
}

t

i

L

1

1

A

Ec.162, Tools of Opt.; Sensitivity1

1



Color Guard Fans,

Come see what the top color guard
members are doing this summer.

Drum Corps!!!

Saturday, July 16, 1994
Veterans Memorial Stadium

Long Beach , CA

Featured Performers :

Santa Clara Vanguard (Only 1994 So. Cal . Appearance)

Sacramento Freelancers (Only 1994 So. Cal . Appearance)

Velvet Knights
Longview Marauders (Only 1994So. Cal Appearance)
Pacific Crest
Vanguard Cadets
Blue Devil " B "

Ticket

price is $
14.00

All
seats

arereserved

.

VIP
Box

Seats

available

Mandarin
Plus 6 of the Wests Coast's Finest Youth Bands

For ticket
information call

714-894- KVEN
or send your ticket order to :

KINGSMEN INVITATIONAL 12847 Beach Blvd. , Stanton , Ca 90680



F = e'
In F = in
d duF i

da

=iF
F = Fi
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L
P = kat

1

lu P = lukt La
a lu
da

a) 13.334

b 13.334

p²
P

E :

S = 9401 +t

P//P
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Colm Thielk , Med. absensor 13415
i = 1063

if Me remains const, over some range,So, MP
at

use P - k
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18850 t .8325 = 2.658244406
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andskills
1. Idensatthat do not obsolesce

apply all places, all times.
Transcend teck.

Cirup. Laterest, c.q.

Eu, 162

~

Mon

H

Test by experieure.

3... Lecun you to learn

4. Do problems

5.

lutro

apply to solve real problem..

a.
be
u.
d.

Graphe

aly
Num. (programmamumable)

6..A.MA.Mgult es zu and.as optzu..as
MquéE.q.

Tabulmuly

Max (UB - ac) * Q

2) deformance std .

2 or more variables intract.

ac

Q

a. assive solvency, survival
b. Marc value over time
c. arid fullacies

1

aR
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Eig. of optimizing..
Sub to actingq

TR - TC

b . Mult..

U₂

d.

Sape kw - Exp·CF - Dept.
luc - lyt.

e.

Divi duis

Pa = Rev. (sees)

wife

- PU

Udding

(F

PV

> 140.
reut

1

PUS

Subtracting & multiplynos.
Guin nuot x Q = "(Prive - αc)* Q

2



7
11

-||

(uv)' =.U'Vu'v tv'u

p

Ev. 162 Non -fuch
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Ec. 162 Nm -fuck.

@(1 +x) b (1-x) = ab ( 1+x -x -x²) = ab(1-27)
# A (Ita).A

A

a A
A

}\

-b (B

B

a = --b

B (1 +6) -B
B



Wright

Vu lume

Measures, Wt. & Vol.

avoir dupois of.
troy t'apoth, oz.4

Beruzomatic of."}.
400

14,1

(Funk + Waquale same as

Fluid

16

oz.

|cccc = .061

29.6 cc -

1/16 pt.
1/20 imp, pt..

061 c.in.

116 lbs.
/12 la.

1.806 ci
FL OZ = PT. =

1

į

23,3495

31,1035

FL. OZ

28,890 cù,

28.369

Buruz!)

29,6 CC.
= 28,4 CC

1

grams. ¿Webster

Urd.



1.

2.

Powers & elativitien

by,

There

E
moto

y = 13

There is

also Elasticity:
y = e

8½

2²/2
½x

3
Bitt. For youre

H

y/y

= X

one exponential for, y =et, whose exponent ist = x .

5. Thus,

y= (ltr)*

y`= lul/fr) - (ltr)

For

t =rx. (2fx venia. Cf.6)
B

For other exponential fus," "E = x (B -1) = x+
( B = 1+r)

y¹/4 = xx
1xX

to power function
3.

= ln ( 1+r) =

whether

it give you

the

t

exponent is E.

exponent is
E...

fixed of variable,

♥

|



6. y = etr

1...

H

1

||

H

But

y=

is it & varies,r

dy
de

=

Ül

y /y
¼/

symmetrical in

(1+r)".

(t++)* = etx

showing

y /y2/2 -Kor
= X

It

X (1+r).

retrical in r tx .

X -1

= X
~|tr

E = xx still holds.

that rty

2

me symmenical were, bas

= x lu x = xx
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I cylinders. Effect of experieresting
2

Height,
Circ.,
Voi, v
Area, A 4πT

Vol, V = A ·h
‡

Sunface, s
$/4*
s/v*
Listed contents

A
10 %

9 ÷

7.182

71.820
109,364

F S = c.4 +2A
* 5/ = ch + LA

A.h

1.523

26,1 FL. OZ.
= 1 Pt 10.1 FL.02.

(a 2d

Ww.. is

ola

samecylindu
(4.102(400 grams)

+

als

WE,k

4 TT

J

B13

6.15 "
14.75 "

12.936 sq.in.

1

81.320 cu , in .
111.935

1.282
(161402 = 102 LB)

+
Nis

2

I
I



V₂ = A. Hthe

V, Allia) h (tk A (Ita) 4 ( 1 + h)
= AHLI + a + úth + äk)

Calc. is a
last. tum, àl.

düü
dy

= UV²=va _d(AH)
dx

tumingingfor this eliminating the
techniquetoot

V₁ = V₁ + V² = AH + AH' PHA ' = AHLI + H +41)A
A

a
much effect
less.
obvious.)

1090 & in

as a

(Begin

the smaller of A or H has us

10 %. 4 in the langer, but cont
where all is moreW.

square,

= AH² + HA ' = V '

u



Goals:
a. Mon function
6. Slow optimizing relate to.

c.

1. Adding, PV of bldg. + PV of leund

Subto acting, costs from news.
3. Multiplying

2.

base x lt ..

as elasticitin.

4. Dividing :

K. Tmuner
price x , Q

5. Powers

Discounting, max PV

3

(1+i) " = F. (Note that F is almost equally
umuitive to itu; but volume is much more sumitive to y.

Internal xofx. x =(= )= -1(*)
sumitivity analysis.



Gain & ton from wring round containers.
(or pivor irrigu.)

Area of square is
circle isl

ac/as

Wasted

Is it

space

Sq
Circle

TT

it worth

Aren

B²

B

TT

8²/414

B²

TT B8/4

depench

are creating .2157.285

adding [48/1TB -1] ==== -TT

to cife.

4

to
going queere container ?

on value of stullf space vs. added cort.

= 1- .785 = 415 of squeue.

785 -

= as
= ac

π
4

I Can that he so ?

TT B

= 785

= .213

Puimetu
4B

NE12
You

more space, by
273

pla
4/B

4/B

*



a
2|B T4A= $[8²-74²) · $(1-4)B

4

B(1-5)
AP/AA

18½¼/4 (1-1/11)

1

Take while

AP = $2

AP/P =

SA/A

any

Take

AP = B = = πB4

sq.

one corner of sq.,

B(4 - IT)

8²(1-11)

^A = A ² - π(₁)² = 8 ² ( 1.- =)π

AP/AA

+ circle.

= πB = $(B - T) .+

B(4- TT)
TT B

B² (1-1/4 )

πT B²/4

to

B( B - IT) - 4B - TTB =

4
B

B (( - =/)

=

4B

TTB
-1.

TT

71(1-4)

-1

B(4-77)

273

4
=== -1 = 273πT

}

5
F



Logs & sumitivity

7,4
1.1

1.4

1 1 14

lòn

21

1

1,05 ={

"

= y

to25

28 "

fromWhat can we tell about sumitivity
above graph ?

1. Sens. of y to u As w. r. rate of grow theJ
2. w u

1

y to x As w



Compound -pown & summiturity

+

-F

+

y.=
d - Xdy = az² α-x²-1

dx

dyaxdx

y.

ax² zª

yl/y
x'/x

d/x

= d.
Bitte for B
d + ß =

sensitivity analysis

Let .W= . Work

as

doto return to scale

(Problem for
show subity betweem...X. +

L= Land
K =

before. "E ofprodus.

me: how write above

).

Kapital

-y.= output.

3
?

egn.

Y

g==W²(²̂x²LKy

1...If have. L of " hi eff, & low
MPx << apur , sod is small.alue

MP
ap

to

cap.", then

6



In conclusive

A

A (1+a) = ln[B (1+6)] = ln B + lu (1+ 6)

= ln B

e

Ita =

e

a lu B = lu (1+6)

B² = 1+6

a =

17

aA

a
B -1b = B

A = B

(Allte) B(1+6)-

aA

AtaA - A

in( 1+ 6)

lu B

h ( 1+6)
in B

=

= 1+b

itb

lu(1+ b) =²6

1
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d
R = kW²
dR

du

R

y my p

k & W

du

dül

x.M.Y...

ink = luk + + mu wt
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I
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ļ

#
→

+

2.

bewere MP.etc. do not tell us e

3. This is horizontally integrated andlegis,insteunt in time.

ti "low

+

#

M.P. might be hi, but MC also his, so

everything.

MPK ≤ apk.

+

5. If 1
+enough to tell

chaufer
this,

+

14. If have bldg. expanded into.I
quality. This implies land of hi

is hi.

tt

≤ apk_so_.r

mix is heavy

you

on.K
that! si will

# 1-4. abwe

i.t.

you.
but 1. need more

capacity,

bis. not..

force...bhigger

gropings forare
or other tools.

i
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T:

+

Circ. as fr of area (cost as(shows" "ingul.fl... fixed
C = 2KT
A = πTV "

C.= 2TTK = 2TTV²
for

+

dl
dA

r =·(4)
#

dr
da

= .2.A/x
= ²[^ (^^ - =) = 2 +(+ -Z)

22

=

dl

dl/dA
c

JA/A

--{πT

= A

-
A4.4.4A

}}

A

LITY"

-t

Yo

pro from

t dC*² = 2̂ (^ - 2A)= ² (1 - ²) = #-)dA ~

L
2A

fu.of capacity)
coit "

cap. cort

LA

5A

į

ļ
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1.

To Find € wir.t. Cost, where Cast & surface,
IThen, was last step, do backwards)

as simple eig, to Mon procedure

area

Surface (it this name an Perimeter , in 2-d

Use
square

Product =

Cost

B
A/s 4/4

(4 = + = 4)
d .A = S. B

4

dA
ds

:

aß
as

4 (

S

So

Y

ds
d B

E.g. B₂= 10
8 = 40

d B/4

ds :)

uß

= 1

= 41

= 10,251

A₁ = 105,0625
A ' - 5,0625

4 4
I

LB
1)

&t rationale.

3/2 = 10313
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+

||

dAª=
dB

dA

#.

d B

ald

ds
dB

B

10

50

100

A = B= B²

.2B

dA
dB

20

100

200

B = 10

A = B² == 100

dA/d B

121 LOV

5 = 4 B = 40
ds/dB = 4
id A/ds

7?

14 .

8/2 =

dA

20
4

SP

ds
dB * *

2B = 20

4

12

4

= 5

5
nill

5$ = 48

JP

d B

dA
as
ģ

25
4+2

50

2B

4

ħ

=

S

40

200

400

B
2

dA

20

+250
2500
lov

2601-2500
200

4
1000

į

25.

SP

25

4

dA
ds

101 =

...

100
11000

27.

2

400
4

50



.....

2636IENCY LINE No.AMPAD

1

1

5

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Po+1

$27

1

9- +1

2

95455.95000 95238

04762 1.0.5000 1.05263

.85714.8000083333

667 1.20000 1,2500

1

I

1!

1

9-3

5

104762

ļ

g-b

9

-104545 -105000 - 0476

!

A

-14286 - 20000

116669

05000

7

2-6

1

05263

1666

105

ni

20

20000 2500040

1

1

!

()'

105

A

40

20

ļ1
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Ec. 162A

4 Quotient Rule.
We me given :

y= uV

2,

10/19/82

-b.

dy
dx

consistent .

rule:;

You can Lirive this fromproduct rule. They
Just let uwy= _(_w = +)..?)

To conform this to common sine,

u'.V_V'₁u.
v

First term. u'v
V²

***

2d.___ _term...

ry.

V

u'
u

u

v'u
V

g² = = (~ ~ =) = y(u²-=")V

V uV V

u V

1.

X

are

10

a workable.



H

In queerid :

c. To find new quotient, yn

(1 + 1)2n =you+ y² = yoll+²) =go(1+ gua)g -d)Yn Yo Jo

go

d.=

Pu

a

(²∙u

E. g.
(3

1

d= v/²
Ltg-~ | + g -dItd

d. E.g; effect of t .of produ

5 %

1

a

to growthgrowth of num.
% discount.......

10 %

5 %

P₂ (1. + ₁10 - ₁0₁]) = P₁ ( / + ₁05)

gain productivity.

Effar of g + dEller

int. & influ , effectto

Ft (-- )² = F₁s ( 1- ₁)"(iri)
:

in

productivity....

PU

"

P² = F₂ ( 1 -i +g - a)²0

1



1

d,ifg=d,"f

ais

f. Real

work ,
1

Itt

uo change
eng > d, PV risus, it effect is same as loving i

int rate, r

1-8

Caution !

I

are raising

1 + qIti

r = ing

T

raising to

1-i +g

F

as }

very small changer; & usable

Here, very small
and sometimes Iless Mhan

more than

|

w. all cale., rule is wait

12

the

only for

meam less than 10 % ,
this if

15th.you
power.
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E.q.

d

.OL0

}

1.05
.10

20

ky.
1

}

are saying: haviatersin
1.t.g - d

#

46 g =0,

But

quote
To see how quat
of larger to mather.

1+ q
ltd

The twil

d

cool.
.00.25

.0 100.

-_-¼/₁Lrd =
1-d

0400

Itd

this is not exact... The rt.

UndWANAMNne

1

( 1 +d)(1- d)

1

18:
an enor that makes, take ratio

d

= 1 -d

1.0001
1.0025

GGTS-99
1,0101
1,04/1

The rt. side is smaller.

1-ď"

(
1-1²)
20

1,0020
1.0513
1.2226
2.2624

Write this
column

(3

on bound



}

live last colums, students do double problem, to
lemn use of calculators...

1
d

.01

-por

h..so

a.._ SupliSuplicate puth
to auswus

b. Confirm by calling the long way
(1 +d)= ²0

-(1 - α ) To

3585

LO

( 1 .-. d ) . (! +_d).

1

1

2.

·LO

.3769

when can we use the rule ?

Bukeley's ghorts return to hanno!_

3, When

(+ same sign)

To know direction of change in
If g= d, change =0, etc.

where J

1.05 13

g & d

me small.

tientquotie

are close to each other.

14
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K

10

Į

5 1

1

1

4.. When not going to raise to power over
or 15.

I

When precision not needed.
6. When no calc_available

1

conference on debate,or

1

- vier in

15
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1

T

1

4 kinds of optimizing,
Guld, subtract, mult, divide..

Ludiff, curen
Then they lock in
of limited value.

A

[ALL+a)

Allta)

Aª

To.... mux

{W (1+~)]tull

Nl(ta)

A

curves only apply to addink.
chumming apparation

=

and

= B

B ((+6)

Allta)² = A²A₂²A(1+a) a

[10-1.05]" = 10 "..5"

7

10.5⁰ = 100-25
110.25 € 25

(1 +u)
?/ (1 +a)

i

= 25

many wore.



1

MC

π7 (x +α)" = TX " = πT[X² + 2v₁ + 4²}- x²] = [(2v₁ +4²)1) (²
AA . π (hrA +A ")
44 1

Wewecomec

LITY ts....

| P

cum

Lar

1 }



T

i

1

1

1

Use sumi- log scale to show summitivity
to ir & front & rear and costs.t

V

(V - K)

gross true value, V

V(1-B)
stumpage after cutting costs =-B...V

•1



Back to drin, rets. Some implus.

-8

1. Deals w. propes not scale.#
2. Deals w. allproder, notjust famuning.

E.gs.

Urban bldg.:ht. ofone bldg; no. ofd.u. per tract.
Dams, height of

Evergy used by smelten

Water und by Fontana,

Is partial and.

Samage.effic, ofpollutann:: cone, or
dispune

3. Wages indep. of ap," hence of productivity as usually expresed.

This they

are14. Profits higher when Mp/ar luber is lower, &

elast, of produs, is lower.
E.g. Amerada, payroll = say 10% .

to a 1 % 4 laber in eg. yields a 1/10 90 AP.

can

are insensitive to lubor cost....
a

They drop,men and not reduce output

by a laye to, even the AP ishigh (but not manyminal
Payroll is small To of total costs. They

smile at min. wage laws, they benefit, by hurting small
competitors.

cun



1

ļ

T

5

LU

Rtu
Sens. Analysis : effect of R +n our

40

n

20

20

32,
16

8

n k.̂ →

4

2

4

4

8
8

2

7,2

10

R -1

r
14.81
7.18.

11

4 8
14.81 31.9 51,6

14.9 23.1

2},
10.96

3.53 7,2

1.15 3,53

10.96

5.34

LO

R

2

4

8
16

30

du R

0

.693

1.386

2.019
2.713

1

1

1

|+ 8 = R

in (1+r) = = ln Rlu

ya Mu R

1

40

R.lu R

0

1..386

5.5
16.6

4.4.4

8



11/3/82 , Loose Ends

1. Log scales
F =

I2

( Iti)...
hu F = ulu ((ti)lu

d lu F

du
lutleit = p.

Maig quotient

(P=1)

Max. when

up

buna rau

Max when goord growth = 0_
Growth gird

is ex

Q.

mp

But d =i
Mae when g =v

This

5

(lei)"

Q₁ = Qo

Lu

when

exactly accurate

Q₁ = Q₁+1/²2₂Qi itd

1

F = e.
plu F = pu

ď buč
da

dạng

pu

cdg=

.p

emp

P

4



R₂
R₁

| =

R₁

:

R₁ = It

.R₁ =

1+ 1

Iti

1+ g

ì

g

ting

(1+i)(179)

1+ x =

Iti

52

JA

I ting

govor

095455

.95000

til

-95455

.95238

(1 ) ( -)"95455

95238

(iting )

956941 m

1-1-1 + 4 =

itiny ting

- closer !

It

also closer!
(ltil(lug) = lting -gi

So

=

1,00221 1.1202



1. Le mage

n (/til"-1

1

2

my

do

8
16

22

16

20.0

9,7

4

4.6

2.
.85
,27

þ 2. That. It is better to reduce i than to 4 %/K

inl. WinutThe Money double in io year. "Double u & ist in doubler

Souble u aguin, I in quartinple. Exc.

Rw /K

43

If in doubled when u cloubled, i wil

full



Leverage.
1. To Growth of (Itil"

2.

i

1

do growth of (Imit"-I is

n

Value o aof

P

in\1/5

lítil" wit u

periodic anumity

Qn - Kollti) "

((ti)"-/

(Use this
than to i !) (or

2 4.

K

8

i) i(lm)"
(16-1"

16

il(til"

( 1 + i) " - |

R/K - ((ti) "

(1811 " -1

1

L

1

to Mon PV is more sens. to

to R/K

•1- (1+1)="



1tr
Iti

There is reason to believe the dividend of Gump's

Goverfriaketa bismos will rise indefinitely
umuually. Stocks use
is its value ?

Stocks use capitalized at
1Dividend

A
PV =a²(1++ ) = a ²(1.05) = 0,₁{ (17.05-104)

{}}

&((tr)

= / tv -i

TU

B ( ( +6)

/+* +6 tbr = √+ t
x(1 +b) == -6

4

+ -6t
1+b

}

by 5 %

900; What



(b - e)
.0009

10036

10144

10900

q +

1

tbut

+1

1

b

.05
10

(2

1

-b

9+ 1

t

1

mill

11.~

(6-2)² =

( b - c)² >
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