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() BRI — B & (R ELRME) . MTF ER—JR, MRERE—& ¢ BEIRAM,

EE%&%E&@H&%@Mﬁi,W% -0,

9=q*

(2) BRHI BRI (BTRIE) . (R~ SHE TR T, IR BHIERA
BB, ELAWE B HEATE, BT 7

IR AR R O 0 R A LB KA SR 2R
2. FABHRAMAR
RES (%), %5000, %) BUBRCKRE(RER/ME) BLERMR, X TER « OBU/NEL
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s.t.g(x, a) =0
Ko, x gndEmiE, 2o m4EmE,
FE A BREFIHIAS B B R ¥ 50
V(a) =max|f(x, o) | g(x, a) =0} =fx(a), o]
L(x, a; A) =f(x, a) -Ag(x, a)
B EHAILIRIN R
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y=f(xl, Xyye o s xn)
Hodor HAS R RABRHIN, (HR] LUK AR A — i

g(x,, %,..., x,) =0
Hor R g RARFTA « HRERIER
M XERIAE B H R

§=f(xl’ x2"" ’ xn)+)\g(xl9 x’27‘" ’ xn)
A—Br &4
a%f—:f, +Ag, =0

o
55;=f2 +Ag, =0

g§=f;+Agn=0

axﬂ
gfzg(xl’ x27 T xn) =0

FRABRRESML x, %, o, x, FIA BE, AR EPER: B, « IRAAERE
s =, P XS ARER « 153 £(5 )RR
5. 9RAMTHRAANMF GO 42T
RIER A LT eR B B K AH
y=f(%, %3, .., %,5 @)
HAS B R ML SR A
g(%y, %5,..., x,; a) =0
S H g B o RAKEME . KRB G —FP 5 BRI PA% B H %k
E=f(xy, 25,..., 2,5 a) +Ag(x,, %,..., x5 a)
RFEAAL 2, -, 2 B FME, ETURERR:

dy’ g - .
da _6'a(x' LR ] xn’ a)

M NS48 o MR SFAERTTER « MR E) By 09 B R B B0 v B 3his
B H R AR 28, FPR R E R BERARAG B, Rk, R B RARFEITBARKME
B TRl R B A 2 SR A B [ R P 6, 4% R B b — A VR o
6. FRBHK
T —AZITRE (%1, 2,5 %), WERIFEEIER, WHE:
Sy, 1y, .., ) =tF (%, %,,..., x,)
WIFRH R & IR REL
(1) FF UK R B 4K
— b WFFIR AT SR R B & RO & - 1 ST, Blan, MWHRREEREA LT
x KT, A
o (i, ==+, tx,) -t:tk(y(xl’ e, %)
o, Ox,




Filex,, o, ) =t (%, e, %)
AL R R k-1 IRFFIRIE Lo
(2) Bxhi 78
FXK B — P EEWFREMNEF ¢ RIRFEHBM . X FFR KRB B0 53 B0 %F ¢
R F15
Kt (yeee,) = f (e ooty ) 4o + 5 f, (o tx)
Le=1, K Kf, (2, x,) =x,f, (%, 5,) + o +xf, (%%, )

LR ST R BRI E B, EUH] X TR, HBE SHE MR A
BERKIKF,

(3) fLfel e %K

FF U PR ZE AT B R PR R 1T 2 B e B Z AP E . DL R BERS 1 IR B A
BB RBUEXT I RF R R . BN T oR%L, R —4H QAR XN R T 7 — 4, A4
it BVEBLH FATE R BEIA TR E . (HE D THREBRSERETEMER, FF KK
RO R 24 U RE R

2.2 REIEER

1. & U(x, y) =4x* +3y%,

(1) HE RS oU/dx, dU/dy

(2) K ERIRSMIE x =1, y =2 LHE,

(3)5H UERS.

(4)iHE AU =0 8t dy/dx FHE—XBHRELH URFAER, x EyHBERXER
ftar

(5)MiE: ZHx=1, y=28t, U=16,

(6)LRFHU=16 1, BIRBEx=1, y=21, x 0y WELREZD?

(TVE—#H, HU=16 i, ZRYHFEBERRHAHEKN? ZFBLEHAERT D7

Suppose U(x, y) =4x" +3y°.

a. Calculate 0U/3x, aU/dy.

b. Evaluate these partial derivatives at x =1, y =2.

c. Write the total differential for U.

d. Calculate dy/dx for dU =0
ing U constant?

e. Show U =16 whenx =1, y =2,

f. In what ratio must x and y change to hold U constant at 16 for movements away from x =1,
y =27

g More generally, what is the shape of the U =16 contour line for this function? What is the

that is, what is the implied trade — off between x and y hold-

slope of that line?
B (DXTRBU(x, y) =42" +3y", HETF x My WRFE TR :

o _g, U

=8x, =6
ox ay Y



()% x=1, y=286f, (1) hHREMEDTH N
aU aU
% ’

=12

y=2

x=1 - dy
UM H:

dU = Yy + 24y —8xdx +6ydy
ox dy

(4)X4dU=08F, BH(3)FH: 8xdx +6ydy =0,
\ = Q_X_ —8x_ —4x

T ] LASRAS - a6y 3y

(5)¥x=1, y=2 R A UtRER, TH: U=4x1+3x4=16,

(6)H(4)TI15, fEa=1, y=24b, HRFU=16 A%, WdU=08f, A

dy -4 x1 _ B
dx =~ 3x2 2/3
(7)Y U=16 i}, LR N 44" +3y° =16, FHMZERERE - OFE B S BMEE .

TR, R (e, ) AR : = -3

2. BEAAMBKBIRF=R(q), WRKBEHA: R=70¢-¢";

ERABIRTER(q): C=4"+30g +100,

(ATEMNE(R-C)RXE, AANTRAKFRZESD? FEZRSD?

(2)5&iE: =(1)hy=BAKET, FEARKUN-HEGREFERZH,

(3) R RKGHBHR DR ES THRRAE" WAMNL? FEmARE,

Suppose a firm’ s total revenues depend on the amount produced (g) according to the function

R =70q - ¢*
Total costs also depend on q:
C =¢* +30q +100

a. What level of output should the firm produce in order to maximize profits (R — C)? What
will profits be?

b. Show that the second — order conditions for a maximum are satisfied at the output level found
in part (a).

c. Does the solution calculated here obey the “marginal revenue equals to marginal cost” rule?
Explain.

. (1) AFMFER .

m=R-C= -2¢" +40q - 100
HWH R A — B 564524 -

dm _
dg - -4 +40 =0

MITAT LA AR R B KALRI P28 R . ¢* =10;
N BB KA FE R . 7 = =2 x 10> +40 x 10 - 100 = 100,

(2)fE q" =10 &b, FIMRKRMMM ]SRN = -4 <0, HNWHAERKIMLH K%

TH R
6

2
am
dq2



dR

(3)fEq" =10 4, AbRMGREH: MR={) =70 -2¢" =70 -2 x10 =50
BB IRA R - MC:3—2:2q+30=2x10 +30 =50;

HiiAH MR =MC =50, B“Priasss Tiabrma" R L o

3. BigS (x, y) =xy, MRxSyHMEL, REARTIHERXE, IARNETE
R B B FeRE I 75 S R Rt i) &,

Suppose that f (x, y) =xy. Find the maximum value for f if x and y are constrained to sum to
1. Solve this problem in two ways: by substitution and by using the Langrangian multiplier method.

i (DARAMNITE

Hx+y=101: y=1-x, HHAASTE: fzry=x-2,

MTTA : a'd£=1 -2x=0, AJLA#FS: ©=0.5, y=0.5, f=0.25,

(2) bk B H gk

HODAHES"= -2 <0, HmEERE - NMZARN R[N, FitdE—A 38
AL,

WHAEBIHERECH: L=xy+A(1 -x-y)

— B &R

MTTaf LU#ERE: x =y =0.5, A : f=2y=0.25,
4. TS 3 FEHHBEER
min  x+y
5.t xy=0.25
FARAE ] H RBUE R LR R/ MEBIRE, S I H A% B B e BUE R FRIR/ME BI-
MRS I TP REBOBHITILR. BEAHBEATHRZEHXR,
The dual problem to the one described in Problem 2. 3 is
Minimize x +y
Subject to xy =0. 25
Solve this problem using the Lagrangian technique. Then compare the value you get for the La-
grangian multiplier to the value you got in Problem 2. 3. Explain the relationship between the two so-
lutions.
B (1) B/ IME RS D B H REON -
L=x+y+A(0.25 -xy)

L

— W R g—x=1_;\y=o
oL . .
ay_l Ax =0



0L .25 —xy =0
o

M : x=y, sy=x>=0.25, el If#E: x=y=0.5,

(2) WA SE 3 AT AT I, PR IR O TR o, y MER —FR8Y., BIBL, 2653
R e 52 2 TR 5 KA ) L2 A R o 32 249 TR P /M TR R A — A WA 1)

5. M—EMAHEE LMA/NKNEEREWMH I E () AR

f(t) = -0.5g8 +40¢

Hep, s RHENARENEL.

(1) /hkAt FRELHEE ¢ MABUR TS g7

(2) FIAMRE(L) B PRHERKHR:. HESH s EL, MNPBXBENTEL,

B)FASKREEERLH(2) AhHESR,

(4)7EMEBR £, g=32, EREXNMEGERENMXLSEER, MR/ A EHMEEM
EZRAH0.1, MELABMORFMHANKHBEXABTEZANERESD?

The height of a ball that is thrown straight up with a certain force is a function of the time ()
from which it is released given by f (t) = —0.5gt> + 40t ( where g is a constant determined
by gravity).

a. How does the value of t at which the height of the ball is at a maximum, depend on the
parameter g7

b. Use your answer to part a to describe how maximum height changes as the parameter g
changes.

c. Use the envelope theorem to answer part b directly.

d. On the Earth g =32, but this value varies somewhat around the globe. If two locations had
gravitational constants that differed by 0. 1, what would be the difference in the maximum height of a

ball tossed in the two places?
BB (1) XIEERE (1) = -0.5g° +401 X TR SHAT15

af _ _
qr = gt +40=0

NI LA MR BB : ¢ =, AT AV ERAE TR AL RO ¢ 15 5%
¢ R HBIER.
()¢ =N G BEOT 1S
f(t*) = —0.5g(40/g)* +40(40/g) =800/g
PSR 9%= -800/g" <0
W, % g HRIK, BORREEEMA/D.
(3 M EmAR: 2 = - () BT g, W BT g

A A - @.Z: -0.5(¢" )2: _0.5(@)2 _ —800<0O
ag g

2

(4)Y g =32 6f, BKEEN: f=800/32=25;



Y g=32. 10, ZRKXEEN: f =800/32.1=~24.92;

R RKFEENZER N : Af=f -f=24.92-25= -0.08,

6. FME—DNHBREN—IMRBENAER, BAEE—REI x> XR, KA EZRH
KRB, BEESIMRALBE—MEIKA RRHUIEAK, AEHERER KoM AMA
—AEENTES, (WEA2-1FR, ZEBEBSHENERA  NIERE, RAERE)

(1) 383 : ZFER PR MAIFERAD:

V=t(x-2t) (3x -2t) =3x" —8¢'x +4¢

(2)¢ RIiZNMERE, FREMELE x TRV E&X?

B REFHE— x EHRMEHHEREKR?

(4)Big— M EMHZBIMRE, RAEMA 1000000 L HERAONEKRIE— ML, %Y
REGTURAARE 3" -4 =1000000 KRR ( BA TS X EHMBBIRELLE) . W0
ZRARHRALBDEAIRS (2)F0(3) B PRRRHETILR?

A simple way to model the construction of an oil tanker is to start with a large rectangular sheet
of steel that is x feet wide and 3x feet long. Now cut a smaller square that is ¢ feet on a side out of
each corner of the larger sheet and fold up and weld the sides of the steel sheet to make a traylike
structure with no top.

a. Show that the volume of oil that can be held by this tray is given by V=¢(x -2¢t) (3x -2t)
=3’ - 8% +41.

b. How should ¢ be chosen so as to maximize V for any given value of x?

c. Is there a value of x that maximizes the volume of oil that can be carried?

d. Suppose that a shipbuilder is constrained to use only 1,000,000 square feet of steel sheet to
construct an oil tanker. This constraint can be represented by the equation 3x* -4+ =1,000,000
(because the builder can return the cut out squares for credit). How does the solution to this con-
strained maximum problem compare to the solutions described in parts b and ¢?

. (HmAE?2 -1 fon, KEEEMAAZE-NHKN  WEFTBEEERMTEE
—ARIE, ERITERRIGx -2t), TN (x-2t), HHe, FMHETR.

V=t(x-2t) (3x -2t) =3ix" - 8t°x +4¢

(2)V %TF ¢ RGBS %—;/=3x2 C16xt +127 =0
16x + /256%° -144x° 16x +10. 6
t= 24 =

24

M) LS
Bl. ¢, =0.225x, t, =1. 11x

}1

_ R4
B ? = —16x +24¢

Hitt, HEY t =0.225x &, j‘ﬁ%:

-16x +24: <0, BPRAE 2 =0.225x A fefdisy

_— — — ZEx TR VEK,
Ix (3)24¢=0.225x B}, V=0.67x - 0.04%°
W2 -1 AR R +0.05x" =~0. 68+, Y x KA, VEEZ
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Bk, WARR, Hik, AEE -« S8 ITERMBEREK,
(4) ZA R -
max V=3t —8¢°x +4¢°
s. . 3x% — 44 = 1000000
BERAE B H RECH -
L =3t —8%x +4£* + A (1000000 - 3x* +4¢%)
—kr &R

oL
dat
OL _ 6% —82% —6A1 =0
0x
ol

2=~ 1000000 - 3x° +41* =0
oA

AT BT AR RS B H RBoR B BRI o7 L 270 BAR, BEZARM R AR
KA AT (2) F(3) AR AR R BT
7. ZRMTRARMAFMAEE:

max y=x, +5lnx,

=3x" - 16tx + 8t +8At =0

s.t. k-x,-x,=0

Hepk B— MR E FEMSEEENER

(1)B81E: R k=10, NLEBATAEAREFE - EFXARMEERIRE
(2)3iE: Hk=4/, WEAMHIBEKRX, = -1,

(3) MR EBMAIRE x FAES, W k=4, RAB2TA4?

(4) & k=20 B, WEBHBRMTA? BIHHBES (1) APRILE, RTLGHT

AEEIR?
(FE: KEETRAEN IRERE", IFHEMRERTHEEERPHREERD
BRI A EESITF,)
Consider the constrained maximization problem:
maximize y =x, +5ln x,
Subject to £k -x, -x, =0

where k is a constant that can be assigned any specific value.

a. Show that if k£ =10, this problem can be solved as one involving only equality constraints.
b. Show that solving this problem for & =4 requires that x, = - 1.

c. If the x’ s in this problem must be nonnegative, what is the optimal solution when k =47
d. What is the solution for this problem when k =207 What do you conclude by comparing this

solution to the solution for part a?
(Note: This problem involves what is called a“quasi - linear function. ” Such functions provide
important examples of some types of behavior in consumer theory—as we shall see. )
B (1) BRI H RECh
L=x, +5lnx, + A(k-x, —x,)
— B &R
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