
2 1 -3 0
7 0 1 6

.

-3 4 1 17

5 -1 6 12

6 8 -2 2

 
23 − 3. Find the transpose of 

K -2 -3 -4 -5
4 3 2 1

O.

-2 4

-3 3

-4 2

-5 1

 
23 − 4. Compute 

-1 3 0 -7
2 -2 7 3
4 3 -4 6

Å

4 5 6
1 2 3
7 8 0
1 4 7

.

-1 3 0 -7 0 0 0

2 -2 7 3 0 0 0

4 3 -4 6 0 0 0

0 0 0 0 4 5 6

0 0 0 0 1 2 3

0 0 0 0 7 8 0

0 0 0 0 1 4 7

 
23 − 5. A = K 2 1 1

-1 0 -3
O, B = K 0 1

0 2
O.



K O K O
Compute AÄB and BÄA.

AÄB = 

0 2 0 1 0 1
0 4 0 2 0 2
0 -1 0 0 0 -3
0 -2 0 0 0 -6

,  BÄA = 

0 0 0 2 1 1
0 0 0 -1 0 -3
0 0 0 4 2 2
0 0 0 -2 0 -6

 
23 − 6. Find the left conjugate of 

1 3 5
7 9 2
4 6 8

 by 

-1 0 0
0 -2 0
0 0 3

.

-1 0 0

0 2 0

0 0 3

.

1 3 5

7 9 2

4 6 8

.

-1 0 0

0
1

2
0

0 0
1

3

=

1
3

2
-

5

3

-14 -9
4

3

-12 -9 8

 
23 − 7. Let A = K 2 3

5 8
O, B = K 8 -3

-5 2
O, and C = K 4 0

0 7
O.

a) Compute AB and BA.

b) Compute ACB.

c) Compute eC.

d) Compute eACB.

e) Compute [2]Å[3].

f) Compute AÅC.

g) Compute AÄC.

a L AB=BA=
1 0

0 1

bL
-41 18

-120 52

cL
ã

4 0

0 ã
7

d L eACB
= AeC B =

16ã4
- 15ã7 -6ã4

+ 6ã7

40ã4
- 40ã7 -15ã4

+ 16ã7

eL
2 0

0 3

fL

2 3 0 0

5 8 0 0

0 0 4 0

0 0 0 7

gL

8 0 12 0

0 14 0 21

20 0 32 0

0 35 0 56

 
23 − 8. Let A = K 4 6

2 1
O and B = K -5 1

0 -7
O.
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K O K O
a) Compute A+B.

b) Compute B+A.

c) Compute AB.

d) Compute BA.

e) Compute AÅB.

f) Compute BÅA.

g) Compute AÄB.

h) Compute BÄA.

a L
-1 7

2 -6

bL
-1 7

2 -6

cL
-20 -38

-10 -5

d L
-18 -29

-14 -7

eL

4 6 0 0

2 1 0 0

0 0 -5 1

0 0 0 -7

fL

-5 1 0 0

0 -7 0 0

0 0 4 6

0 0 2 1

gL

-20 4 -30 6

0 -28 0 -42

-10 2 -5 1

0 -14 0 -7

h L

-20 -30 4 6

-10 -5 2 1

0 0 -28 -42

0 0 -14 -7

 

23-9. Let E11 =
1 0

0 0
, E12 =

0 1

0 0
, E21 =

0 0

1 0
, E22 =

0 0

0 1
, A11 =

6 7

8 -7
, A12 =

-7 3

2 6
,

A21 =
6 5

3 0
, A22 =

1 0

-5 8
. Compute HE11ÄA11L + HE12ÄA12L + HE21ÄA21L + HE22ÄA22L.

6 7 -7 3

8 -7 2 6

6 5 1 0

3 0 -5 8

.

 

23-10. Let B11 =
5 4

-1 1
, B12 =

9 7

8 2
, B21 =

6 -2

5 9
,
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B22 =
2 7

4 8
. Find C11, C12, C21, and C22 such that HE11ÄC11L + HE12ÄC12L + HE21ÄC21L + HE22ÄC22L =

B11 B12

B21 B22
.

Take Cij =Bij.

 
23 − 11. Define M:HR2 x2L

2 x2
®R

2 x2 by the rule

M(HE11ÄX11L + HE12ÄX12L + HE21ÄX21L + HE22ÄX22L)=HE11 X11L + HE12 X12L + HE21 X21L + HE22 X22L.

Let A = K 1 2
3 4

O, B = K -5 -6
-7 -8

O. Compute M(AÄB) and AB.

M HAÄBL =AB =
-19 -22

-43 -50
.

 

23-12. Let M =
7 5

6 4
and define t - cof

a b

c d
=

d -b

-c a
.

a L Compute Ht - cof ML M, M Ht - cof ML, Hdet ML I.

bL Show that for all KÎR2 x2, Ht - cof KL K = KHt - cof KL = Hdet KL I.

a) t−cof M = 
4 -5

-6 7
. (t − cof M) M = M (t − cof M) = (det M) I = 

-2 0

0 -2
.

b) Let K = 
a b

c d
, so that t−cof K = 

d -b

-c a
.  Then  (t − cof K) K = K (t − cof K) = (det K ) I = 

-b c + a d 0

0 -b c + a d
.

 

23-13. Let M =
7 5

6 4
, X =

2 7

-3 -8
, and define DET

A B

C D
=AD-BC,

T -COF
A B

C D
=

D -B

-C A
. Let M = MÄX.

a) Compute (T − COF M) M, M (T − COF M),  IÄ[DET M].

bL Show that for all K Î HRXL2 x2, HT -COFKL K = K HT -COFKL = IÄ@DETKD.

a L T -COF M =
4 X -5X

-6X 7X
. HT - COF M L M = M HT - COF M L = IÄ@DETM D =

-2X2 0

0 -2X2
.

bL Let K =
aX bX

cX dX
, so that T -COFK =

dX -bX

-cX aX
. Then HT - COFKL K = K HT - COFKL = IÄ@DETKD =

H-b c + a d L X2 0

0 H-b c + a d L X2
.
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