Financial Mathematics 5001 : Homework 2 (0022 —0023)

Due on 5 October 2011
Scot Adams

Solutions

23 —1. Compute

-1 2 0 -9 3 10

0 20

5 2 4 -1

36 -4 9 -104

h h -2 0 2

15 3 -18

13 9 14

-23 9 2
23 -2 Compute

0 3 6 9 -3 1 -58
3 -2 9 12 (+{2 1 -3 0|
-1 8 -3 -4 7 0 1 6

-3 4 1 17
5 -1 6 12
6 8 -2 2

23 3. Find the transpose of
(—2 -3 -4 -5

4 3 2 1

24

-3 3

4 2

-5 1

23 -4 Compute

-1 3 0 -7 456

2 -2 7 3 o 123 .

4 3 -4 6 780
147

-1'3 0 -7000

2 =27 3 000

4 3 -4 6 000

0O 0 0 0 456

o 0 0 0 123

o 0 0 0 780

0O 0 0 0 147
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Compute A®B and BRA.
0 2 010 1 000 2 1 1
0 4 020 2 000 -10 -3
A®B=1g 1000 -3|B®4%|o00 4 2 2
0 -2000 -6 000 -20 -6
23 —6. Find the left conjugate of
135 -1 0 O
79 2|by|0 -2 0]
4 6 8 0O 0 3
- 35
100y 3sytO0 s =
02079210 5 0f=l_14 o 2
3
1
0 03/\4 6 8 0 03 12 -9 3
23 8 -3 40
23—7.]_etA—(5 8)’B_(—5 5 ,andC—(O 7).
a) Compute AB and BA.
b) Compute ACB.
c¢) Compute e€.
d) Compute e~
e) Compute [2]®[3].
f) Compute A@C.
g) Compute AQC.
wonac(! )
DAB=BA=, |
b (—4] 18)
) -120 52
)(«34 0)
c
0 ¢
16e*—15¢" —-6e*+6¢’
d)eACB:AeCB:( fooe e e
40e"—40e’ —15e€" + 16e

2 0
e)(o 3)

f)

S O N
S O 0 W
S b+ O O
N O O O

8 0 12
0 14 0
D 0 30
0 35 0

238 letA=




a)
b)
c)
d)
€)

Compute A+B.
Compute B+A.
Compute AB.
Compute BA.
Compute A®B.

f) Compute BA.

2
h)

€)

f)

g

h)

Compute AQB.
Compute BQA.

0 -28 0
-10 2 -5
0 -14 O

-20 =30 4
-10 -5 2

6
1

0 0 -28 -42
o 0 -14 -7
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23-9. LetE :(

W O\ 0o &

7 -7
2
1

OLh\]
o O N W

-5

10)E_(01
00/ 2 \oo

6 5 1 0
Ay =( ), Ap = (_5 3 ) Compute (E;1 ® Anp) + (En®Ap) + (B ® Ag)) + (En® Ax).

—73)
2 6/

23-10LetBy; =(

54)B_(97
-1 1) 7°27\g8 2
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By B12)

2 7 .
By = (4 p ) Find Cy;, Cy2, Gy, and Cysuch that (Bj ®Cyy) + (E2®Cp2) + (B2 ®Cyp) + (En®Cp) = (B21 B,y

Take Cij = Bij.

23 —11. Define M:(R**?)2*5R2%2 by the rule
M(E 1 ®Xi1) + (En®Xp) + (B ®X1) + (B ®X))=(E1 Xi1) + EnXp2) + (B Xo1) + (B X0).

12 -5 -6
LetA—(3 4),B—(_7 8 . Compute M(A®B) and AB.

-19 -22 )

M(A®B) =AB = (—43 ~50

b d -b
23-12 [etM = (7 5)anddeﬁnet—cof(a ):( )
6 4 c d

—-c a
a) Compute (t — cof M) M, M (t — cof M), (det M) 1.

b) Show that for all KeR?*%, (t — cof K) K = K(t — cof K) = (detK) 1.

4 - -2 0)
.':1)t—c0fM—(_6 - ).(t—cofM)M—M(t—cofM)—(detM)I—( 0 -2}
ab d -b -bc+ad 0
b) Let K= , so that t-cof K= . Then (t—cof K) K=K (t—cofK)=(detK)I= .
c d - a 0 -bc+ad
75 2 7 A B)
23—13LetM_(6 4),X—(_3 _8),anddeﬁneDET(C D = AD - BC,
T COF(AB)—(D _B)LetM—M X.
B cp/) \-c A/ =Me

a) Compute (T -COF M) M, M (T —COF M), 1Q[DET M].

b) Show that for all K € (RX)>*, (T — COFK) K = K (T — COFK) = I ® [DETK].

T COFM—(4X _SX) T—- COFM)M = M (T — COF M) =1 ®[DETM —(_ZXZ 0 )
a)T - =\_6x 7X L (T - YM =M (T - )=1®[ ] = 0 a2}
b) Let K (aX bx) hat T - COFK
)LetK = X dX sothatT — =
dX -bX (-bc+ad)X? 0
| Then (T — COFK)K = K (T — COFK) = I ®[DETK] = , )
—-cX aX 0 (-bc+ad)X




