Financial Mathematics
Clicker review session, Midterm 01
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Boundary of [2,3] x [4,5] in R?
(a) {2}

50%

(b) U

[2,3] x {4,5}

(€) 12,3} x {4,5;

(d) none of the above
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Boundary of [2,3) x (4,5) in R?
(a) {2}

/8%

{2,3} x [4, 5]

(b) U

2,3] x {4,5}

(€) 12,3} x {4,5;

(d) none of the above
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(a)

(b)

Boundary of (1,00) x [4,5) in R?

11} x {4,5}

{1} x [4,5)
U

[1,00) x {4,5}

{1} x [4,5]
U
[1,00) x {4,5}

(d) none of the above

80%




To eliminate the linear term in
(a) —1/2 —(22/2) + 52+ 7
replace x by z + - - -

@ 5 100%

()7

(d) none of the above

0% 0% 0%

Y v > D




To eliminate the linear term in

(a) —1/2 —(22/2) + 4z + 3
replace x by z + - - -

(b) 3 100%

(c) 4

(d) none of the above

0% 0% 0%

Y v > D




To eliminate the linear term in

(a) 15 —(22/2) — 9z + 15
replace x by x + - --

@ —9 100%

(c) —1/2

(d) none of the above

0% 0% 0%

Y v > D
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(a)

(b)

(€)

To eliminate the linear term in

15
—9
—1/2

none of the above
—9/2

Oof 5

rep

—x? — Ox + 15

ace x by x + ---
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0% 0% 0%

v e} D
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Eliminate the linear term in
(8)—(;{;2/2) + 7 —(:132/2)—|—5:c—|—7

(b) —(z%/2) + 547

(©)|—(x2/2) + (25/2) + 7

(d) none of the above
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Eliminate the linear term in

(b) —(22/2) + 16 4+ 3 60%

() —(22/2) + 4 + 3

20% 20%

|(d) none of the above
—(z2/2)+8+3
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Eliminate the linear term iIn ‘
2

(b)|—(x2/2) + (81/2) + 15

64%

(c)—(z2/2) — (81/2) + 15

(d)none of the above
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Eliminate the linear term in

(a) 2[~(¢2/2) + (15/2)] —2% — 9z + 15
(b) 2[—(x?/2) + 81 + (15/2)] 50% 50%
() 2[—(x2/2) + (81/2) 4+ (15/2)]
@ none of the above
2[—(2?/2) 4+ (81/8) + (15/2)]
0% 0%
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Eliminate the linear term in
(a) —6[—(22/2) — 7] 312 — 241 + 42

(b) —6[—(2°/2) + 16 — 7] 00,

(c) —6[-(22/2) +8 7]

(d) none of the above




(a) (51 (201)
251
5!

(b) o5l

25!

© 51

(d)|none of the above

251
(51 (201)

25
5

100%
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y (1914)(13)(12)

(b)

(3)(2)(1)
(15)(14)(13)

(3)(2)(1)

(c) b

(d) none of the above

90%

0%

0%
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(a)

17!

(b)

(©)

(6!)(i1!)

11!

17!
6!

(d) none of the above

17
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q #monomials
(a) (7) degree < 7 in 8 variables

15
(b) Z 100%

15
(N e-7

(d) none of the above

0% 0% 0%

Y v > D
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(d)

none of the above

(¢)

(

14
8

|

#monomials

degree < 6 in 8 variables

0% 0% 0%

Y Vv >

100%
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#monomials
) degree = 6 in 8 variables

14
(b) ( 4 ) 100%

14
© |5
(d) none of the above

0% 0% 0%

Y v > D
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(2
o(®
o2

(d)|none of the above

(3)

(

9
6

|

#monomials

degree = 6 in 4 variables

82%




7 #F#{monomials of
@ (1)

5 degree < 5
in 7 variables}
(b) 12 100%
5
() (5)(7)
(d) none of the above
0% 0% 0%
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#F#{monomials of
degree < 10

N\
Q)
N’
N
=N
O N
N—

in 22 variables}

Ve
(@)
N’
R
N =
N O
N~

(©)

N
= W
O N
N~

(d) none of the above
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55 #F#{monomials of
(a) (10) degree = 10
in 22 variables}
10 100%
b
® (39)

(1) = (21)

(d) none of the above

0% 0% 0%

Y v > D
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(@) £(2) > 30(23) f"(x) <30
f(0) = f(0) = f(0) =0
Inequality for f(2)7

(b) f(2) >5(23)

82%

(©)] f(2) < 5(23)

(d) none of the above




(a) f(2) > 30(23)

(b)

f(2) > 5(23)

(©) f(2) <5(23)

(d) none of the above

f"(z) > 30

1(0) = f'(0) = f"(0) =0
Inequality for f(2)7

0%

91%

0%

9%
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(@) f(~2) < 5((~2)%) f"(z) < 30
f(0) = f'(0) = f"(0) =0
Inequality for f(—2)7

(b) f(_2) > 5((_2)3) 78%

(©) f(=2) >30((—2)3)

(d) none of the above




(@) £(~2) < 5((~2)3) f"(z) > 30

1(0) = f'(0) = f"(0) =0
Inequality for f(—2)7

(b) f(=2) >5((—2)3)

64%

(©) f(=2) >30((—2)3)

(d) none of the above
9%
- 0%




(a) f(2) > 24(2%) f"(x) <24
£(0) = f'(0) = (0) = f"(0) = 0O
Inequality for f(2)7

(b) f(2) > 2% ppo—

@ f(2) <2*

(d) none of the above

0% 0% 0%
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() £(2) > 24(2%) " (x) > 24
f(0) = f/(0) = f"(0) = f"(0) =0
Inequality for f(2)7

(b)| f(2) > 2% 50%

(© f(2) <24

(d) none of the above




@] 7(-2) < (-2)* f ) <24

£(0) = f/(0) = £"(0) = "(0) = 0
Inequality for f(—2)7

(b) f(=2) > (—2)%
82%

© f(=2) >24((-2)%)

(d) none of the above
18%

" II 0% 0%

Y v > D
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@) f(~2) < (-2)* [ ) 224
£(0) = 1'(0) = J"(0) = J"'(0) = 0
Inequality for f(—2)7

(b)| f(=2) > (—2)* 100%

© f(=2) >24((-2)%)

(d) none of the above

0% 0% 0%

Y v > D
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(@) 1

(b) %{(sw 1)(Inz)]

©] 341 [ 1Bz + 1) (n )]

(d) none of the above

dx

0%

Y

0%

%

100%

0%
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(a) (—sinx)cO>7 g

dx

(b)| (cosz)3" % x

[(cosz)3N?] = 77

%[(sin £)(In(cos z))]
d .
© L {(sinz)(n(cos )

(d) none of the above

0%

92%

8%

0%
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(@) O

(b) 1

(c) 2

(d)|none of the above

—1

T — 27

63%




(b)) 1 80%

(c) 2

(d) none of the above




(c) V2 | \/57:
2 2

(d) none of the above

e™i/3 = 77

55%

45%

0%

>

0%

D
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()| —— + =7

(d) none of the above

e™i/0 = 77

0%

100%

0%

>

0%

D
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1 V3,
(a)§—|—7z

V3 1
(b)7‘|‘§’l

(c) V2 | \/57:
2 2

(d)|none of the above

e~/ 4 = 77

73%




(a) U =4e*, V=0

(b) U = 2e*, V = 2¢eY

(c) U=4cosz, V=4siny

(d)|none of the above

U= 4e*cosy, V =4etsiny

z2=x 4+ 1y

U+ iV = 4¢?
U=77, V=717

40




(b)

(d) none of the above

Z2=x+ 1y
U+iV = e*?

U=7? V=17

0%

100%

0%

>

0%

D
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U = e**=1 cos(4y),
@y = e4a—7 sin(4y)
(py U = ¥~ sin(4y),

U
V = %=1 cos(4y)

(d) none of the above

Z2 =+ 1y
U+ iV =e** 7

U=77, V=77

58%

33%




LM(CU,y) — (358 — 4y,2:1: y,az)

(a) 2 x 3 Dimensions of M?7
()3 x 3

(d) none of the above

0% 0% 0%

Y v e} D
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(a)

(b)

(©)

(d) none of the above

O = N =N

LM(CU,y) — (358 — 4y,2:1: yax)

M =77
-
100%
O_ —
1
0
O

0% 0% 0%

Y v e} D
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()2 x 3

(b) 3 X 2

()3 x 3

(d) none of the above

LM(xayv Z) — (333 — 4y

z,2x

Dimensions of M7

Yy — 2)

0%

Y

0%

%

100%

0%
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(@) | -4

(b) [5

3
(©) {2

5
1
_]__
3 0]
4 1
1 -1

|

(d) none of the above

M =77

z,2T

Y — 2)

0%

Y

0%

%

0%

>

100%
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() 5414 6416
15428 184 32

(b) 1-5 2-6}
3.7 4-8

© 14+5 2——6}
3+7 448

(d) none of the above

1 2
3 4

5 6
7 3

0%

100%

0%

>

0%

D
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(d) none of the above

100%

0%

0%

>

0%

D
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(b) 1 1--2}
3 344
1 2

S 4}

(d) none of the above

|

1

|

1

0%

Y

0%

%

100%

0%
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-2 0 [—4 o]-
4 0 8 0
@111 0] To o
| -2 0 0 0] .
—2 —4
N
[ -2 —4] 0 0]
1 0 0 O
14 87 o 0]
-2 0 0 0.

(d) none of the above

0%

Y

0%

%

100%

0%
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[ 2 4] [o o] 7
-1 0 0 O
@10 o] 12 4
. |0 O] -1 0]
[0 o] [ 2 4]
()| [0 O -1 0
2 4 0 O
| -1 o] [o o] |
-2 —-4] [0 0]7
@ [-1 o] 0 O
2 4 0 O
I [—1 o] 0 0]

(d) none of the above

1
B = 2
: =
AQ B =
100%

0%

0%

>

0%

D
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[ —2 0] [—4 0
4 0 8 0
@111 o 0 0
|-2 0] 0O O
[ 2 0] [—4 0
)| =4 O] 8 0
1 0 0O O
|-2 0] 0O O
[ 2 4 0 O]
@111 o] |o o
4 8 0 O
| -2 0 0 0]

(d) none of the above

0%

%

0%

>

0%

D

52




[ 2 4] [o o]
-1 0 0 O
@15 o] [2 4
. |0 0 -1 0
[0 o] [ 2 4]
(oy| L0 O -1 0
2 4 0 O
-1 O 0 O
[-2 —-4] [0 O
©@1l-1 o] |o o
2 4 0 O
L [-1 0 0 0

(d)

none of the above

0%

0%

>

0%

D
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[ —2 0]

4 0
@111 o 0 0
-2 o 0 0

(d) none of the above

0%

Y

0%

%

0%
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1 2
w[¢ 2 =lo] e=lh
0 -1 M(A® B) =

100%
—1 O
Ol
(C)[2 4]
—1 O

(d) none of the above

0%

0%

>

0%

D
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O O 1 O
O O 0 1
(a)
2 4 0 O
-1 0 0 O
3 4
(b) -1 1
1 0 O O
O 1 0 O
(c) O 0 2 4
0 0 -1 O

none of the above
(d)

0%

Y

0%

%

100%

0%
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5 6
7 38

0% 0%

0%

100%

2 0 0]

1

3 4 0 O

O O 5 6
O O 7 8

1
3 4 3 4
5 6 5 6

7 8 [ 8

5 6 0 O

7 8 0 O

O 0 3 4

(2)

(b)

(c)

(d) none of the above
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i 8 :-13 p 0= @01
i T wi=((—1,2
(@) 2+6+1 M'_[—l 2 0]2 (
(Ly(v)) -w =77
100%
(b) O
(c) —1-3-2
0% 0% 0%
(d) none of the above N 3 > :
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v = (1, : ),

() 2+6+1 -1 2 0

v- (Lyp(w)) =77

100%

(b) O
(c) —1-3-2

0% 0% 0%
(d) none of the above N 3 > :
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2 0 0]
@ |0 3 0
0 0 -4
e? 1 1 -
(b) | 1 e3 1
1 1 e 4
e2 0 0
©]0 e 0
0 0 e 4

(d) none of the above

2 0 0
exp |0 3 0
0 0 -4
100%
0% 0% 0%

Y v
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6 O 0 ]
(a) |0 -1 0
0o 0 -2
"0 1 1
(b)| 1 e 1 1
11 e2
7 0 O
()]0 O O -6
0 0 3.
0
| O

(d) none of the above

6 0 oN

exp (O —-1 O
0 0 2
100%

0%

0%

Y v
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@] 1 e 2 1

10 _
)] 0 -2 0
e O 3.

(d) none of the above

[ —1 0 O |
exp | O —2 0
0O 0 —3
100%

0%

Y

0%

%

0%
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— O O
o O O

o O O

100%

0%

0%

0%

1
0

0
1

O O

1

1

(|0

(d) none of the above
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100%

o — O

— O O

o O O

=
)

0%

64

O O 4 v o —H

- O O O ™ - — O

OO O A —+H - - O O

(d) none of the above

© O O
~— ~— ~—




100%

AN = O

— O O

o O O

=
)

0%

65
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~~ r—
LO
—~ — O
— O O
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O
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1 _ﬁ._/_ __ 1 a
210881311 m
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—- OO0 ¢ 4 4 = = O S
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0 1 -4
(|0 O 1

0 O 0 |

"1 e e 4T
(b)) |1 1 e

1 1 1 |

(1 1 —-7/27
(c)|0 1 1

0 O 1

(d) none of the above

0 1 -4
exp|[O0 O 1
0 O 0 _
100%
0% 0% 0%

Y v
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2 1
e e A:=[ }
(a)[l 2} 0 2

(&
expA =77
e? e 100%
<b>[0 62]

(d) none of the above

0% 0% 0%

Y v > D
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el 0 0 1 1
(a)l o el o0 0 1
0 0 el]|l0 O
~1 0 0 1 1
(b)] 0 -1 0 0 1
0 0 —-1]l0 O
el 1 1/2
(c)| O e 1 1
0 0 1

(d) none of the above

—1 1 0
=10 —1 1
0 0 —1
expA =77
100%
0% 0% 0%

%

>

D
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—1

, B =

o O

o = O

= = O

exp(BAB™1) = 77

(a) [exp(B)][exp(A)][exp(B™H)]

(b) [exp(B)][exp(A)][(exp(B)) 1]

(c) [B]lexp(A)][B™1]

(d) none of the above

0%

Y

0%

%

100%

0%
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"1 0 0]
(@a)|o 1 0©
0 1 1]
1 0 O
(b)lo 1 o0
0 -1 1]
"1 0 07
(c)|]0O 1 -1
0 0 1 |

(d) none of the above

1 0 O]
B=|0 1 1
0O O 1.
B_]' — 77
100%

0%

Y

0%

%

0%
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(a) [exp(B)][exp(A)][exp(B™H)]

(b) [exp(B)][exp(A)][(exp(B)) 1]

(c) [B]lexp(A)][B™1]

(d) none of the above

exp(BAB™1) = 77

0%

Y

0%

%

100%

0%
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Regular review session, Midterm 01
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Discussion:
Meaning of injective? Surjective? Bijective?
Meaning of lower bound? Infimum?
Meaning of upper bound? Supremum?

min? max? liminf? limsup?

Def'n of _ a;.
VWhat is a boundary point of a set?
What is an open set?
What is a closed set?
What is a compact set? Cptly suppt'd fn?

How many ways of choosing
from a 10 element set,
7 element subsets?

How many ways of choosing
from a 10 element set,
3 element subsets?

Meaning of |e |, (e), (e)_7

clopen?

73



Discussion:

nat is a linear combination? [.i.7 1.d.7?
nat is a subspace?

nat is the span of a subset?

nat iIs a spanning set of a subspace?
nat iIs a basis of a subspace?

nat is a linear transformation?

nat is a matrix?

$s$s2sss




2 3 4
A=1|5 6 7
3 9 -1
LA(LU, Y, Z) — (233 T 3y + 4z,
Sr + 6y + 7z,
8x + 9y — 2)
=((27374) ) (wayaz)a
(57 677) | (xayaz)a
(87 97 _1) ' (.’L',y,Z))
2 3 4 ] [x] 2x + 3y + 4z
5 6 7 y| = |bx+06y+ 7z
8 9 —1] |z Sz +9y—2z | |




2 3 4
A=|5 6 7
8 9 —1.
La(x,y,2) = (22 + 3y + 4=z,
S5 + 6y + 7z,
8x + 9y — 2)

:((27374) ) (mayaz)a
(57677) ' (xayaz)a
(8997_1) ' (.’L’,y,Z))

Is L(z,y,z) = (22 + 4y, 22 — 2y + 2) linear?

76




The kernel and image of a linear function

Let V. W be subspaces of R"*, RF resp.
Let L :V — W be a linear function.

The kernel of L is
lker(L)|:= {v € V| L(v) = 0}.

Fact:

L:V — W is one-to-one iff ker(L) = {0}.

The image of L is
IL(V)|:={L(v) e W|v eV}

Observation:
L:V —- W isonto iff L(V)=W.

Fact: Kernels and images are subspaces.

77




Ordered bases « isomorphisms w/ Eucl. space

Fact:

Let (vq,...,v) € V¢ be an ordered basis

of a subspace V of some Euclidean space.

Then the function F : RY — V defined by
F(ai,...,aq) = aqv1 + -+ aygvg

IS @ vector space isomorphism.

e.g.: Find an isomorphism from R3
to <(17 3,5, 7, 9)7 (27 3,4, 5, 6)7 (57 1,1,1, 1))

78




Review definitions:
Injective, surjective, bijective
basis of a subspace
dimension of a subspace
linear transformation

iImage, kernel of a linear transformation

matrix of a linear transformation
left conjugate, right conjugate

79




Fact:

left inverse iff right inverse
'ff Injective Iff surjective

Questions:
Can a nonsquare matrix be invertible?

Can every matrix be made diagonal
through row operations?

Discussion:
What are

A+B A® B, AB, AR B, 47

80




dy

y = (f(2))9(=) - =77

Y = [(F@) D) In[(f ()]

= [(f@) ) [g(x) - In(f(@))]

= [(f(@)IDN[g (@) - In(f(x))+

(@)
f(@)

g9(x) ]

81




14+ (1/3)+(1/5) + (1/7)+--- =77
1+ (1/100) + (1/200) + (1/300) + --- = 77

14+ (1/2)+(1/4)+(1/8)+--- =77
14+ (1/3)+(1/9) + (1/27) +--- =77
14+ (2/3)+(4/9) + (8/27) +--- =77
1+2+4+44+84+16+--- =77
1+24+4+8+164 ... +2100 =77

14+(2/3)+(4/9)+(8/27)+---+(2/3)> =77
1+ (2/3)+(3/9)+ (4/27)+(5/81)+--- =77

82




f(@) =1+ ca® + [e()][z?]
lim [(f(a/vm)]"

n—oo
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QUIZ FM 5001 Class #05, 03 Oct 2007

[_($2/2)+433+3]x: sx+4
= —(22/2) +47 + 3 +(42/2)

\ 2. Eliminate the linear term in

y=—(z2/2) 4+ 4z + 3
a.—(x2/2) + 3
b. —(x2/2) + 3+ (42/2)
C. —(x2/2) +3 — (49/2)
d. 332—|—4ZC—|-3 84

e. None of the above




QUIZ FM 5001 Class #04, 26 Sep 2007
1. (14 29)(—3 —4i) =

a. —11 — 102 C. 83— 061

b. 5—-102 d. —3 — 4

e. None of the above
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IRREGULARITIES:




