Financial Mathematics
Clicker review session, Midterm 01
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(4zydx + 2y dy) A (Bxdxr — 7e*? dy) =

. (—28zye*¥ — 6xy) dx A dy

d.

. (28zye™ — 6xy) dz A dy
. (28zye®™ + 6xy) dxr A dy

none of the above

Oof 5

0%

2

0%

v

0%

>

0%

™




d(4xy dx + 2y dy) =

. (4rx+2)dx ANdy
(=4 +2)dx A dy

. (—4x—2)dx Ndy

d.

none of the above

—4dxdx N dy
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How many terms in an inhomogeneous
polynomial of degree < 5 in seven variables?
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How many terms in a homogeneous
of degree = 8 in siX variables?

(a) (184)
13
o (2)

(0 ( 183)

(d) none of the above
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How many terms in a 5th order
Macl. approx. to a fn with seven variables?
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Compute /(4’7) “Ydr + xyd
e €£T €XT .
(2,3) 7

(a)
(b)

(€)
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C t (4.7) d d
ompute €r — X .
b /(8’3) y y

(a)
(b)

(€)
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R=1(2,8) x(1,3)
Compute /R dy N dzx.

(a) 24
(b) 12

()0

0% 0% 0% 0%

(d)none of the above .
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p=(8,1), ¢=(8,3), r = (2;3)’ s =(2,1)
q T S
Compute (/p +/q +/T —I—/S):L'dy—ydac.

(a) 24

(b) 12

(c) O
0% 0% 0% 0%
(d)none of the above .
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p=(8,1), ¢=(8,3), r = (253)’ s =(2,1)
q T S
Compute (/p +/q +/r +[5) yde + x dy.

(a) —1

(b) 0

(c) 1
0% 0% 0% 0%
(d)none of the above .
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241
Compute / e ~dz.
142

(a) 62—|—i . el—l—i

(b) [-e?TY] — [—elT]

(C)__e_(2+%)-+-e_(1+d)

(d) e (249 _ ¢—(1+0)
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D444 3-7i 144
Compute / —|—/ —l-/ e “dz.
144 D444 3—7i

(a) el—l—i_|_€2—|—4i_|_e3—7i
(b) _el—l—i _ e2—|—4le _ 83—773

(C) —e—(141) _ o—(2+40)
_o—(3-74%)

(d) none of the above o o 0% 0%

O . .
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- X 24 4; N 3-7; N 144\ o—22/2 ]
ompute z.
. /1—|—7; /2—|—4z' /3—7z' \ 27

(a) (1 +1i) + P(2+ 4)

d(3 - 717)
(b) —P(141i) — P(2+ 4)
—P(3 - 71)
(c) —P(—1—1i) — P(—2— 4i)
—P(—3 4+ 7i)

(d) none of the above

0 0% 0% 0% 0%
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2+
Compute / zdz.

142
22 _ 1
(a) > ?
22 _ 1
(b) 5 .
(c)22 -1 —3
(d) 22 T 1 _I_Z 0% 0% 0% 0%
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Financial Mathematics
Regular review session, Midterm 01
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Discussion: | |
for one-variable functionals:

Maclaurin approximation
Maclaurin expansion

k-jet

Increasing, decreasing on [/

InCreasing vs. positive derivative
for multi-variable functionals:

Maclaurin approximation
Maclaurin expansion

k-jet

gradient

Hessian

Laplacian = trace of the Hessian

f'(a) (Vi) (a) f(a) — (Af)(a)
f"(a) = (Hf)(a)= (Hess f)(a) = (VV/)(a)

21

= (V2f)(a)




Discussion:

for multi-variable functions R"* — R"*:
gradient
Hessian

f'(a) )

for multi-variable functio
chain rule:

(go f) () =119 (f(p)) 111 (P)]

for multi-variable functions R! L rm I, gn
chain rule:

(go f) () =119 (f(e))]I[f(P)]
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Discussion:

for multi-variable functions R i> R™ 9, R,
chain rule:

(go ) (p)= [Vg(f()][f'(p)]

scalar vector vector
in R in R™ in R™

for multi-variable functions R! L rm I, gn
chain rule:

(go f) () =119 (f(e))]I[f(P)]
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Discussion: vector field
flowline = integral curve

“footed at” existence? uniqueness?
compute: flowline footed at p of Ly,

iInhomogeneous linear?
integration of a vector field through a point

~integration of a vector field

time-dependent vector fields
Vi R" xR — R"
m REXR = R W :R" xR — R" x R

first coordinates
projection W(p,t) = (V(p,t),1)

to integrate V through p,
integrate W through (p,0),
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then project to R™.




Discussion:
derivative of e* w.r.t. x

derivative of e* + 1 w.r.t. x«

gradient of 22 + y2 + 23 w.r.t. (z,v, 2)
gradient of 22 4+ y2 + 23+ 1 w.r.t. (z,v, 2)
reverse gradient reverse gradient flow

integrate V(z,y) = (x,y) through (2, 3)

Say Lps(v) = 5w.
integrate V(x,y) = Lys(x,y) through v

Say Ljys(w) = 8w.
integrate V(x,y) = Ljs/(x,y) through w
integrate V(xz,y) = Ljs(x,y) through 2v — 7w




Discussion:

Cauchy-Riemann equations
U+ 1V is complex differentiable iff

0O —-1]1[06,U] B O,V ]
1 0 ||oU| |0V
counter-
clock-
wise VU VV
rot’'n

by 90°




Discussion:
critical point of f: R" — R

second derivative test for f . R" - R
at a critical point

f,g R =R
critical point of f on ¢~ 1(k)
non-smooth point of g~ 1(k)

contraction mapping R? — R?
contraction factor

fixpoints for contractions?

27




Discussion:

Make the change
(z,y) :— (3s+4t—-8,2s —t+ 15)

" / /(2,3)><(4,5) e dz dy

Discussion:
directed line segment in R?
1-chain in R?

directed line segment in C
1-chain in C

zero-form, one-form, two-form
exterior derivative, wedge product

28




Discussion: Two variables: x and y

(' a 1-chain, w a 1-form /O w =
R a 2-rectangle /R f(x,y)dxdy :=
R a 2-rectangle, w a 2-form /R W =
______wmnboth1forms  wAn
w a 0-form dw
w a 1-form dw

d[(f(z)dz) + (f(y) dy)] =

Stokes’ and Cauchy’'s Theorems 29



QUIZ FM 5002 Class #08, 12 Mar 2008

Eigenvalues: 3, 2 and O

Symmetric? Yes.

\ 2. T or F: The matrix

IS positive semi-definite.

O O W
o N O
o O O

[ ./ True F. False 30




Homework#(05/07)-1 ungraded
(05/07)-1-5. Maximize 2x — by subject to
the constraint z% + y* =
(05/07)-1-6. Minimize 7x — y subject to
the constraint 2 + y® =
(05/07)-1-7a. For every integer n > 1,
maximize x + y subject to
the constraint 22" 4 y2" =
(05/07)-1-7b. Let (an,bn) denote the
answer to (05/07)-1-7a.

Compute |Iim (an,bn).
n—~oo
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Homework#:(04/30)-1

(04/30)-1-3.

Compute d(ze*Y),

the exterior derivative of
zeltY.

with respect to z, v, z.

(04/30)-1-4.
Compute d(xzy dx + ye* dy — sin(xz) dz),
the exterior derivative of
xy dr + ye* dy — sin(xz) dz,
with respect to z, v, .
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Homework#:(04/30)-1
(04/30)-1-5.

(4,5,6)
Compute / xdx + ydy + ze® dz,
(1,2,3)

i.e., compute /L xdx + ydy + ze® dz,
where L is the directed line segment
from (1,2,3) to (4,5,6).

(04/30)-1-6. Let R :=(1,2) x (3,4).
Compute /R [e*TY] dy A dz.
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Homework#(03/05)-1

4—;
(03/05)-1-1c. Compute /1—|-' e’ dx.
1

(03/05) 1-1d. Show that the complex limit
2—|—’L—|—h 2—|—z

I lim exists,
I <\ h—0 h
| and is equal to e,
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Homework#(03/05)-1
342
(03/05)-1-2c. Compute / Tdx.

1

(03/05)-1-1d. Show that the complex limit

_ 1+2:4+h—1+ 22
M
h—0 h

does not exist.
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QUIZ FM 5002 Class #10, 02 Apr 2008

4+61

1. Compute / e/ 2 dy.

2+42i
2. e(2+30)—(1+i) | ¢ 2(2130 — 1+7)

b 2431 _ J1+i d. (1/2)(62+3i o e1-|-73)
e. None of the above

T/ 2
1/2

Antiderivative for e*/2; — 2(e%/2)

446i .
2 =4}
/2-|—2i /2 dr = [2(e™/2)5Z5 715,
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— [2(624—31' . €1+i)]
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IRREGULARITIES:




