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%%, L2 K DAL FAROEHRZ TSI ENTELDT,

lim F(K,L,p)=min(K, L)

p—r00
THDHIEVHS,
fERE 8.4.
cl/B
(1) xo = ]
(2) FRAAREHRIL
ou ou o Lo
or 1(901,902) o 2(901,902) 5$1

b3, 4, (1) 2HALT,

1 /
_ i :_<Cl/ﬁx1_a/5)’zcl/5a —a/B-1 gc/ﬁ 1 _ar
21/P p By /ﬁl& By

&.&%o
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fiRE 8.5. iz A Ld1uUL, AQ+r)"=24ThHs, £>7T, nlog(l+r)=1log2 &
%%, PEo T,

Ths, BEFLOEMIZLY,
I T L
r50log(L+r)  ro01/(L+r)
THHD6, r BRTIVINIVE, log2 =0.69 & TR,

rn =log2=0.70

Eit 5,
BERMGESH  f(r) =log(l+r) LU, NEOWITICL-T,

d

£0) =0, £ f(O)ro = 1

THHD5, f(r)lFr=0 OEFTIFEHRZELHEE 1 OERTIEBING, Licd-
T, r /NS VRIS, r/log(l+r)=1THD,

0 log2 & rn=log2 TEMINS,

- log(1+ )
=& 8.6.

(1) rEZLOEMZ ViUl Lv, 2F0,

. x . 11
lim — = lim —— =
r—o00 eaT r—o00 q e9T

(2) BEZIVOEMEBARRNEZ Giud X, BifE D, n=1 OEAITIZEAL
T2, n=Fk ODRKILT 5 EARET S,

.okt (k)2 k41 b
lim = lim —— = lim —=
r—o00 e T— 00 aeax T—00 a ear

E% b, £oTC n=k+1 OHBICHIRLT S,
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9 MRE (2)

8 9.1.

(1) 2214322 =5, 1 = 0,20 = 0 Zi72T (21, 20) DT, 212253 ZRKICT B D
DI, (z1,22) = (0,5/2) THAHVL, (21,22) = (5/3,0) THEWL (2o Dl
X 212222 =0 TH3), L7d>oT, mAKILEERT 5 (2, 23) 1FHLICIEETH
%, hy,he ZRTERIGEVEREOEE T2 (EAIZRD ), BOTATREMEL D,

ou
(x7,25) + ho—

ou
u<x>{+h’17$§+h2):u('rikaxg)—i_h‘l O T

0z, (.ﬁi,x;)—FO(hl,hg)
LTEB. 2L, ||(h, he)l| BRERISHES I, o(hy, ha)/||(hy, ha|| € TICHE
D VWX, hy,hy ODFERIZMEZETH 2505, 2h; +3he =0 L LTH LV, 2D
Ik, 2(x 4+ h1) + 3(x5 + he) = 5,27 +hy > 0,25 + hy >0 ZlWirz g K)ICTE

5, £oT, u(xy+ hi, 23+ ho) Sulxl,zy) FHGLTHE, Trs,

ou
(3717352) + ha

ou
h1— o 2(

x],x5) + o(h1,he) <0, 2hy 4+ 3he =0
81‘1

BRSNS, hi,hy DELLDZIMEEEZ TRV, W hy >0 LT 5,

ou hQ ou O(hl h2)
Il S 2 O x % AL, T2
8$1 (x17‘/1"2>+ hl am2(x17x2)+ hl :07
1 Ou 1 Ju 10(h1,h2)
- YUk x * %k SO, 2]
25,:61(53175152) 38 (5’51;552)+2 Iy = 0,

E%%, ZIT, hy ZIMEDO X FE¥RICIEDT S &

o(h1,ha) _ o(h1,ha) (b, ho)ll _ o(ha, ha) V13
hy (he, b))l Iy |(h1, ho)l| 3

E7%%, ||[(h1,he)| = V13h1 /3 TH B LICHEERE X, 5T,

—0

10u, , |, 10u, , |,
23x1(x1’x2) §8_:z:2(x1’x2)§0
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#55, —J, h1 <0 L LTHREOEEFXYRIEDIT S L, Wil ZDARES %2
SXBELNB DT,

10w, , . 10w, , .
58_3:1(x1’x2):§8_x2($1’m2>

Lh,
(2) %55 E5E 1 Hi T—XBIK & WL 2R L,
(3) (1) DFERE Y, B (xf,x3) I3

281'1 1,42 _381'2 1,42

i30T, TOfEE N &I,

ou

a—xl(ﬂfl,ﬂfg) =2\
0

_8;:2 (Il,xg) =3\

ZWi72 9, 2w1 + 310 = 5 1SRRI T B,
(4) 1 = T2 = 1.

SR8 9.2.

(1) gle) = 2> —2 &5 3, —FHDEME 2, EFHIE, 21 = 1 — g(1)/g'(1)
1+1/2=15Th s, ZRHEHDEPZ 2o &TIULX, 20 =21 — g(x1)/9 (21)
1.5—-0.25/3 = 1.4166 £ 7% %,

(2) 2 IZIEfEZRS ED X)) RfiETH Lv, Hi¥EAZ £ >0, n FIHOERZ 2z, & F
i,

. $n_12 -2
Tn = Tp—1 —
2xn—1

ThHb, IHIT, g >0 THsno,

xn—12 + 2 o Tn-1 2

2T, 1 2 2Tp—1

Ty —
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L%, 22T THIAFg 2 s, (B 1T oWE) ORERD 5,

n oy 2 = 2
:1; 2 + 2T 1 2 2z, V2

1\

2132, 2F0, WFHEE 20 2B0T, 2, > V2n=12,... k3, 5T,

n=2I2W»T

Ty — Tpe1 = ————— <0

Thb, LIBoT, B x1,29,... FHHFWDREINERS, 2, = 0 1ZHH
STHZP6, ZOFIIKRYT 2 (58 1 ML), K%z ¢ & T,
(2—22)/20 =0 %Wi%zd, LEdoT, 2=+2 TH2, ULoHiHnrs, HF
R PIEEZEETEIwI LItk S,

& 9.3.

(1) ZIHBIBE u(xy, 20) €T 5, 7R L, 21,20 EZNZTM 1 M2 0HEERTE
BThHbd, (T1,T2) 2G5 2060 MOROME T 2, ZIHBE u iE (T1,72) ITBW
TG TH S LT D, 22T, KABZE v LT 2R u(x, 22) = u(T1, ZT2)
ZRET S, 7270, 21 133 O ICHbET5, 2oL &, BEEEM
1%, (1) 2% 29 = ¢(x1) EBEBDIETHES N, (i) ¢(z1) DMWITARETH S Z L %
ALTWS, WEAD L TEICEREEHEOHON T 2N T 5, uw(@,T) =c &
5, KEEZ xo LT 2K,

w(Zy,x9) =c

wEZ 5, ZONBEXDMIE To =Ty TH5H, ZTIT,

ou ,_

6—3:2(551@‘2) #0

THIE, BEEEIIC L 5T, 7 2EAUKE S CHOTHAEE ¢(c)) HHE
LT,

fERED 2 € S IZOWT w(xy, d(x1)) =c 2 ¢(F1) = Ty
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BHALT %, RPIDERIZ ¢z, DEFEATH S 0T, GREEOHS % H\\T,

ou ou

a—xl(@”lﬁ(@"l)) + 8—@($1,¢($1))¢’($1) =0

4, TNk o T,

—¢'(21) = ou

E%5, —¢' (z1) DIRAREETH 2,
(2) (1) E&KHELIEHETDH B,

B8 9.4.

) e=y=z=aDPMRTH2ILIEWELTH 2,

af
6_y(may7a) - 2y -

ThHsHrH6, df/0y(a,a,a) =a#0 bRFEN5,
. Oy dy
w2 = -7 —
(2) = or (a,a) 27 Oz (CL,CL) 1
ks BR (1) ik 0, BREECER 2@ TE 5, ZL T, y(z,2) 13 (z,2) = (a,a)

(1
DT ARETH b, o, HEKA f(x,y,2) =0 DIETH 5, £oT,
¥ (z,2) — 2% —a(y(z,2) —2) =0

¥z =a DEFHTEENTH S, Lo T, WMolEksrd5 L,

L%%, yla,a) =a THEDS, ko7T, (a,a) =2 TH%, X(a,a) IO
THFHBRICL IR TE 5,

(3) 2=y =01% f(z,y,2) =0 DETH B3, 5L(0,0,2) =0 Th 2T, KEMEE
MZWHTER L, LT, (2) KN 26E2HT - LIZTE R,

%8 9.5.

25



(1) & :y=(y(0)+1/a?)e* —t/a —1/a?
feihty=z+kit+hko ET2, g=ay+t 13 2+k =az+ (aky + 1)t + aks
5%, 22T, aki+1 = 0,k; = aky %D K912k & ky ZED D,
ki=—1/a,ko =—1/a® ThH2, ZCOLE, t=az &% 5, £oT, z=2(0)e*
E%%, 227, 2(0)=y(0)—ky TH%, TDEIICLT, y=2(0)e*+kit+ko
»EoNns,

(2) %y =y(0)e" /2
ikt y(t) =0 2H 2 t =t THRZTIUE, y(t) =0,t 2t BETH 2, y(t) #0
%old, WMo, g/y=t ThHs, e FIckD, (logy) =t TH5,

‘ 1
logy:/gdt:/tdt:—tZ—i-C’
Y 2

L5, y=e% /2 Ths, 22T, € =y(0) THZIDS, y=1y(0)e!/?
RSN 5,
AR iy =ty+ta, a#0 DL BIBOWMITHRADMIL, BE OWFERHETIE
KHITET, y= fae_tQ/th x et /2 DW L 7 %,
ER 2 o BEE, REBI%, WiBI%, =APE, MBI, fRBEIEL,
MBI O 20 o 2 HREGTES 15 GBIz Y1FBE (elementary
function) & MRS, REEIHEE, f@)’ —2=00kH i, HEALHELORE
LTSN TH 3,

(3) &ty =t"e®, C \3WIHE y(0) Ik >TRE B,
fik 1t >0 9%, EvhickD, GA2onMoytiz,

«

Y
y

ThHb, £o7T, logyzalogt+C’:10g(t0‘ec) (22T, C=loge” IT7ER),
IhE, y =t 2EBWKT 2, YIMHE y(0) 52605 L, y=yO)t* £k
X IIER C BRE B,

(4) & 2y = (y(0) + B/a)c™ - B/a
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fRikt eV MIZED, y=2+4k T2, WOty =ay+ 5 1
tz=az+ak+p

B, 2IT, ak+8=02,%%k)ICk=—-0/a LEDS, T2, W

HERXF 2 =az %2, Hil] 3) ITL>T, 2 = 2(0)c™ LT 2, XoT,

y=2(0)c""+k &% 5,
(5) fiEIZ

3
Yy = 2re? cos (0 + t%)

THB. T E O, y(0)=y(0) =1 Ik THRE S,
Rk BRI A2 — A+ 1 =0 OfE N =3+ 0 & =1 -8 TH 3,
L7D3>7C, (9.23) 12&D,

Y= AeMt + Belet

LRI %, Mt =edte U L%, A4 5—0aR (8.13) 2FHT S L,

3 3
eMt = e% (cost\/T— + isint%)

E %, FRkICLT,

et = ¢

N[

-3 —V3
(cost ;/_—f—z'sint ;/_>

ThHhd, TIT, 04,0, ZHEE, 14,1, ZIEOEE LT,

A =ry(cosb, +isinb,), B = ry(cosby, + isinby)
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ELTHAD, 0<0,,0,<2m ELTEW, T3¢,

3 3
y =rq(cosf, + isin 9(1)6é (Cost\/?— + isint\/?_)

~V3 +2sint \/_)
2
:rae% (cos ((% —1—25?) + 7sin <0a —|—t§>)
1 -3
+ ryez (cos (95 + tT\/_> + 7sin (Gb + tT\/_>)
:rae% cos <9a + t?) + rbe% cos <9b + t—_2 3)
+ie? {ra sin <9a + t\?) + 73 sin <9b + t_T\/g) }

§(0) =1 THBH5, FIEREIETRCERMEER S, Liso
ZX¥ucThs, Thbd, LEEDt>01

1

+ rp(cos Oy + isinby)e? (cost

E%%, y(0) =

T, MBI IRLT,

T4 Sin (Qa + t?) + rp sin <9b + t_T\/g> =0

Thd, 2IT, 0, +t L2 =n/2 LRBEICt 2EDDE, 1y 1y THD, W

Oy +1=L3 =7/2 EFHUE, 1o 27, THD, LEDST, 1o =1, TH5, &

512,
sin (ea + t?) + sin (eb + t_T\/g> =0

DVTRIZL AT SR SR\, k0T, G, + 1% = —(0, +1=Y3)
THLDT, 0,+0,=0 %%, ZDOFRE

{COS <9a + t?) + cos (—Qa — t?) }

3
= 2rae% cos <0a + tg)
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Y755, e & 0, 1 y(0),9(0) BEZSNTL2DT,
y(0) = 2rqe? cosf,, H(0) = —V3ree? sinf,

WXk oTikE %,

10 FRE{LIEE
fGIRE 10.1.

(1) M2 7(zq1,22) TET,

m(z1,x2) = 2\/T1 + 2¢/x2 — (221 + T2).

om 1
a - 2=90
om 1
il S
ax2 (xlaxQ) \/21}'_2
Thd, TNEFEHT .
Ty =, T2 = 1

2%, ThEEEBEBICRALT
1
y:2¢;+%ﬁ:3

(2) FIE 7(z1, 22) D~y 2175 D37(21, 20) &

82W($1,$2) 82W($1,$2) _ 1
2 — Ox12 Ox10x2 _ 2551\/1'1
D 7T(131,.T2) = 827r(a:1,m2) -

L%,

8277(301,962)
8%28%1 8%22

THb, (v1,22) = (§,1) KBWT

—4
D?rn (1, 1) = 01
4 0o -1
BEHEEFSTH S, Thbh, 2B NS,

29
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g 10.2.
(1) 277 v 2B8ZRD L) ICHKET %,
L(z1,x2,\) = \J/T122 — AN(P171 + D272 — W).

1 BESAFIERD EED,

oL J
8_1,1(’%17'%27>\)_ 2\/3:_1_)\]?1—

oL JE
a_xz(x17x27>\)_ 2\/3:_2_)\]?2—

oL

5(951,952)\) = —(p1$1 + paxo — w) =0

(2) 1B&HD 1 RB L 2KHOWMDZ L 5T A EZWET S L

T2 D1

1 D2

Eixh, ThzeHidse

P11 = p2x2
2185, Iz 3ARH (FEGFIR) ITRALTay Z2HET S L
P17y + P11 =W

ERD, TNE x ITOWTHEL &

o= 2

e 2p1
285, cnzkizEORITRALT

o = 2

2 2p2

w155,
(3) /9y aBIfERD X HICRET 2,
L(fﬁl,fﬂm )\) = fﬂlawzb - )‘<p1371 + p2xo — w).
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1 BESEIIRDEBD,
oL

S (1,02,0) = s’ < Apy =0
oL

a_@(x17$27 )‘) = bmlabeil B )\pg =0
oL

5(131,.2(32,)\) = _(plxl + P22 — UJ) =0

1 AHE 2AHDOMADEZ £ > T A ZIHET S L

arz D1

by  pa

Eixh, TheEildse

bp1
To = —T1

ap2
235, ik 3ARH (FPEHER) KRALTay 2iHET S L
bp1

p1r1 + —x1 =W
a

ERD, TNE x ITOWTHEL &

QW
! (@a+b)p1
255, 2zl UcfRAL T
o bw
o (a+b)p2
2135,
fEIRE 10.3.

(1) u(zy,z2) = 11202 12 29 = —;;—;:1:1 + o Z2RAT B E

U(.fEl) = 1'12 (——1’1 + —> = ——T + Eilfl .

(2) U'wy) = =322 2 4+ 20g) 1D, BIREBKD X ) 1S5 5,
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I 0 2m
3p1
Ulz) || 0| + 0 —

WHR KD, Ue) 13 oy = 22 0 & SiAHE & 5,

fERE 10.4.
(1) 27929 2 B8ARD £ 5 1 RET 5.

L(xl,l‘g,)\) = 2%1 + x9 — )\((El + x9 — 1)

1 BESEEIERD L) Ik B,

oL

6—331(5111,1}2,)\) =2-X=0
oL

a—xz(flfl,l‘g,)\) =1-X=0
OL

a(l‘l?l‘g,)\) = —(l‘l -+ To — 1) = 0

TNEBRET N EEEL R,
2) 97909 Al RD X I ICEET %,

L(z1,29,\) = 212 4+ 252 — AMzy +x2 — 1).

1 BEEHIERD L H 12k 5,
OL

a—xl(.’li‘l,l‘g,)\) == 25(31 —A=0
oL
8_562(3;1’:1:2’)\) = 2132 —A=0
OL

8—)\(1'1,33'2,)\) = —(33'1 +$2 — 1) =0



Ll (21,20) = (3, 1) WAIAZRAIC LT AR, 5E€%6, (L 1) oK

L (YL
2 2/ 2
TH5HD, (1,0) FPEGRIZ AL, ZDORHKIEX
1?+0*=1
Th 5,
fEGIRE 10.5.

(1) HWBI# R m(x1,20) L EL,

(@, ms) = p- (VET+ VE3) — (ixl + %@)

INES SN
on P 1
8—961(9017562)—2\/36_1—1—0
on P 1
8_:52(901’@)_2\/@_6_0

INEBLE (v1,22) = (4p%,9?%) TH D, 22T n(ry,12) D~ £AT5

D27T(.731, .’172)

82TF(IL'1,(L'2) 827&'(%‘1,1‘2) _; O
2 _ 8$12 Ox10x2 _ 4xl\/ml
D 7T(.’L‘1,.’E2) o ?r(x1,02) 0% w(zy,x2) _ 0 . 1
6%28321 8%22 46!321/:1,'2

i3 (EED 21,22 > 01220V T) AEENFTTH S, EH10.9 £ D 7(xy,22) 13
MBE%TH %, EH 10.10 £ 0, FEmAREO X
1 = 4p?, x9 = 9>
ThHb, INEEERBICRATS L
y = V/4p? + \/9p* = 5p
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(2) 7792 aBIBERD kI ICHRET 2.

1 1
L(x1,x2,)\)15131+6332—)\(\/37_1+\/x_—y).
1 BESEL D

OL 1 1
8—1:1(1'1,562,)\)—;1— 2\/1‘_1_0

OL 1 1
a—m(fﬁl,flﬁQ,)\)—g— 2\/1'_2_0

oL

a(mlvm?a)‘) = —(\/33_1—1—\/.13_—3/) =0

1AHE 2KHOWADZ > TN ZHET S L

Vi3
VIL 2
Eih, IThzHiEdsL ;
Vo =gV

#fh%. SNk 3RHICRALT oy 2 ET 2 &
3
VE+ SVE =y

ERD, TNE x ITOWTHEL &

4 2
Ir1 = 2—5y
L72d3-oC
oy = L2
2 25y
Bk, SN Cly) 13
14, 19, 1.,
Cly) =3 x50 +5 % 5¥ = 1g¥

(3) C"(y) = & >0 XV, Cy) BB TH 5.,
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(4) HIBE 2 n(y) £ &<,

1
m(y) = py — 1—0y2-

r(y) & ISmo 2 KERCH 2005, W6 MBICH 5, 1 BEALT

X0

‘(\\% %O

11 MEEHRDOERM

[B%E 11.1.
E(X)—lx1+—><2—|—1><3+—><4+—><5+—><6——
6 6 6 6 6 6 2
1 7\? 1 7\? 1 7N\? 1 7\ 2
X) == 1— “x(2-= - _ = “xl4-=
veo =g (1-5) v (2o3) v (3-5) e (13

L T L (6 TY
6 2 6 2/ 12
MIEE 11.2. X DL 2HZ 21, 2, L, ZOMEREZZNZ N p1, - ,pn £T 5,

E(aX +b) =pi(ax1 +b) + - + pp(ax, +b)
= a(p1o1 + -+ Ppn) + b(p1 + - + Pn)
=aFE(X)+b

V(aX +b) =pi {azx1 +b— (aB(X) + b)Y + -+ pn {azn + b — (aE(X) 4+ b)}?
=pra®(z1 — B(X))? + - + paa®(z, — BE(X))? = ®V(X)

RIRE 11.3. #AE0BEEZ X LT3, F2EL 2 7DA%ER (EF11.4) ITBWT, a =20
i B
102 1

L7235 T, f3rDY 40~80 HOAEMEIT2ED 5% U ETh 5,
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FI&E 11.4.

X\Y |2 6 |F
Lold &3
4 s 5|3
1 (R S
XY OFAZHIEZNEFNRD L H Ik D,
X |1 4 Y |[2 6
(1) B34 & D
E(X):%x1+§><4:3
3 1
E(Y)=7x2+7x6=3
1 2
V(X):§><(1—3)2+§><(4—3)2:2
3 1
V(Y):Zx(2—3)2+1x(6—3)2:3
(2)
1 1 1
Cov(X,Y) = 7(1-3)2=3) + 5(1=3)(6 =3) + 5 (4 = 3)(2 = 3)
1
+5(4-3)(6-3) =
(XY)—L—O
NN

(3) I ThH B, R

Prob{X = 1}Prob{Y =2} = % X 2 = i =Prob{X =1,Y =2}
Prob{X = 1}Prob{Y =6} = % X i = 1—12 = Prob{X =1,Y =6}
Prob{X = 4}Prob{Y =2} = % X Z = % = Prob{X =4,Y =2}
Prob{X = 4}Prob{Y =6} = % X i = é = Prob{X =4,Y =6}

w
(@)



NP A RVAON

FIRE 11.5. oo ERE L OME 11.2 TR L - 0MHEOSEE X D

Cov(X,Y) = E[(X — BE(X))(Y — E(Y))]
[ )X — BE(X)Y + E(X)E(Y))]

S
=
|
&
&
=
>
|
&=
g
s
=
_|_
S
g
s
jo
=

ERXicB8WT, X =Y L& L
Cov(X,X) = E(X?) - E(X)* =V (X)
DIK D LD,

fIRE 11.6. 100 HMD ) bHE z ~DHEETHHHEEZ 0 L5, IEEDOTEUE V][(0X +
(1—60)Y) x 100 ] =100 H°V(0X + (1 —0)Y) TH 2, V[IX + (1 —0)Y] 2/
30 #kpiukv, 2T

VX + (1 -0)Y]=V[IX]+ V[(1-0)Y]+2Cov(6X, (1 —-0)Y)
=0*V(X)+ (1 -0)*V(Y) +20(1 — 0)Cov(X,Y).

V(X)=4,V(Y)=1,Cov(X,Y)=-2 Thb 2l 2T LA%2%¥MT 2 L

19 , 10
= 02— 0 +1.

VX +(1-0)Y] = 3

NIV VIX+(1-0)Y] o= DL ERNMESZ 2L 52 Lhbhd, Lo
T, 100 T D9 By 26 T2 EME z B L, &Y 74 MR EE y (SRETUL
ks,
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MIRE 11.7. (1) @ 11.2,11.4,11.7 & D

E(Y,)=E {%}
_ %E[X1+-~~+Xn]
= (B0 + o+ B(X)]
_ %(m X n) = m.

V(Y,) =V {Xl +T'l' X”}

1
n

)+ V(X))

2

2
= —(nxv?)=—.
n2( ) n

— 3M|r—~
=
>

(2) (1) & EY,) =m TH 255, T2 x7DA%L (EH11.3) XD
V(Yy) v?

g2 ne2’

Prob{|Y, —m| 2 ¢} =

(3) (2) &b
.« .. 2
Prob{ X1+ +Xn—m‘§€}§v—2
n 3
ThHhsH05
X e+ X, 2
limProb{ 1+t —m‘§5}§lim U—2:O
n—oo n n—oo NE

THb, LThoT

lim Prob{‘Xl_l_”._‘_Xn —m‘ <5}
n

n—oo
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