P43 Suggesteal Soluboens
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@) wlx, )= %% " (cobb-Dowglas)
It is a well-behaved , stictwy conaave utilty function. &y the wny, we assume that

P+ paty M ancl we will consicer  PXi + pa%a =M while aolvln%_ the maximization problem.

.Lagran_gia.n:
Yy 4
€= x5+ A (M-p1—Pa¥a)

: -3, 3

Tocs: (0 dly : L 42— Ap1=0 x 3p1X
% 1 22 - ?ﬂ— # ’x.'l_—'. _PFL_L

X P2 2

b~
(it) &C/axz: ,4& 4%, T Ap,=0

Giii) k/yy = M—PiX) = P2 =0
Let's inseat %, fourd in (i) and (ic) imo (iit) then:

M= pr-% + py EE';.ZI_ = pa+ 2px =M
2

4pm=m
0. W and % = 2P . M zm
ap Po 4p 4P,

j‘J u(‘xl/'xl)‘-"' 3X|+X2
Noke that for pesfect substitute cose, we cmot use the Lagrangian

only gives interior solution and ignoves  corfer  solutions .
indlifference. curve's slope & budget line's slope .

method , sinct

Thas , 1o find +he oPEInuL Poin{:, we 'mberpret-

stope of the inciffeeence cueve is, Mes=-3
slope of the bt = — P, oy MU s, we sheoulc 4 Ml
. Mmegp= n'":u—u"> P oo ¥ Pz Ly consumng. More
» Fiest suppase 3> ?l/P’- ~ 2 P2
o,

In this case, sope of indifference cueve is steeper

than slope of the budget line.
i is dear that utility ‘. maximized when x*=0 and

x*= L (ponk B)
= (Cpd

* similaply ¥ 3< P

slope of indifference. curve i> flatter than slope of
fe oudget line. t I clea dat vttty is maximized

when xstF od X*=0 (point A).
1

R S = any poinb on the bucbef ine. becorme 5
7} ubility maximizes .

0 P'/P:<3
)(;(I,P,,Pg]r- I-3¢ Pl/h’sﬂv

Trp, f Pp,>3

T, if <3
te [o, I/P,] K Prp,=3

X'(1,0,0) =

0 Prp>3
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(c) w(xx)= mia § 2% , 3%z §

. The utlity fanction is not differentiable. at the kink-
% o we cannot we +ograngian method .

Toom) he ubitity funchion, we koW that , at the opimum,
2!{:5& # X|=%x’_
,’ 3 Xo = by o
’ constraint : P|X1*Pz £
a = +a
. 2 | -
// p,_%xi_;. Pg_%:_s‘j- = X [_'le—-—e—‘l-:n
F
” 31
- vyl 3P 41y

2.
’ 2P+ 2P
re
Vi %

mdy | P at the interior soluton

] _ Pi
Hence , Fa=F ['4' Y ] - g 4 (PZ‘?I)

1 2
By budget constrdiit pixg P.?.i'"(—‘ﬁfr"‘) -

¥ P, £ .
¥ (p, 0, L) =L (—— ceror
M AU Solutien

1
I- l4,?2 (h-’rl

XI‘(PI/ PZ:I)"—' rl

we swould also chack oz the comer solution

~ L P, (,J'L_ ‘o = x*=0
. W is clear ot i T -Z {70

"
Therefore ’52.53'7/&
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T- l/4P2(E|."'fl ) 'lf 7 4 L( fa=Fi
B s =2
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0 Dwiu
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el W, Xar X3, %) = 'JAX;, + Txg sk, pat R +Padgwpexg < g
mppseﬂn@gﬂhasin{nlinwma. 1amla|nndsmmsoodland9=od2and I-m on
go0d 3 and amd 4. Tren , ogent will choose ¥ and %X, to maximize Jnre subgeck 40 pixi+paa€ M
and the agert will choo® ¥z ond Xg o maximize Axa¥q subject o pyxge pa¥g < T-M.
imi hich ‘ ical ol
From these maximization Pmblam w are in class (obh-Douglas -pem (left as an exeecise ;

similag to part (a)).
¥ > m o xX. L I-M
x!*: —i—% 7 il"-ﬁ"% ) KB-"': '{{' P3 7 4 7 P‘

Thus , our c@*‘s utitity becomes:

-M
U.(xu)(;,xgzl"}z __L —+ _}__..—
alppl  20psp4
st Low the optim

Now, at this polnt , agent mu
/ P N - 1m.h)3?4 -fo'l(l'm)i \

m I-M
Mo e —
.Nr,r“ fm} 2N FiP2PaP4

al m* 4o maximi2e Wis/her utility.

max
g 24P
1m({?3?4-4hf’2-)+21“l’|?z
max ——  ——
A\ pip2P2 P4

M3

. Thus, ' is obvious o see that:
L3 ’W‘s—l’:‘ < W = m*=0 , so
£ W ?’{FF: = m'=1 (all o
v Apopa = \pipz = m* ¢ [o,T]

=0 and %'=0

( the income wil be spent on X § X2

TS
i Apipz < Apapa 0¥= Yap xd'= Yapy x3'=0 , x{=0
"rﬁl;; > Ap2pa X*=0 X =0 xI=Yaps Ka= A
x;= K/-'Zﬁ 13‘—'-’(1-‘)/-3?3 ’(4*—- (1"")/-“’4

e = Vpspa Xi*= 2P

[-ﬂ.ﬂ I,L(.)(U)(g_)] >

(ﬂ‘*mu’))% = v (%) =
monotoni transformaben  of the utitity function.

see if we use

o,
£ uly,m)= e

Lisiog {agrangian method will ke <o

viz, @)= F(utg ) =%+ inlxa)

Lz, N = Xi+inxz + :\(I-puxn-—rzh)

iy = |~ A=0 FIEE ot JL
ox - } Pl Xpe Sl P2

aa = I-pixi-pa¥a=0 o 1o the 3% FOC:

— Inseat
T —piX)- P‘(P'/Pz)"_" 0 = %= I;'ﬂ

Then:

I f I3P
x¥ (fl/i’z/'l):. P
0 o.w.

P'/PA H I2P
x:* (p1/Pas I=
J/P2 01“’-



@ w(x y = 1‘/'*9%

(n) Use lagrangian method
L= x%e9"% 42 (M-peX =Py Y)

-1
ToCs: By X apya0 y_ B
X mz
%
9&/&9; :’leJ —2(9=0 X Px 4+ X. E&.’.’.%zm
Py2
- M=Px-X— -Yy=0
/5 -y Y Ry 6 B Px.M
R (Px+Ry) Fy(Px+¥y)

(k) A=A A moginal chage in “ﬁﬁb} when income. changes by one unt.-

(c) %/om>0 Se Px, Py, M>0

(d) k=2, Rg=1, M=12 = y=8 ,x=2.

—

@) (a) eudget constraint: 204 +iom= 60
The. Lagrangian is:

- g%+ m?2+2 (60-20q-tom)

The FOCs ave :
LYy L6 5_202=0 %
o6 = & - (%) =1 > M=44

%
Wfpm =g M - 10A=0 60— 206 10.(46) =0

206 +406=60
Rfyy = 60- W6—I0M =0 e a5l and m*=4

) l
(b) v(@m) = £ (Uam)) = lo (6"%+m*%)
L= ln (q"“+m“‘) + A (¢0-20g-lom)

a %
Whe =L ~— — 202 =0 3
“oa = Ghimn (%)’2 2 = m=46

\ m —0Ax=0
L L EE S rw

sy = 0-206—10M —> G*-1 and M*=4

The solubion is the ame she we have just applied an increasing “unction 4o the ublity function.
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\4‘ (a,
Y (a) we smply solve the eqn. xg=20-4N) o obtain , for example, #ae polats (w,%) =(2%,0),
% (16,4), (9,8), (4,12), (1,16), (0,90) -

%2

. Quastlineae
Pg_e{ﬂd“& i
pemand foe Xg
does not Vary

with changes \n
incomL

o ——— - ———

X -

a5 Ug
(b) ' Ay
(b) Jeo's problem con be written as
max 4NN + %y subject 0 Y +dx, < 24 "
%1, % 24

To solve +his problem using the Jagrangian method, we weite doun the JLagrangion
L0 KN = 40 + % + A (34-x-25)

The fiest orcler condibons are :

&/ax = 4 (L) 1 - 2=

Moty = 1-aA=0

SL/gA = X4+ 8% —34 =0
The second eqn. gives us A*= |y which we can plug into the fist equation to give us
x*=l6 , whidt #on plygged o the thed eqn. dieldls 2*=q.
Note that +this utitity function is well-kehaved: it Is increds'ly i1 % and % , Mes is dminishng
(check T) , andl % is continuous & cifferentiable. Thus. this problem can also ke solved by setting
e ”DF”F he nclifference cusve  equal to the slope of the bucget line. o do so, we set:

e agey
i Pr 2

4~(')x._l"
non ot pise Dl o el NYU 4
LTEY au. I
Xy

and 0 we set _qﬂ_,_,__;_ o yield %¥=16, which we substitute into the budget line eqn.
X

X +8% =24 b gield x*=4.

'c) The new budget constraint is ¥ +A&X < 34. Jeo now buye lo units of nuts ond 9 units of
bervies. Notice the previous caleulation shaws that as (o9 os He priaes e nuts and bervies
vemain | and 2 respectively , deo always purdiases 16 units of nuts. (This s an mm?\eo# quasillfmr)
sty function. A consumer who has a quasilinear utitity function consumes ot fixed amount of
one gpod , if he can afford i) Thus,we only need 40 substitpte x =16 in the new lugget Yo
+ get Xy =9.

() The new budget constralnt is  x+ 21X, €9 ,and s0 Jeo can no longer afford lo units of
wuts. The (absolute value of the) siope of the indifference.  cunve at (3,0) s

-1
au/om =9 _ AG)XTEN=I o
’au/ax;; IX:_:“ { lxa=0

which 1s steeper than the slope of 4he budget e, which i> (i absolute value) Pi/p = Y, .
Tarefore, 1eo cannot affoed angehing that gives fim highee utitiy.
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\
fb) This is a monotonic ransformation of wlf,e)= ‘F"Re".
M)
= bb-Douglas solution, e= M .17°and f= M .L = 60. Put,
ty Cobb-Doug 0 , & o f b E /
N
N e=30 is not allowed. Thus, the consumer will consume as much
\ e as he can , the Maximum allou!ed,#nt'w,e"-;QO.'ﬂm,
from the budget eqn. we get £%= (600~ (10.40)) /5 =80. You 0
le in the h.
90l see the optimal lundl grap

5 (a) This is at perfect substitutes case. muy=3 and P=2 ,and MUy =1 and f=1. Thus, mes;, = T2

1L
mu, |
P s, Mmu mu : . ;
=ash -2t _ga 6 +hatis, & M . Thus, this con
>‘ ] 4 - P > Ba . Summtlapﬂdaumcammgood]/mfch
means mf_go/ X% ¥=0

b) The kucget set is drawn kelow. Sine 320 mupon cin only be st on good 2, he will use

the coupon 4o buy good 2, and use all income o buy 9ood |, as He prics did not change,

L2 s still the cose. Thus we 9ot/ x¥- 50, 2% =20 as the optimal consumption
2
pundle . X2
120
20 + Xy
- he cannot buy Xi W
with coupon.

% « - The ogulae budget sek
0
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