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WiH: Homework 6

Maude’s preferences for delphiniums and hollyhocks can be represented by the utility function w(d,h) = d + h,
where d is the number of delphiniums and A is the number of hollyhocks she buys. Maude has $12 to spend.
Initially, delphiniums cost $2 each and hollyhocks cost $3 each, but then the price of delphiniums rose to $4.
Calculate the compensating variation(CV) and equivalent variation(EV) for this price change.

Mande % &% (delphiniums) 525 (hollyhocks) {5 67T LA FI AR BRAK u(d, h) = d + h kFR, H d 7€
MR, h 2RI AR . TSR 12 J0. RW), WIRELERR 2 Jo, ZEEAR 3 U0, (EJERREE I MK
BKENT 4 g0, W ERX MR MR AL (CV) MM E1E (EV).

fiR
(1) #IG IR LR
Maude R BRECH w(d, h) = d+ h, WHEH 12 TC. FILRIHE N KRR py = 2 J0/BR, H528 pr = 3 JT/#R.
BT pa < pr, Maude £EFFEATBIEE CHOE AR KA « TR0 N
2d=12 =— d=6
WIHRRH R -
u=6+0=6
(2) Uris At i+
KA AETK R p)y = 4 JU/BR, WS p) > pi, Maude S FEATRIASLERZE. TR ZHCN:
3h=12 — h=4
G
u=0+4=14
(3) #MEEEAL (CV): TEFMHE T, FHEAME Maude /DA BEL IR E B W AR v = 6.
AT, BRI v =6 B/ R
rgihn 4d 4+ 3h subjectto d+h =6

T py > pn, WS R b =06, d=0, Fhiih:
3x6=18 JC
HMEAEAL A
CV=18-12=6 G

(4) Sttt (EV): fERRITE T, FEEE Maude Z/ A RELEIAERI IR IS IR EDHIEUN v = 4.
FERIIR IS S, KB v =4 MR/ N

r&lihn 2d + 3h subject to d+h =4
BT pa <pn, wCEFEHN d=4, h=0. F/PLHR:
2x4=87JC

FIL:
EV =12-8=47C



WiH: Homework 7

The number of bottles of artisanal maple syrup demanded per year is D(p) = 180 — p%. The number of bottles
supplied is S(p) = 3p. Find the equilibrium price and quantity. What is the elasticity of demand in this
equilibrium?

Suppose that the government introduces a new subsidy such that in addition to the price paid by consumers, the
government pays suppliers $z per bottle sold. Find the new supply function for maple syrup, and calculate the
equilibrium price of syrup as a function of the subsidy, z. If the amount of the subsidy is $1.80 per bottle, what
is the price paid by consumers and the price received by the suppliers (rounded to the nearest cent)? Please show
your work and explain your answers.

BEAFXF THBER K& D(p) = 180—p?, fLER S(p) = 3p.

(1) R BB AR A B, I TR SR i s 3

(2) BXBOMGIA T —IURM, B T 9 & SR as S, BORERRUBIOD SO BEI T Sa. 355K BT BER R 4L,
FEHSARBE R BN RS (RIET AN = AYBRE0) . WERAMWE SN R $1.80, T4 285 SO B AL R i )
AR a2 (GREF] $0.01)7 THULHIHL

fire %

(1) fRe&#Ch D(p) = 180 — p?, HAERECH S(p) = 3p. BRI NTRET M4

B

D(p) = S(p) = 180 —p* =3p

U7 R HUEAR -

332 +4-180  -3+£V729 -3+27
o 2 - 2 o 2

= —15(¢) or 12

Btk hy p = 12, Bfigicnh

D(12) = 180 — 12% = 180 — 144 = 36

R A
dD p
Eg = — « —
¢ dp D
TEYIM 5 p = 12 Fl D = 36 B . 1
i=-2-12.- — =-24. - = -8
36 3

R .

(2

) AU, BER R RS MEE] S, PIOET AR ek BN |

S(p) =3(p+ )

B AN

180 —p* =3(p + )

i TR BUEAR -

3 +VT29-1220  —-3+/729 - 12z
o 2 o 2

AN 2 = 1.80 i :

-3+ V72912180  —3+729-21.6 —3+/707.4

2 - 2 - 2
THRESE AR
V707.4 ~ 26.60
A 3+26.60 23.60
P 5 — = 2 =11.80

T AN H $11.80, HERIBTUCEI NS -

p+x=11.80+1.80 = 13.60




WH 14.3

Quasimodo 4 Z¢ H-FEMIHALRT o bt B ZE40E « AHART W _EATERYER v 800 B w(z, y) = 1002 —2%/2+y.,
(a) Quasimodo 1%L BREICE W —Fh 22U 7

(b) bt HZE Y S 75 K h 22 AT A7

(c) ISR ZERNARAE $50, T fHn 2 11 B 22 /b B3y ) - 2E7

(d) IR HZERNAEE $80, NIt 2x 1 B £ /b By ) H- 27

(e) fRiAbAE H A $4000 W PASE. WIREZERMAEE $50, Db H 2 HZERIHA R i B 2 2 7

(f) SR EZERY UG SE $80, TNty 2 R ZE RN HLAth 75 i 1) MR J 22 07

(2) MMMHEM $50 HENF] $80 B, BB T £ /07

(h) ZHr M $50 % $80 B, WRFFRIRAELEZ L DT

e
(a) R TP s, PN HIERRUT R
v(z) = 100z — %2

SEAR R, AR SRR v R, RAIES:
u(z,y) =v(z) +y
(b) SR M R RIE A AE A RO AT B IR AT . SRRSO R AL

22
u(z,y) = 100z — 5 +y

EPEAR pr+y=m T, Ho p BEIERNK, m BIA. B y=m—px RARHEE:

22
u(z) :100x—?+m—px

X o RIS BHONE ;
10—z —p=0 = 2=100—p
dx
AR
p(z) =100 — x
(c) F¥ s TRk 2k :
2 =100 — p = 100 — 50 = 50
TH PR ELZER BN 50,
(d) MR¥E TR 4 -
2 =100 — p =100 — 80 = 20
TH PR HZER BN 20 B
(e) ﬂ:ll P = 50 ETJ‘, ﬂ%%ﬁ% T = 507 /J’@ﬁDDEIZHj
y = 4000 — 50 x 50 = 4000 — 2500 = 1500
RN

2
u = 100 x 50 — % -+ 1500 = 5000 — 1250 + 1500 = 5250

y = 4000 — 80 x 20 = 4000 — 1600 = 2400

BN

2 2
u = 100 x 20 — % + 2400 = 2000 — 200 + 2400 = 4200

(g) B E N
Au = 4200 — 5250 = —1050

BOHwL T 1050,



(h)
PR p = 50 BRI A RIA -

MO H IR v = 50, JHIEEFRN:
50
CSinitial - / (100 - t) dt - 50 . 50
0
HEA
50 12 50 502
/ (100 — t) dt = {100t - 2] = 10050 — -5 = 5000 — 1250 = 3750

0 0

HRFGFRIAR
C'Sinitial = 3750 — 2500 = 1250

Wbk p = 80 AT P& R RIAY :
THPHZER R © = 20, JHIEERARN:

20

CSpew = | (100 — ¢) dt — 80 - 20
0
TR
20 2720 202
/ (100 — ¢) dt = {100t - 2} = 10020 — =~ = 2000 — 200 = 1800
0 0
TH B B 4

CShew = 1800 — 1600 = 200

e B AR A e :

ACS = CSpew — CSiniial = 200 — 1250 = —1050
HAPFE ORI T 1050,



SH 14.7

Lolita Jg—3k4, HIZPFady, TRHRIT 5. M fir i U0 R u(z,y) = v — 2%/2 +y FoR, Hop o 24
BHOTH S5, y 2 TR R . Wrd R, SRR LR T o Rk B ERRUT . HlA 2
Sm, W] DAHE IR H C A IS EAEAE R T 5 b TRERAEIE Y ST, WRIEN p Fn, Ho<p <1,
(a) G} Lolita X Taphiy R Kek . ($&7R: Lolita FsUH U2 AR . 24 y ZIHIFH = s p
i, LM f(2) +y B R R BTl R p = f'(2) #55])

(b) ARA R HE 2 p, Lolita YA m, MREFZ /DT HI($RR: WA ERA RAEAEI R EgtRAE T k)
(c) FrX LLAELARALAIRON B R, SR AR — B AR AT BB I8 I U 7K

(d) fRi% Lolita & RIJULAZ $3, FEHMIEIZ $0.50, o BElbAhiy 2o anf et miag ks 81, Miihss
TEBIEAhIE SR

(e) JyalEfe -kt EBkE] $1, Lolita JEiE S 2 /DRT XY A R AMEZE (LI 2 S5 U A2 107

(f) B RS ERE] 1 S1. Ml 5 AR PRI — L, THE4 Lolita Z2/DER? i (HRAMEAALiE
AT MM AR RN

(g) FEMIHEE $0.5, HLAZ 83 I}, Lolita (il St E Rl 2 207

@

i
(a)Lolita PRI sREICH :
u(z,y) = —2%/2+y

Horp o 2R SR, v 2T RNETRE. BT RO RGN, SRR BT A e ki ok 34521 -

p=—=1—=x
dx
CI AT T ot
plz)=1—x
(b)Lolita [ TALIH Ky -
pr+y=m

TR BRI R SR PR S AT AT TR AT 5. M4 I R
r=1-—p
AT LR -
p(l—p)+y=m = y=m—p(l—p)
L, TR SEER:

y=m-—p+p’
() Ffz=1—pHly=m—p+p* FARHRE:
1_ 2 1 2
u=(1—p)—%+(m—p+p2)=m+5—p+%

(d) 24 m=3, p=0.5H:
r=1-0.5=0.5

y=3-054+(0.5%=3—-0.54+0.25=2.75

Mm=3,p=1H:
r=1—-1=0

y=3-1+1"=3-1+1=3



(e) 4 TR _EiKE] 1 58T, Lolita BEESIATAEBURAMEA L (CV). HIRBUHA:

2
Uinitial = 3 + % - 05+ @ =3+05-0.540.125 = 3.125
B o
uneW=3+§—l+E=3+0.5—1—|—0.5=3
KMEAE AR A A T PRSI RN B RS A it -
1 2
m' = Uinitial — 5 TP~ %

RN p=1Fl tinitia = 3.125:
m =3125-0.5+1—-0.5=3.125
*MEARAE R -
CV=m—-—m=23.125—-3=0.125
Lolita JE& A 0.125 70, X@rhMEsi.
(f) Rl 5 AN A T ARG —FE LT, FRETRSEM A (BV). WIGEEUH A 3.125, Hisk Ml 3. M A0 2 i itrEy)
TR N IR EHTRUH T =R I D & -

{Jt/\ b= 0.5 *n Unew = 3:
m’'=3-05+05-0.125=3 - 0.125 = 2.875

AN
EV =m—m"=3—2.875=0.125

S P4y 0.125 S50, XRHM A, AMEAALHISE AR LTSS
(g) HTEEER A (CS) BFRMLAT . SEERARL A LR IR X T RFEREE p(r) = 1 -2, 24 p=0.5I:

z=1-05=0.5

WA -
cs_/o (1= ) dt—0.5-0.5
HHER S . .
/0 (1—t)dt=[t—t2:|0 20.5—0-722520.5—0.125:0.375
THRE T RN

CS =0.375—-0.25=0.125



BiH 15.5

S TR BB q(p) = (p+1)72,

(a) &R p BFRERMAS SR 2 /07

(b) Yri& 5T Z DB B RE R ONAS SRS —17

(c) B A& WA 2] B AR F3R 2 (R TIME RS o 12 A SR B A A S AR A, e —
%M

(d) BT 1) 75 K R EOE R A — ) q(p) = (p+a) 7% Ha > 0,0 > 1. THEMEN p BFFREMHEH
Y. IMEET 2/ DB RIS SN —17

Tz
(a) Brish p BRI R B
TR Ay

(RNIDL I EL VAWK

._da p
dp q
HETTE S p
d—; =-2(p+1)73
AR A . )
82*2(p+1)_3( +1),2:7 ﬁ
UKL RewoR
__ %
- op+1
(b) Brhs 5T 2 bt B o RO ke sk —17
SpESE T —1:
W 2 _
p+1 p+1

f TR
2p=p+1 = p=1

LHAEN LI, FROAESE —1.

(c) BRSO die KA B e

RIS BRECH -
Rip)=p-qlp)=p-(p+1)7?
RIS FHNE:
Rp)=@+D) > +p- (-2p+1) =@+ p+1)—2p|=(p+1)*1—-p)
< R(p)=0:
1—-p=0 = p=1

S A

R'(p)=-3(p+1)*1—p)+(p+1)*(-1)
TE p=14b: .

R%U::—am—%m+wm—%—uzz—§<o

Ft, p=1RIEATKAHI B



(d) S — Ay R e O S 5 Bir

TR
q(p) = (p+a)"
Mg A0y
_dg p
= 4.
dp ¢
LS )
q b1
ap —b(p+a)
RAFRPEAR: ) ,
_ —b g
€= —blp+a (p+a)® p+a
SR —1: ,
—b- P__ -1 = p_ 1
pt+a p+a
R THE:
bp=p+a = plb—1)=a = p= bil

BN 35 B, RO -1,




BiH 15.10

SR BRI 45400 100000 A, AP H9 SIEAERLBE Y3 S BR S A i = A7 2 b TR A B RO BIOMB A, BRAETT I
R BACH q(p) = 300000 — 10000p.

(a) TNFAAHZENIF AR 1000 AFREERL, TR TR PR IR B AT b, B A 5 5 A
S SRR T TR B T S A %7

(b) HISALSEAT 50000 AHTEERLIE? AT 60000 A~Hi BERLIE? (5 Wk T 5 SRR RAAL AL )

(o) — LB R AR SEER IS , HTIRAER. AW, (KRB 2 )
EAEREBZ BN AT e AR 35 A BRI T B, M RA% e % K 337 ?

i

R(p) = p - q(p) = —10000p* + 300000p = —10000(p — 15)% + 2250000

PR, q(p) < 100000 M p > 20:
R(P)max = R(20) = 2000000

PG, qlp) < 101000 M p > 19.9:
R(p)max = R(19.9) = 2009900

TN 37 LU SR 1 SRR B R m i S
AR(p) = 9900
(b)
%5 50000, ¢(p) < 150000 M p > 15:
R(P)max = R(15) = 2250000
P75 60000, q(p) < 160000 MIfif p > 14:

R(p)max = R(15) = 2250000

P R A 2
AR(p) = 250000

(c)

H
R(p) = —10000(p — 15)% + 2250000

M, M p=15, q(p) = 150000 Hf S A KA
WAL S 150000 HELE R ERSS , KA I



JWiH 16.6

Schrecklich 1&g A EGE &2 100 0F, LaMerde {5 & By A SO Z 150 M. G Z00 Schrecklich R
T K2 Ds(P) = 200 — 4Ps — 2P, %f LaMerde fEfi R Kk $g Ds(P) = 200 — 3P, — Ps, H Ps Fl
Pp, 352 Schrecklich 1 LaMerde YEMEI3E ICHAE

(a) B FRBBRERAL. WERESTS, A F R RIS Tk .

(b) fXPIAHHE, Schrecklich E il LaMerde E S M 4% 530 & 2 07

(c) FEFEY, il —4HZL, ZHELFRRNZMES Schrecklich /TR KET MR PL fl Ps INHEG.
H 7 — /L, ZELAFRZ TS LaMerde {EmA TR RETHA G PL fl Ps W4 A. AT E ARl
BTSSP ME— AR AL A .

(d) BHRIN Hamtramck FHEAGRISERIG R A T Kk, XG5 ABEB T 10 1§ Schrecklich fEfh. KAZIF,
Schrecklich £l LaMerde {3 Mm% -5l 22 /07

(e) TEMRPFHEIAT I, LB —4RH L, ZHLAFRIEMHTE Schrecklich 15 7K ET B B4 I G &
HEmEat. fEEY, B E RS Nsas .

i
(a) Stk AT 5 R

200 —4Ps — 2P, = 100
200 = 3P, — Ps =150

(b) ¥yt it oK fig
MEF— IR 200 — 4Ps — 2P, = 100 = 4Ps + 2P, =100 = 2Ps+ P;, =50 (1)
MEE—AJiRE: 200 — 3P, — Pg =150 = Ps+3P, =50 (2)
oL R (1) A00(2), MR e b -
Ps =20, P, =10

(c)(e) KIER S

Py
95
50

25 55 50 Ps

(d) Be2r ok e iy X i i A

Schrecklich {E HHEZA IR E] 90 R, Br3gMisc R 200 — 4Ps — 2P, = 90 = 2Ps + P, =55 (3)
LaMerde /ERIQEIHEA& I Ps +3P, =50 (2)
R T TR (3) A (2), BRHIHHRS A

Ps =23, Pr,=9



WiH 16.11

Kanuta [ E451GE — M/ Nutting Atoll, %50 FZAEY 1. R s 2 P, W Kanuta
TR REERFZE D(P) = 1200 — 100P MR+ T 8 SiE P %8 R & AL Al &k
S(P) = 100P.

(a) MEF B MG R 27 MRS R R 2 7

(b) —K, Kanuta [EFpkeEtf HERAR, AENESHET. BEFEER, 00 REES 1 AT [E
DT ETE 1 BRI RAB AR AR . X, WREANERECHE 5 BRI, Mg s< 10 By e
FIHREH A 5 A TEE. R EZNNEE P, IBAKEAE RAFAFHIN— A iRk B O 22
Vi €20

(c) AR AT IR Z Py, FEMERMAT B BHRWIEFTRERZD7#R: H P kFR Py, I
R HARAT KRB )

(d) oA HE RAEN 9 — AL AR 7 B FtiE o — A7, HtEESHERMFREERHE R REN
Pifs. XHE, Mt EZNEE P B, B EAREEREHEF RO EaEE2 07

(e) fifth P, WIMEMH, AT HMr A BE, B RIEHR 1o E.

(f) Kanuta [E £ E RXT4TE EASN 1 BAITF A0, S e mm TN EE . B0 Fiso
FAH, B SR T FBIBOR . B, SRRSO A A —B . e 1 A TA s, h
TS TEE 1 AR XIS R R F e 27 X —BIR G E F 205, JE RN
LA A & PR B 2 AT T 3% R AT S AT s 2 2207

fir %
(a) ¥tk S5t fitan

BTN
D(P) = S(P) = 1200 — 100P = 100P

1=
GE

200P =1200 = P =6

BfimEh P =6, Yt aEh:
S(6) = 100 x 6 = 600

(b) MR RAERE, FiRMAEDR

E ARG, BRERNTE 1 A, FEIWK 2 BN, WS ERNME N Py, BRIAMAMEN Py FIL:
P, = 2P,

(c) MERAERE, FERMTHR

B R SEBR AHNEA Py = 2P, AT R4k

D(P;) = 1200 — 100 x 2P, = 1200 — 200P,

(d) B It B g s R Bl 1 i

E E kS R AN, FasEREN:

Diotal = 2 x D(Py) =2 x (1200 — 200P,) = 2400 — 400P,




(e) ¥t

(ER Ve bk
S(Ps) = 100F;
oty
2400 — 400P, = 100P,
e
500P, = 2400 = P, =4.8
CLES N L
5(4.8) =100 x 4.8 = 480
B RTH B

D(P;) = 1200 — 200 x 4.8 = 1200 — 960 = 240
(f) BBl it
JEEREE 1 ROt E, U TETE 1 BAL BRI E SN Pa, JEFESEERERIMAE A Py

Qtotal = S<PS) = 2D(Pd>

H.:
P, =2P,
AT KL
D(P;) = 1200 — 100 x 2P, = 1200 — 200P,
REkEN:
Qiotal = 2 x D(Py) = 2400 — 400P;
PLE BB
S(P,) = 100P,
SSFiiF QLSS
2400 — 400P, = 100P,
15
500P, = 2400 = P, =4.8
TH B H AT AR -
P,=2%x48=96
B RIS AR 550h -

D(P;) = 1200 — 200 x 4.8 = 1200 — 960 = 240

JE EERRAL & PRGN Py = 4.8, IHE AR AT S M Pa = 9.6.



