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621 Section (must answer one) 

1. A .consumer's utility function is u( w) = '!.iJOt where w is wealth. His 
initial wealth consists of $4 plus a lottery ticket which pays off $12 
with probability 1/2 and $0 with probability 1/2 .. This' consumer's 
preferences over lotteries obey the expected utility hypothesis. . 

Suppose p denotes the lowest price at which this consumer will willingly . 
part with his lottery ticket . 

. (a) Show that 

(b) 

dp -(4 + p)O/ln(4 + p) + !(1n16)16Ot + Hln4)40t 

da= a(4 + p)Ot-l 

Hint: although ;!,xYis yxY-t, ;!,y:r: is y:r:lny. 

Does p increase or decrease as a increases slightly from a = I? (If you . 
do not have a calculator or for any other reason you do not wish to 
numerically simplify your answer, that is fine; as long as your answer 
has only numbers and no variables, it is simplified enough. YoU: should 
explain how you would answer the ques~ion if you had a calculator, 
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Answer all of the following six ,questions. 

1. In a lottery, suppose two outcomes are equally likely to occur, and only 
those two outcomes can occur. Suppose the lo~tery is a fair game. 

Let a be the amount of money an agent would have to be paid in order 
. to make him indifferent between participating in and not participating 
in the lottery. 

Let b be the amount· of money an agent would be willing to pay to 
have the right to avoid participating in the lottery. 

Suppose the Expected Utility Hypothesis holds. 

(a) If the agent is risk-neutral, find a and b. 

(b) If the agent is risk-averse, is a > b, a < b, a = b, or can you not 
tell? Be sure to show all your work. 
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Question 2.1 Suppose a consumer has monetary wealth W. There is some 
probability that'he will lose an amount L-for example, there is some prob
ability his house will burn down. The consumer can purchase insurance that" 
will pay him q dollars in the event that he' incurs this loss. The amount of 
money that he has to pay for q dollars of insurance c'overage is 1rqj here 1r is 
the premium per dollar of coverage. 

The consumer. can decrease the probability of the loss by performing a level, 
of effort e. (For example, e might measure the number of times every month 
that the consumer checks the operation of the fire-detecting,equipment in his 
home.) The consumer dislikes effort, so the only reason he might set e =1= 0 
is because e decreases the probability of the loss. The probability of the loss 
can be written p( e ). 

Assume that q is set by the consumer, not by the firm. Suppose there is only 
one firm and one consumer. Assume that the expected utility hypothesis 
holds. 

a) What is the consumer's objective function? Do not assume any specific 
functional forms beyond what the problem statement above allows you 
to assume. 

b) What is/are'the consumer's first-order condition/conditions for a max
imum?, 

I"h. 

c) What is the firm's objective function? Do not assume any specific func- ',," 
tional forms beyond what the problem statement above allows you to 
assume. 

d) What is/~re the firm's first-order condition/conditions for a maximum? 
" 

'I 



.' t' 

, , 

Q\J4I~1:~ cyOth 

atJOD 

'~ot~L 
,'krw':".Ctt ~t..JA- 1-: fe..f bj 4nu'" .... er 

f~ ~ k ''''J~..,.t..( ~,4 gc. 7t 0-
~II~/S ~t a.t fl4t4.-/l1-'-j ~ ~ 

f~.4,,'rk~ tJ~ ~u r(e) 

a,) If. I,.w ~ oCtUVS I wu.1 +4., i' LU"'1T r . 
It (}. ~ oC&ws, lJ.rU(~ is ,W-Tr1- - L+f· 

~D u.,.Lc,~j is : 

Arlswer ~. \ 

, , 

pre) 0 (W-TTr -Ltr) ~ (I-pte)) 0 (W-TT,l)' 
, , ' , -v ",' , 

~ (.J)\Ju ........ s"lIkl.c-7 t..(,-h.~ ls k, l W" e) (W~ W ,'~ 'I'~~ 
, , ',Iii 

W41-f( ~J e ~ el/vrt:, wleJ..iA. tkJ'b.k.es. SI'~U ~~J vii., ' 
~/Js, 11..& UNII~) 1P'J~t-1.l-c ~~f,.t:sCt.. lS 

1'1" 

p{~) "' ( W-'ltr -L ~.1r' e) f- (1- fIg)) I<. ( W-7J';', e) , 

b-)-(!;6 ~JU....-.( ~ e a-J t. 1tc. fir .. lfn11. ~Je 'iY. II 

~/11G(. ~ is f>k., InVt. t;~~ dW2 ~,,,~ PAe ~{4 "111Wl. flct 

.f/...,. fA".J/J1tJ.(" ~ u.+ ~ 11' ~ ~, J,lJf',l.J IeJ ~ ti41f ~~ 

(:fA -Ii<. 4JHJ",~ j- ~'U 0/ e ~j r' H~, ~ ~/i~ d.-I. ~+ 

~fr~ ~~ .e,.f~7.{f d~ -14:5 . II j (uu,.~ ~ st:>~ if iL 
~/J"""" ~l..tJ 1r d<J ~, Yov ~ 1VtrIJc.,f er~ J' 4Ji1'i-

~ 4nt,J1l1U(' ~7 'tr ~.f ~J 'It F. o. C. 4'e 

, , 



, , 

0::: 

~t.U{ I ihqi~~ . exa(l'\ 

9000 
Ar1~w-tr !l.1 L(}Itt .. 

J) vkl{~ I I ) ( . ). I . 
.. ae ~ f (e u w- 7T n- -l t-r, e + f1e),lt.z.. (lV-1T1--L+l, e) 

:" 'I' 

-p'le) t..( W-1I"r ,e) t Ci-p/eJh ~ ( W-7r'f, e) 

tJvkl;~ 
0:;) ::. pee) Lt.~ (W-7f~ -L+q", e) C-rr+l) . t IJ 

+ Ct-pte») ~; {kJ"7Tl~ e) (-71). 
" 

1f..J4 ~uw.4r 44 Jt..k ~ 1r ~ ~ , ~ ,~:! 'Ir{ e, r}, ~ 14 
"J,,,;,rJJ ~d;/ru.J"'lJt,r,s .ft, ~~,we. k,"v"vh'lJo4 ~.f" k. ~. 

c) 7L.1r ..... ~ ,YO/it ir 1t'1--g- rIll. ~ /.)C~tn.t' tJ..utI7T3- ~r4~~ .. OD 

~~dt., ,.,.hi: ,', 

, p (e) (TT'J-''') l' (J- p(e)) .",,1.. . 

' 0 '~ 

"''f7Tf ';'n ."1--,""?- ~ 'iY'}-n- ~(fr--f)l- . .Iff!, ' 
. " .y 71.. i.., .. J-.,. '11'. If. 14~ ..... 'fL.J:. s P I-.J.1- ..... f'- "'J......+ d.eu. 

-(~ . 

7r I 4J 'j~ t '7 D I +J..;:., :pnf,~f. ... tI'C' 4d .". ~ OC> ~ I' ~ A. F. D. C. ,.,,.,/J ~ 

OpJ;~. If ./I.. t ..... 1-< .;I.q; ~ t.n.J.~/s "'-'II.,J e fA.J .,. .t;...J. 
~ 1(1 ~#..e RrM4.~ Ro, c, ~~S 

o ,. /; p>oHi;, ,~ [TY -pte) 1 1- = ~ f! f(tr) - pree.,..») 'I-/1I')j 

::: 'l. .,. 1r ~ - i.e ~ rt -r ~ 
o J~ Je ~~ ~ d~ ~ 



'1'1, 

Answer all of"the following six questions. 
Each question is' worth 10 points. 

F't ,"\Ct I l?x~W\ 
Iqor~ 

QvJ_/~ +NJv\ L 

1. Assume a. consumer has utility function u(w) = -l/w wherew is 
wealth, and assume the consumer obeys the Expected Utility Hypoth
esis. 

(a) Denote the consumer's current wealth by 1.00 • How much would 
he be willing to pay for a lottery ticket promising to pay $1 with 
probability'i/2 and $0 with probabilitY,l/27 It is possible to 
solve this exactly but you only need to derive the appropriate,: 
formula: which this price must obey. 

(b) Suppose the consumer owns the lottery ticket described in part ( a) 
and he also owns Wo in sure wealth. How much money would he 
have to be paid in order to convince him to sell the lottery ticket? 
,It is possible to solve this exactly but you only need to derive the . 
appropriate formula which this price must obey. 
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fl'" 

Question 1. Suppose a consumer's··utility function is u(f) = In f where J is 
the number of pounds of good-tasting fish that the consu~ers eats... .. 

This consumer goes to a store and sees two kinds of fish on sale, fish of type 1 
and fish' of type 2. The consumer knows that fish of type 1 "is good tasting 
fish. The consumer believes that fish of type 2 is good-tas~ing fish· with 
probability 1/2 and that fish oftype.2 is bad-tasting fish with probability 1/2. 

a) Under what circumstances.will the consumer buy some fish of type 27 

b) Sketch.t~e consumer's demand curve for fish of type 1. 
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1. There are two types of lottery tickets available on the market. One 
type of lottery ticket pays the owner 1 apple with probability 1/2 and 
2 apples with probability 1/2. This type of lottery ticket cOsts $1 each. 

The other type of lottery ticket pays the owner 0 oranges with prob
ability 1/2 and 5 oranges with probability 1/2 .. This type of lottery 

ticket costs $2 each. 
If the utility an agent enjoys from consuming x apples and y oranges is 
given by u(x, y) = xy, and this agent's income is $4, how many of each 
type of lottery ticket will the consumer buy? Assume the consumer" 
obeys the Expected Utility Hypothesis. 
Be very clear and very careful with the notation you use in your expla-

nation. 
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2. A consumer with initial wealth $200 and utility function In w (where w . 
is "wealth") faces an uncertain prospect in which with probability 1/2 
he will win $100 and with probability 1/2 he wi11lose $100. Assume 
the consumer's preferences satisfy the Expected Utility Hypothesis . 

(a) The consumer has an opportunity to pay $p to an insurance com
pany. In return, the insurance company will pay the consumer· 
nothing if the consumer wins $100, and the insurance company 
will pay the consumer $3P/2 if the consumer loses $100. ·What is 
the consumer's optimal value of p? 

(b) The consumer has an opportunity to pay $p to an insurance com,
pany. Unlike the case in part (a), in return, the insurance com
pany will pay the consumer nothing if the consumer wins $100, 
and the insurance company will pay the consumer $p/2 if the 
consumer loses $100. What is the consumer's optimal value of p? 
[Hint: the answer is not $250, although that answer is worth some. 
partial credit.] 
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3. Suppose a consumer has a utility function· u( w) where w is wealth, 
and suppose this consumer's preferences obey the Expected Utility 
Hypothesis. Suppose this consumer is offered the opportunity to bet 
on the flip of a coin that has a probability '1r of coming up heads. If he 
bets $x, he will have w + x if heads comes up and w - x if tails comes 
up. 

Find how the amount of money "x" the consumer wishes to bet changes 
as '1r increases. You may ignore the possibility that x - 0 for the 
purposes of this exam. 

'I, 
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Answer all of the following three questions. 
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1. Suppose a consumer's utility function under certainty is u( w) where 
w is his wealth. This consumer is forced to playa lottery' in which there 
are only two outcomes, -$1 and +$1. The probability of each outcome 
is one-half. However, this consumer can change the probabilities by 
paying a bribe to the person running the lottery'. If the consumer pays 
a bribe of x, the probability of the, bad outcome, namely -$1, will be ' 

1 1 
" 21+x 

Assume the expected utility hypothesis, holds. 

(a) Does this form of the probability of the bad outcome make sense?, 

(b) What is the consumer's first-order condition? 

" , 
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Question 2:1 SuppoSe the consumption bundle of a slave is fixed and unchang
. ing. Suppose the .utility of this slave depends on the ~umber of hours he works 

. each day, h, and the number of times he is beaten each day, b. Suppose the' 
. maximum working day for a slave is 18 hours. 

Let· A be a number between zero and one. This slave's owner has' dedd~d to 
set' b equal to·a fixed number "B" > 0 with probability A (1 ~ i's) and this' 
slave's owner has decided to set b equal to zero with probability ,1- A (1-- I',J 
Therefore, b is never equal.to anything other than B or zero. 

'. ,',' 

a) What happens if A = O? if. A = I? Why does the above specification 
of the probabilities for b = B and b = O. make sense? Why do these 
specifications allow one to mathematically model h as a ''free'' choice of 
the slave? 

b) What is' the ~lave's first order .condition? Be as specific as you can.· 

" c). Suppose slave labor is the only input to the production function f(h). 
The slave owner sells output at an exogenous pric~ of p and bicuts 
monitoring costs of A. Ignore all other production costs . (assume they 
are fixed in this problem). .' 
If p increases, does A go up or down? . Y<?,u will probably not be able 
to come up with a definitive answer, but tell me as much as you can 
.mathe~atically about the answer . 
. According to your intuition, what should the answer be (Up or down)? 
Why? . 
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41~ ~I.!/~~ ~'rA Iu~ ~ vtt4~6Cc" ~.61oJ~; ~~(f 
. , U LL ) ~ (+ [+ r: lA..k6 ,'. '.B 

,,,..c,,,...e,4.~S ,\I'..,;f I 
• 'II- { l4..l-t, 0)-~( .f." fa) J,.. ) [~ 1 

. PtJilno.4: ~ k. It;) A .jw)lS w/-.fp be - Ii ... (I" fa IA.~(L, B) -l4.~ (liD) -i-

( a ~m t4f~ UjMrv(.ACG.1fJ.;..J -10 S.o. c. fw IJ..c r/a.,,~) . As k-,.j I. S \ I.I.I~B \ U ~~ " ur 
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. Answer all of"the following three questions. 

, f' 

1. Suppose a firm has a fixed at;nount of money, T, which the firm wants 
to spend to give two of its employees extra training.' Let tl be the 
amount of money it spends to give training to employee number 1 and 
let t2 be the amount of money it spends to give training to emplQyee 
number 2. 

If both employees continue working for this firm, suppose the benefit 
which the firm wiU ,receive from their training is f(tl) + f(t2). ' The 
firm is completely sure that employee 1 will continue working for the 
firm, ',but the firm thinks there is a probability of p that employee 2 
will quit his job after he gets the training. If that happens then the 
benefit which the firm will receive from training the two worker~ is, 
only f(tl)' I 

(a) [2 points] Guess what the sign of dt2/dp is and explain your guess. 

, (b) [6 points] Mathematically determine the sign of dt2/ dp" assum
ing that the firm maximizes the expected benefit of training the 
workers. Concerning second-order conditions: make whatever as- ' 
sumptions you thiDk are appropriate, then explain. 

o. 
I 

"', 

OJ I 
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If) i>.) It r t / ~ ~ < J><L-Iet rh..« 14 ty,,:, Ill",,!+-:! i, 
4M1tA)fr ~ 

.... &a.. ......... j ", ... Jee,..::( ""u k tv<1-/.d. S. -f/.. In., ~11 be laos ~ 
I' 

., t k.d; f,. .J,,,,, +J..i IV", key: t 1 ~. S. d 1:.1 J P < O. (11.;. Au_.....fW ; [ > 0 . ') 

b) W;.\k p~4hlt:~ f'" ~/oyt'e 2. Z",,'h 4.w1, ~ IY~ ~ ~I.i is f (t,) 
". '. .::. .. , , , . 

. . 
{( t,) t f(f~). 

. ~o ./l. .t; ..... ; ..... f<"f.tI '-.kl;$ r ftl:,) j- [I-p)I f.(t,) t- fl t .]?· 
:: r f (f I) + ( 1- p) f (6,) + (/- p) f I/; L. ) 

= f .. ~!~I) I- +-It;~) :-l/~.~'). + (f1-pJ.f/~"1.) 

~ . -F (t:,) -I- (J~ p) f ( ta. ). 
, 1l... !, ... ,",4, is +. "'4 ...... ~e +f..... s. tj"tt .f", . t,' .. t4 ' T. 

,-~--r--;O-:G-:-: 

0':= :f = T - t I . - t 2. 

'----c-----C"s. o. C,: FI>"r»-L 17:t : 

.0': ft-. := j'{e,) -) .. 

o ~ *1.' (I -p)f • l t-. ) -). . 
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'0 - J -I 

V 2.of:: -; I :1", 'f" (t.) 0 !SiJh '.' 

- I ," 0 ( I ~ r) f· (t2,) m .: 1 ~ U'C, S II:' . 

/1< /f .... ~ kb;L :, ~ of T/"./" } V'.t I "(~ ... d;J.j ttl..g-lk tfn.J ....... ) 
, , . ~ ... 

, (-I)' (-1)( -I) (I-pH''' (t ... ) + (-I) i £-1) [- (-I) f '[t,)] , 
, , , 

= - ('-pH"{I: .. )_ :f"(tl) > 0 => (I-p)J"(t.) -+-f.'{I:,) <0, 

A J. ~-r.; 41 c"..d,/''e... ~ IL. I. J" (t ) < 0 ("'''''7u~L..y~' Iz, _ 

-h-4<"'"J) . '", 

N~f, ~l.d i4 -/old tl/4.e,.t,-r..e of.fie F.O.c, ~. ~J~ 114.-""i.eo : J." .. t, I' t.t, II ' 

'e,,{)J~.r ", :·r .. ,,:" , 
" S'),CI!. T is CCnt.J~+ 'h.1i..~ fHlJ~, dT'f: 0, 

0;. 0 d J.. - 1 dt, -1 dt-2. ,-I- 0 d F +=t(\c\l 8xCi rn I .. 

11~ (p 

o F -i d l T .f"(t.)dt, .f- 0 dtl- -I- 0 d F 4" 5Wir L cGvt-l-.... 

0 ::. -1 cI A + Ddt, + (/~p)f"(t2.) dt~ - f'{t L ) dr -:.) 

-/ -I ell 0 0 
-:) , o ::: -I f"{t,) 0 clf: , - 0 dp ;v 

(1- r) t' fi2.,) -I 0 d.t~ f ' (t 4 ") 
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h'Aq I fX'aVlt'\ 
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A vt51A)tG"":1 L~ . ~. 

-I 

'0 

d ;to 

dc, 

'D 
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f'{t1.) dp 
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3 

=> u.s:/'kjc,,~:s 
Rv~ 

_, f II ltl-) 0 j -.?;: f. '(t.t..) (-I) ~P~"kj .~~ tL,'yJ 
.. ... CoILJ,",~ 

- 1 

I -~ -I, 
I 

D 

-I 

.f" lt2. ) 

o 

J'(-I:.1..) 

] 
';:>- 0 ~~ S. D. C. ; 

= (-I) [ ('-pH· It~.) ~ f" Ito,)] 

&,....··f· :/., . 

(1- p) f 'Ii tz.) r (" (t,) J < 0 ~h~ H..t. w~key ~~'"k.S ~/f>1 t:{ 

," I 
----- ~~~ ----u-~~-.fur-~-c.-sS"-v~-h·~Ii\;· .. 

.. ~ 



4. [15 po:j~ts] Suppose there are 8000 used cars in an economy. Their 
true values are uniformly distributed from $2000 to $6000 (which 
means there are 2 cars which are worth $2000, 2 cars which ·are worth 

hN\ \ ExaVV' 
,4~~ 

C?v-e;s+i'oV'l ~ 

® 

o· 
f 

$2001, 2 cars which are worth $2002, etc.). Car .sellers know the true 
value of each car, but car buyers do not .. 

Suppose car buyers are willing to pay 1.19 for a car of value 9. Suppose 
car sellers are willing to sell a car of value 9 for any price 0 equal to· or . 

. greater than e. 
Graphing price p on the vertical axis and the quantity of cars sold, Q, 
on the horizontal axis, draw tile demand and supply curves and find 

i-------------'the-equilihrium'.B and Q. (Note these graphs are different from those 

I, , 
• I 

" 

" 

drawn in class, where th~ horizontal axis was 9~----------------_ 
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3 .. A consumer's utility function is given by u( w) = Vw where w is wealth. 
The consumer is an expected utility maximizer, and his initial wealth 
is $16. Denote by v the amount of money the consumer would be 
willing to pay in order to obtain the following lottery ticket. 

"With probability 1/4, you are the Row player in the fol
.. lowing game, ·and with probability. 3/4, you are the Column 

player in the same game; The game is as follows, with payoffs 
in dollars. 

Column 
m r 

t 2,3 0,3 0,0 " 
Row m 3,0 2,2 0,3. 

b 0,0 2,0 1,2 

(Do not consider mixed strategies.) 

(a) Find the equatioIi which v must satisfy. (You do not have to 
calcul~te the numerical value of v. In fact, it is impossible. to 

® 

calculate the numeric~ value of v exactly.) . 1 , 

(b) What. is the expected value of the lottery? 
'I 
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: If ~IJ flAyJ Lo~ ~ ~/CJ~~ t.raU pi') f'lM-. If ~/~~,,- pIty "#J ~ tAlI 

. f''7.Ll>/fA,... So l1" r} il f. .. N. C. 

~J2..\ , 

If t..'."".pI;s ~H 4... ~ ",./( ,I.., "")"k~ 1/ R", II~J ;"'-ItIkJ,,/u ... wtI 

. . J pl'1 ~I+.. So G,{u .... ~ pl'7,>t lal+ i5~' L AI. f'. 1rk-kj'f. . 

. 1/ Col. ...... plLys 1t--#.4~ R- ·wIJJ p/1 J«.-JJt. "" L,Jf-. .. 

. )1 /?.".,. f/~ . u.;JJle" ~/UJMt\ wdI u4- ,/~.~-'J ~ . 

If ~. fJl'1~ ~~I c.,/.. ... ,...,;l,t M p!7 ~JJle . 
Ii SIP ~/u ... h.. pJ~i~ ~dl.1.t. l'l Jt..+ a. ~ Eo &/n.,kJj .. 

," . I:.. 
•• ·1 

. If ~ /C;k.1t P I'7J ~ ~!f.w. wit( ,pl'j ~~,:. 1/ ~ ,14yJ lo~, ~/II"'II lvI'/,( 
, 

p/~ n-p . .)11:1 ih, f ). i.s A. IV~ e: ., I, 

.. .,&j 
VS,~ 8i~ /YvILo-L I tIt'/t.~J,2, (hit') 1"3 -i<L 1I/A...lv.e IV".!! t;S~{I1Jl?iI~ .~\. fUK .sJw.JeJ,C5., 

. . 

$0 .fLr. r~JF -k . .f4 R.ow YJI":JtW'-l .$ ~ 'i1vI. "f- f~Jf J Ii<. Co/eJ"'''- jP/~~ P "rl. 

· it ~ ~YH>-v kill ~f L"" ~ ~-rL:t., ~ ~-tL ;:1 ~/~ a,.t14"lJkl:~ 1"$ (7{";r1 

• r{ 4le l..n..JuU-Ay ~ LlJ~ ~ ~M, lr ~K 1'"\ ~ Ito .. v + ( ~ to.li. Ef) ~ I> $ c:2) 

u..; l."lvk/;~ is . k ell. -,.. t (~. ~1. ~ ~. ~.2)) 

. .:: U ( to ($)(,'-11"'"+$1) ~ ~ D (I' - v 4- 4;1)) 

~ {IA. ($/'-1r +4/) ~ f ~(~~_v.,.:J;2) {ktUol~DP~detivk1J~ 
~fb'l£.Si.s ~ 
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