
W LOG : without loss of generality
let x.y EIR

let x. y EIR
⇒ xzy V ya ⇒ xzy Vy> x
"? it : +2T / W!0G .

let ⇒ y
-

case ? : yzx
(similar to case 1)

* make sure no

generality is lost!



Lasttine
local Maximin 9¥ -- o ti
↳ use Foc to Ind candidates

↳ use Soc / cunning & skill to

determine min
,
Max

,
saddle point

FLN

¥ locally concave
x local Max

global min Imax
↳ easy when Ireton is concave/
convex everywhere



Max fcx ,
O)

XEDIO)

fl .) objective further
× choice variable

D choice set

0 parameter

X* (O) -- org max
fcx

,O )
XEDCO )

solution (set )

✓ ( O ) -- f ( XK
,
O ) is the vahe

fetch



Utility Maximization
-

*

Max uh ,y) s -

t
. pxixtpgy

-

-M

X ,yZ0 T
subject to

pick A. yr to maximize utility
given your budget

UC .) utility function
-

' more is better (for now)
*

strong monotonicity assumption
Mvx > o Muy > O 12 goods)
chot : x ,yE Rt (no negative
buogt.int goods)
M: money px

: price of x py : Fifty
ysiope

= Y§



Strictly decreasing MRS ( Cobb - Douglas)

okay) = My
A strictly annex LDCs

never cross
axes

,

not worried about

"

1¥ xco.
. yeo

unique optimum
IDC is target to BC¥4 mrnosw
: -shorn

sue
up 1 x

- slope of BC : FJ ← how much y I can buyif I give up Ix

Reduces into 2 conditions a) get MRS = PEY
① MRSA,y*)=P§ find y=Ax)
② pxxtpjy

-

- m (b) Yoshie LIE"solve for ×R

c) use y=fk)
to find y*



ucx ,y)
-

- x -

y
a) set MRS = TEJ & Ind y#x )
Mrs

-

- ¥ = tf;
y
-

- Ptp
b) substitute int BC

Px- xtpy -

y
-

-M

Px
-

xtpy ( Pf)=M
Px

- Xt p, - x
-

-M

x*=m_7s*=e¥÷¥¥¥
]=xdyB\xt-I.FI y*=¥p - FJ



Constant MRS perfect substitutes
-

U(x.y
) -

- axtby MRS -

- I

:÷÷i*÷÷÷÷÷÷
.

y* -- O •

"

÷: '*e÷÷⇒m÷.g-
-

- Fy ↳
case 3 : MRS -_ PI

'

y
. ) -

- { Ky) lpixtpjy --m }
Tho .cc correspondence



Way) = 3xty
MRS =3

what's the optimum if

Px=4 , py =3 ,

m
-

- 12?

MRS =3 > 3-4=75
x. = .FI -

- Ia =3 y
-

=o

Px
-

- 4 Py
-

- l m - 12 ?

m¥÷¥ < 9¥ -

- I

X*=O yt=¥y -- 12



Perfect complements ( min futon)
-

u
-

- min { fix ) , g- Cy) }
.

. fix I = ugly)'

±¥¥
.

Z conditions

① fl x ) = g-(y)
no wasted stuff

②

px-xtpjy-mulx.yl-minszx.y39.fi?arranes2x--yIT
¥÷÷÷÷÷ pxt2p↳



Preteens)
Y LDCs are concave

shape

quasi convex ul )1-
*NOT tangency condition

- Could haveulx.gl -- Xzty' *
* izcnf.o.lo.FR

Solution is a corner

either CFE .

O) or CO
, Fy)(whichever has greater unity

px =L Py
-

- Z m -_ to

u ( Fx , =u( 'f. O) = 102=100
UCO

, Fy) -

- Ufo , E) -

- 52--25

(F×=uo



Diminishing but not strictly MRS-
(quasili ulx.gl -- x tht 'T)

,
concave

- parallel in this
function

s

:÷÷:÷÷.
Corner

U= xthly) ① use ours -- Fg
MRS = =y

= P ② use BC

Px
-

xtpy- y -

- m

pix t Py
. #py=m

x -

-

M¥2 5- IS
IF px=20, py= 10, m= 50?

xx = 5%-20=1.5 y
' -
- E -- 2 V

tf
pa

-

- 20
. Py

-

- 10
,
m -- 10?

X =
10 - 20
so

↳ x*=o y*=Fy -- Fo 't



u =x + Inly )

X*=g m
if mzpx *

0 otherwise

y
'-
=

§ Fg if m2 p, *

m

Ip
otherwise

mZp× : I can arford the yr from
MRS = PI

Py

from a low m
, you buy all

y
at first thigh MU relative to x)
""

#y× , eventually , ya achieve
the optimal Y

Then you spend the rest of
yer money on X

X is cash



Stony monotonicity .

more is better

Mlk > O Muy> 0
both are goods
-

what if only one is a good ?
ul x. y)

-

- Ink) MU× = I >O

Muy = O ←
neither

go.gaqulx.gl-

- Ink) -
y
'

Muy =yy- O
bad

you're going to spend all you -
money on the good (Fox ,O)'

#E*EI*:u =p →
- x



U = - x - y both are

1*1
.

:c: .

T

both are loads , then

optimum is 10,0)

u =3 neither good no- bad
for either

solution set is
"

⇐famines set set


