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1 )
1
" !
4 )
)]
( 1)
). #
+ 03 (
8 3 7/
)
" .10.5.2.
(
Xi:« 1 »
X%:« 1 »,
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v=1/3.0Q

+ %

(=0

NN
OO O
3

© p”=(2/3,1/3), q°=(2/3,1/3),

6.1:

f>I>c d>0 f>c+l.

Y
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% ,

| >2¢c
, c I< o).
3
( )
( ) « » -
#
10.5.3). 1 , -
N ’ -
$1 % & % & S % & % &
L ¢ ) $t N ) 1 *

# +%O0
$ $=
1 )
—C —C c—I
—f-d —-d) f-1 0)
) (_ )
- ( )



P
[ 1 p
1, q
[ (1 a 1
.10.5.4.
oa=max{-c,-d-f}=-c, B=max{c-I;0} =0.
— 1 - ABC,
1
1054
BC:{(TE 1 = C(:;L_-'-dd)j‘ O[-c _d]}
# * *

max N(m; )= max ((1 —a)(m, -B))=

(Ty; TR,)OBC (my; T,)OBC

= max [(TE_(_C))(_C(THC{)_OD=mcmg)fd](_cm+d)(m+c>)=C(C_d),

T -c;—d] C—d C_d 4

py=(1/21/2), q,=(0 1.
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10 : y

6 &
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, 5 |
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2
7. 3 (
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12 . &
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20 N "y
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1
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1
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(
0 . &
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0 .

308



10.

11.
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14,

15.

). &

1000

60

).

). &

.3

«

«K—

(60

t0[0, 4]. ((

»

»,

309



16.

310

»

500

10.4,

«Ht



%

P =p(X + X2).

P+ X)) =a  b(x + %),

C(x)=cx +d,

(1)

=1 2.

i_
. d>0

p1

Xi
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M5 (% %) = PO +%)% =G (%) = (a=b0x +x,))x —cx —d =
=(a-c-b(x +%))% -d, i=12

M, (%, %) =b(x° = (% +%))% -d, =12 (11.1.1)
x’=(a-c)/b.
)) (11.1.1) , x°
X0,
(C 5 X
) : 5
! (11.1.1)
M, (%, %,) =b(X° = (% +x,)) —d (11.1.2)
5 X5
X1. 1 Xo = Xo(Xq) (11.1.2):
M,(x) =b(X° = (% + %,(x))) x —d
X1 I_Il(xl):
dn, =0 b( dXZ(Xl))Xl"'X Xl_Xz(Xl)j:O
dx, o
an, g d( Xé(xl)jxlﬂ Xl-Xz(Xl)j
dx; b al <0
dx,
0 ( dxzj _
X =X —|2+—=2|x =0,
dx, . —x2
— + -2
b(2+2Xm+xlXmzj<0 o,
8
_ X=X,
X (%) = (11.1.3)
2+
dx,
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01121,
%

X° =X,

X, (%) =
dx,

(11.1.3) (11.1.4)  dx /dx,
(- )

(11.2.1) (11.2.2),

2+%%

(11.1.4)

5
(7.1.3) (7.1.4)

(11.2.1)
(11.2.2)
5.
%),
C
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o=l +3) za-b{x +) za- 20

X1,

X, = Xi(xz)

e

0

(11.2.2)

X, = X; (X1)
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M, (%, 35(x%)) =b(x° = (% +x5(x))) % —d =
5 a5 ea
5 1)
% M, (%, (%))
|_|1(X11X2D(X1)):
dﬂlzo )
Xm b(__xljzo # 2 XO
an, ]2 T
21 0 -b<0
dx;
(11.2.2) 5,
o XXX
X2 2 4’
X"
C
- 5
0 0
X'+ Xt =X?+XZ ZXO>X1(+X(

(11.2.3)

(11.2.4)
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ny= =m,(x",
_b(x1 2 7 16b(X) d<Tri;.
C
« »
; C
& 5
5 (11.2.2):
_X—X%
X, = 5
d __1
dx, 2’
(11.2.3)
ey X% X%, 20— x)
- - - | 1125
%0 =52 32 3 (11.25)
[& , , (11.2.2)
(11.2.5), - : -
(11.2.3) (11.2.4) § I 7 ] 1
]
5 T (1122,
2(x° -
X(%) _20¢-x) 2 ) , (11.2.6)
(11.2.5).
(11.25) (11.2.6). *
_ 2(x0 - xz)
METT3T 0 (3 =2x0-2x,  [3x +2x, =2,
X2_2(x°—x1) 3x, =2x°-2x  |2% +3x,=2xX°
=S5 A
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v _2X°
{3)(l r2x=2¢°, [N T
X=X

o
11
|

0
:b(xo——xojzi :ib(xo)z—d
25
n; =, (%% 7) =2b(x’) ~d
25
& S) ;
& X
p(x) =a bx,
C(x)=cx+d,

M(x) = p(X)x-C(x) = (a-bx)x—cx—d =b(%—x)x—d =b(x° - x) x -

- 5

d.
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&z {b(x°—2x)=0, X
. -2
dT <0 -2b<0 2
dx?
! (
( )

p(x~)=a-bx" :a—%bxo > p¢,

0 0
1
Mix~ ) =b(x®-x" x‘—d:b(xo——x ]—X -d==b(x°)?-d.
(x)=b( ) Y 4( )

Mo (X, %) =T1(X, %) +T1,(%, %) =
=b(X° = (% + %)) % —d +b(X° = (X + %)) x, —d =
=b(X° = (% +X,)) (% +x,) - 2d,

2
.., _,
0 ’ 0
% ab(x°—2(xl+x2))=0=»x1+x2=x—.
.., _, 2
0%,

X
.x1+x2:E x 0, x, 0.
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M,(x, X,) =T =const

b(xX° = (%, +x,)) % —d =T¢.
T =-d:

M,(%, %) =-d = b(x*=(x +%,))% =0,

)(1+x2:x0 x =0.
=0

{(Xl, X,) ‘ (X1=O, x, O[O, xo])D(xlD[O, X7, x2:x°—x1])}.
' ' >-d

X, =X° =X _Th+d : (11.2.7)

)) :
(11.2.7) °, . 11.2.2,

M,(%, %,) =b(X° = (% +x,))x, —d =T = const,

( m>-d)

&=W—&-€£d (11.2.8)
L11.2.2 ,
(11.2.8) e,
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x° k
XO
2
. L
0
3 .
# 0 - % 2
! . 1)
( .11.2.2).
$ ( )
gradl, gradll,
on, /ox, _omn,/ox
on, /ox, on,/ox,
!
or, 0 or or or 0
=b(X" —2x =X, ), L =—bx,, 2=-bx,, —2=b(X —-x —2x%,),
o ~P0C =20 ), G=obe, Te=cbe, TE=b(x -x -2x)
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b(x° - 2% - x,)

_bX:L

(X - % -2%,)

= (=2 =) (X =% = 2% ) =xx, -

o (X0 =25 = 2%, )(X° =% = 2%,) + %, (X =% = 2%,) = XX, =0 =
o (X0 =2% = 2%,)(X* =%, = 2%, ) + %, (X" = 2%~ 2x,) =0 =
o (X =2% - 2% )(xX* - % = x,) =0.

' X % "X
( d)I, -
x° =2x —2%,=0
X1+X2_?-
2 , -
| 4 ]
- .11.2.1 ,
|
#
X1 X [ X1+ X p r, r, M, +m,
0
« 2 | 2 | X |a-lpe ? Lhie) -2d
2 4
0 0
# XX 20 20| L) —d | In(x)-d | 2b(x) -2d
3 3 3 9 9 9
# x° XX | 3X° 3. 0| 1, (.02 1,/ 0)2 3. [ 0)2
2 2 = |[a-=bx" | =blx") =d |=bix’) -d|—bl(x") -2d
C > | . . (x°) 5 (x°) T (x°)
2 2
$ 2x° | 2x° | 4x° 4. .1 2 0)2 Zp(x°) =d| 4,/ o\
a——bx’ | <b(x°) -d “p(x°) -2d
C 5 5 5 25 25 25




- (11.1.2),
M (%, %) =b(x* = (% +x%,))% —d, =12
d
(( XZ(XJ}UX —X - xz(xl)j
d
( -1- xl(xz)szﬂ( ><2-x1(x2)j,
d
d[( XZ(Xl)]le xl—xz(xl)j
b 1
d([ ><2+x xz—xl(xz)j
™ .
! 1
X, = const, dx, (x,)/dx =0
dn, . d2n
=b(x°-2% -x,), L =-2b<0.
dx1 Xp=const (X X1 X2) Xmz Xp=const )
dri, 0 d?n
=b -X —2X,), 2 =-2b<0.
dX2 X =const (X Xl X2) > ¥ =const )
( X =%, =X°/3,
X, f=x 3 3 dx12 ><1==x1((,= )
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dr, _b(
O, Jx=x,
%, =x$ =const
dri,
dX2 %=x5,
% =x< =const
dr, _
X, = s,

Xy =X, * =const

dri, _
X, |x=x:,
X=X ~ =const
!
S
5
*

%=x§,
% =x< =const
* .
x =x°/2, x,=x°/4,
2
d—rzll -2b <0,
aX Jx=x¢,
%, =x§ =const
=-2b <0,
%=x§,
% =x{ =const
>
=% =x[2, -
2
d n21 =-2b <0,
A =g s
X>=X, > =const
2
d rlz =-2b<0,
dX2 Xp=X;
%=% * =const
* L B |
$
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Ca € c__ N
xC+x$+ +x$= X0
X N TN

M (xC %< G- 1 0)2 _ .
O %, X) (N+1)2b(x) d, =12

(11.3.1) (11.3.4)
X< =0,

p¢ - a-bx’°=c

[ x° =(a-c)/b],

KX+ X

m(x$xs, ,x$) - -d, i=12, ,N.

©
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P )
C||+w(p| + B

= 1:I +V|q|+W
el =
fi
Vi

_f +VWqI+W
Q/v_ W
fw

Vw
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1
(
).
1
(
) (
1))
1
2
Pr,
T =(p, —V,)d.w (P +py)-f - max. (11.4.1)
2
Pw:
!
Ty :(RN _Vw)q|+w(p| + RN)_ fw — Mmax. (11-4-2)
$ , 1
I I I
I I
, !
"¢ $ 2

(11.4.1), (11.4.2):
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-\

%

—_q|+w(p| + pW)+(RN_VW)

(11.4.4)

1+

— :q|+w(p| + n/v) + (p| _VI)

qu+W(pI + RN)

d(p +py)

dq|+W(p| + RN)

d(p, + pw)

e P ~Vi=By W e
<:>T[|+f|:TRN+fW.

VW <VI

Bv ~ My

1,

A (P + Bw) _

£, f,

(11.4.5)

(11.4.3)

G (P +Rw) d(p +Ry)

Pi-

do.w (P + By) _ daw (P + py)

d(p, + pw)

E:|+W -

dp,,

d(p, +p)

__do (P +RN)/ P, + P

G (P + P)

=_qu+W(pI + RN)

(11.4.6)

dn,,

/ P+ By
G (P + P)

dof.w (P, + Pw)/ ARy

P+ By G (P +By) /(P +B)

c>1=

Pw ~ M
P+ Py

Elw ©

e =PtRy
By ~ Vi

P = 2500
pw = 2500

0;

0

<~

(11.4.3)

(11.4.4)
(11.4.5)

(11.4.6)
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pw=2500

e = PitRy_ 250042500,
by —M  2500-0

! ,
( , Microsoft
Microsoft Windows
Microsoft Office).
¢
: A, L

|
Po ( O Microsoft Office);
fo -
Vo

®1+RN_VW+)\O(pO_VO) dQ|+W(p|+RN)/dRN -0

P, * Py G (P +0y) /(P + 1)
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- 1= By ~ My +)‘o(po _Vo)

Eaw = &~

Pt Py

P+ By RN_VW-'-)\O(pO_VO).
&
; p=2500
pw=2500 .
Po=13500 . -
|
€y = P * By
By ~ M +)‘o( Po _Vo)
A, =0,25 , ;
Vw = Vo =0, P = 2500 o
pw = 2500
Po = 13500 o :
€ = 2500+ 2500 —085.0
2500-0+0,25(13500-0)
3
1 -
| | (Microsoft  Linux)
(Intel).
% : Intel ( 1) -
( -
), ]
Microsoft Windows ( W)
Linux ( L).
: V\/indo’ws , Linux -
: | Windows
Linux.
#
( ) -
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qmax

a|+W

(0 +w>0);

T[|=q|(p|—vl)—f| )
TRN:q\N(RN_VW)_fW -

%

q|+W(p):qmax(1_ p ]
a

I +W

Intel
Windows;
0. (P) = O (PEJ
a |
Intel Linux.
& Intel p, Microsoft
Windows Pws -
Intel
Windows
Oy = O (1— PR ; Py J : (11.4.7)
|
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FQJ

(

(11.4.8)

I
1
1
1
1
a4
1
1
1
1
1
1
1
1
1
1

'
qmax(l_p/+pwj qmax(l_p/'i_pwj qmax(l_&j -/ 9
al aH—W a/
N ~— AN ~— -

Cnpoc Ha K Cnpoc HallK

Ha 6ase Intel Ha 6a3se Intel
¢ OC Windows ¢ OC Linux

& E3 =1 FGHI?

J GEKLM N GOP
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332

ql =qmax(1_ pl * R/\/J-'-qmaxﬁzq (1_&j
a max '

(11.4.7) (11.4.9)

# !

4a,
!
D:a|+2VW_VI
Au 4
!
o, —2v, -V
Tﬁ/:qmax( I - I) _fW6

(11.4.9)

(11.4.10)

(11.4.11)

(11.4.12)

(11.4.13)

(11.4.14)

(11.4.15)



oS

15
1]

N

(11.4.16)

O (30, =3V, =2y, )(a, =V, +2v, ) >16a, (f, - f,). (11.4.17)

1"4$ $
(11.4.10)
dm, a, —2p, +Vv o_Q, +v,
AL IO | "V -0 o LT
dpl qmax al pl 2
! ( )
! ,
) . 2 ]
(11.4.11),
Iy, =0 q (a'+VW_pP_ZRN]=o@
aRN P =py=const - al
- :LW_F)ID_ (11.4.18)
2
1
P, (11.4.12)
(11.4.13), (11.4.15)
3 (11.4.18) p, P/,
(11.4.16).
3 )
o, V) (o, =24, - V)
> - ( ) ¢ | w_ V) e
Tﬁl qmax | | max 160(| w
- g 4(a, —v,)z—(O(| —2vW—v,)2 c o
max I w
16a,
< Oax (3(1| 3V, 2VW)(GI Vi +2VW)>160(|(f| = fw)-
.
2 : (11.4.16)
1 .
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(11.4.17)
%
1 3
10
, 10 20
W,
* 5
C :
).
2.
* 5
(
3. *
=1, 2,
(
)- T
C -
>x L ’)
4 3 , -
)
5 3 ,
5
6 3 : (

(11.3.1) (11.3.4).
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x(t) =

%

X, ()
%,(t)

X, (1)

u (t)

_| (1)

u, (t)

%
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A =4 (tx0.u0), i=12. 0

#
.
u(t)ou, " &
tjl f (t, x(t),u(t))dt + F(t, x*) - max
%:q)i(t,x(t),u(t)), =12, ,n,
x(t,) =x% x(t,) =x"
8 f(t,x,u), @ (t,x,u) F(t,x)
$
e
)
/
0.0, U0,
(
),
(a(t),b(t)) = j a(t)b(t)adt .
fo
& (12.2.2)
yi(0),
! (12.1.1) (12.1.3)
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L(u(t),y(®)= (12.2.1)

= [ £ (tx(®).u(®))dt+F(t, x') jy(t)( (t, x(t),u(t)) - dx]dt_

fo

5] L on

ax
[ £ (t.x().u®)dt+ F (1, x) ij,(t)( o, (t, x().u(t)) - d"jdt.

2
y(®) =(y.(t) y,(t) Y. (1))
& -
(u™),y )
L(u),y"®) L(u®,y"m) L(uw.yw) (12.2.2)
y(®) - u(t).
& - (12.2.3)
! (12.1.1)
(12.1.3).
1"# $ , u(t),
x(t), , u(t),
x"(t).
)) (12.2.2)

L(u"(®),y") - L(u"@).y®) o

| £(t.x@),u") de+ F(t, x') jy (t)( txD(t),uD(t))—dd—ﬁdt—

=[ £ (t, x"),u"®)) dt - F (t,, x') jy(t)( txD(t),uD(t))—%jdt 0,

j(ym(t)—Y(t))($(t,xm(t),um(t)) d(;‘ jdt 0, (12.2.4)

to

y(1).
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ddi¢$(t x7(t),u’(t)).

y(®,
(12.2.3) ,
(1223). 1 (u).y"m) /
ddi-$ (t, x"(1),u"(v)), (12.2.5)
x"(t), u(t),
(12.1.2).
' (12.2.2)

0 L(u),y%®)-L(uc).yt) =
tjl f(t, x(t),u’(t)) dt + F (t, x*) _[y (t)( $(t, x(t),u’(t)) - d(;( Jdt_

to

—f (t, x(0),u(t)) dt - F (t,, ") _[y (t)( (t, x(t),u(t)) - ‘;det_

fo
°]

=tj1 f(t, x"(0),u(t)) dt + F (t,, x*) —j f(t, x(t),u(t))dt - F (t,, x*) +

f ty

+f1 VD(t)($(t’ X“(t).u(t)) —%t}dt - j yD(t)(sB (t, x(®),u(v)) —%)dt.

b b

[f (t, x“(t),u"(t) ) dt + F (t,, x*) [ f(tx@),u)dt+F (t, x*) - (12.2.6)

to to

t . d
_tjoy (t)( $(tx0.0°0) - " jdt+jy (t)( (t, x(t),u(t)) - d’t‘jdt,

1 (12.2.6)
(12.2.4). (12.2.6)
X(t), (12.1.2).
) X(t),
(12.1.2),

L’} b

j f(t, x(t),u’t)) dt + F (t,, x*) j f(t,x(t),u(t))dt +F (t, x*),

to to
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u(t)
.a

(12.1.1_) (12.1.3)
H (t, x(t),u(t), y(t)) = f (t, x(),ut)) +y®$(t, x(t),u®)). (12.2.7)
2 .
H (t, x“(t),u’(t), y(t)) = max H (t,x(t),ut), y(t)), t,<t<t, (12.2.8)

dx” oH

S M sy x(h)=, (1229
dyD__ oH O _ oF
e t,<t<t, vy (tl)—ax—m. (12.2.10)
"3 (
(u).y"m) / -
x(t), u(t),
(12.1.2):
d;z (t,x"@®),uw), i=12, ,n (12.2.11)
y;
/
oH (t, XD(%;/“DD(U’ y'0) - (122.12)
a( f (&, x (). u’()) + Z Y, (. xD(t),uD(w)j
- > = ¢, (t, x(t),u”(®)).
- (122.11) (12.2.12),
(12.2.9).
/
(u(t) y(t)) (12.2.13)
Y d
= £ (t,x@.u()dt +F (&, % jy(t)( tx(t),u(t))—d—)t(jdt=

to
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L'}

:j(f(t,x(t),u(t))+y(t)$(t,x(t),u(t))) dt + F (t,, x* jy(t)—tdt:

ty

:le (t, x(t),u(t), y(t))dt + F (t,, x1)+j%x(t)dt —y(t)x(t) +y (t)x(t )-

to

, u(t)
u(t) + Au(t) X(t)  x(t) + Ax(t). !
, (12.2.13), /
4 oH (GH dyj j ( oF )
AL = ||| —Au(t) +| —+— | Ax(t t)|Ax,
&[au Ho ox A ox* v(t)
OH _(0H oH OH) OH_(0H oH  oH
ou | du, Ou, ou, ) Ox | dx 0x, ox. )
/
AL
%:% t, <t<t; (12.2.14)
dy”  oH _
o e oSt
o(t) = 9F
, u(t)
u(t)OU, (12.2.14)

H (t, x"(t),u’(t), y°(t)) = max H (t, x(@®),u(), y(t)), t,<t<t.

.0
0 (12.2.9) (12.2.10):
dx, _ oH o ,
— = (t) =X, =12, ,n, 12.2.9
Ty X(t)=x, =12 ,n ( )
dy _ oH oF . ,
di__H i y=9F i1 n 12.2.10
i o Y)Tga I=L2 o ( )
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y (), 1
u), x(, y,

(12.2.8) (12.2.10), u(t),
t,
!
1
( # )
(
— )
%
#. " -,* 1987 .
)
- t
X(t);
( ) K(1);
L(t);
I(t);
1
V) dt
dL =vL(t)dt, , L(t)
dL
'a{—VLa),

(12.2.7),

1956 .

C(t).
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L(t) =L,€e",

L, .
1 ( i )
s ,
P,
X =F(K,L).
HK(t) () =pX(t) =pF (K(t),L(t)) -
, : dt
dK =—-pK (t)dt + | (t)dt
Z—T = —pK (t) + pF (K (t), L(t)). (12.3.1)
!
aK__ K@)
™ MK (t) + pL(t)F( L) ,1],

, F(K,L)=LF(K/L,1),
F(K,L) -

k(t) = K (t) / L(t)6
x(t) = X (t) / L(t)6
i(t)=1(t)/ L(t)6
c(t) =C(t) / L(t).

dt dt
D
K dK dL
o _ d(L) _ i L0 = KO
o dt (LO)

K __ K@ ) d_
m uK(t)+pL(t)F(L(t) ,1), m vL(t),
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i(0),

dk-dK L(t)_iK(t) [pK(t)+pL(t)F(K((t)) DL(t)—vL(t)K(t)_
o (L(t)) (L)’
K (t) D
FVIK (1) + pL()F L(t
:[ (M+V)K(t) +pL(t) ( ) (t) e KO, [K(t) ]
(L)) TG0
= —(u+V)k(t) +pF (k(t),1),
k(®)
K =~k +pF (K.,
4 C -
3 F(K,L) = AKLES, F(k,1) = AK®.
A=p+v, f(K)=F(k1) = AK®,
R CO)}
ko K, /L,
x(t) = f(k@®), it)=pf(kt)), ct)=@-p)f (k).
1 ,
. | x(t),
c(t) k(®), -
K@), . .
%:o Ak +pf (k) =0.
' (k) = AK®,
Ak +pAK® = 0.

kd
k® (-Ak¥® +pA) =0.
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), ,

. [ k=0, x=Ak® =0,
i =pAk® =0, c=(1-p)Ak® =0] [ Ak +pA=0].
) A" +pA=0 = kK™ =pA/A : -
1 o
k _ (p_p\jl—a ’ X = A(k )q — A(p_p\jl—u ,
A A
; a A % o A &
| =pAK) :pA(pﬂ ¢ =(-pAK) :(1—p)A(p7j .
) y y =
D 1231 Ak pAK®
[ a0(0,1)].
#
( k(t)=0). & k(t) ' .
.12.3.1, pAK® > Ak,
ﬁz—)\kmAk“ >0,
dt
: k(t) 1
dk / dit k(t)O(0,k ), ;
) k=K : k(t) = k ]
dk / ot . k() k .
¥ 2R+ O(R
R (R A ,
01R
2R |
R
# % S $ 3 %
5 $8%3
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&

k() = k |,
K,
, k(1) ,
K. & k(t) K
11231, pA(K(1))* <AK(t),
& = k() +PAKW)" <0,
KO , ‘.

1 a o .

k(t) = (%Ajm X = A(pTAJH, i(t) = pA(pTAJH, c(t)=(1-p) A(pTAjH

3
L L) =L,e" ('
V),
L(t).
#
P,
0, (
: P
& a .
I"t$ #
C
c =c ()=a-p)A 22"
P,
c (p) - max
c (p)
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_o)A PA
de (p) _ d[(l p)A( A

)

a

dp dp

(éjl » ala-pp ) _ A(é)_u ol e i)

dp

. dc(P/dp=0  p=0

d’c (p)/dp®>0, . . 0,=0
d’c (p)/dp®<0, . . o’=q
4 ' 1966 .4.8
% 3
¢ 3
p=0,2,
v=0,05. "
7 >x
p=0,2,
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1 1

1-a 3 \1-05
k = PA = ﬂ :64I104,
M+V 0,2+0,05

0,

x =Alk )" =10(6400%)™" =8110°,

c =(1-p)x =(1-0,2)8M10° = 6410°.

p a, -
p'=0=0,5.1
1 _1
= p"A Y« 0,500° )05 _ A010°
H+V 0,2+0,05 ’

= (1-p)x’=(1-p)AKKD)® = (1-0,5) [10° [{410°)°° =10°  64[10".

g
” | i
.3 -
. $ (12.3.2)
dK
5 = HKOFF(KO.LO)- @) (1232)
' (12.3.2)
dk

=KD+ (k(t)) - c(t).

( 0)

]
J =[ct)e™ dt - max (12.3.3)
0
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% = —Ak(t) + f (K(D)) - c(t),

ko =Ko/ Ly, (12.3.4)
x(t)=f(k@®), i) =f(k@®)-c).

1 T

(12.3.3)
Lo (12.33) (12.3.4)
k), o). *
0 ¢ c®) f(k@®) |
( _ ).

y(t),
k(t),

H (t, k(). c(t), y(t)) = c(t) e ™+ y(t) (-Ak(t) + f (k(1)) - c(t))-

$

% (A= (k) y(t), y(+e)=0. (12.35)

. y(t) =

=m(t)e™

Y _dMga_ dm(t)e™
dt dt

(12.3.5):
(%me‘& -dm(t)e™® = ()\ - f (k(t))) m(t)e™

%m =(A+8- 1 (k@) m(). (1236)
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(12.3.6) m(t) = e-f(f’(k(t))-(A+5))dt

’ , m(t) > 0.
1
H (¢ k(D). c), () = c) ™+ m(t)e™ (-Ak(t) + T (kD) ~c(t) =
- ((1— m(t))c(t) + m(t)( f (k(t)) —)\k(t)))e‘&
o c(t),
c(t)
[c. f (k®)]. |
m(t) #1 :

Ot = C, m(t) >1,
C()_{f(k(t)), m(t) <1.

I mit)=1
H (t, k(t), c(t), y(©) = ( f (k1)) - Ak(®))e™,

K f'(k(t)) =A.

c(t) = f (K(t)) = AK(t),

% =-Ak(t) + f (k(t)) —c(t) =0

f '(k(t)) =A.
m(t) =1
c’(t) = f (K°()) -Ak"()

[of m(t) >1,
c’(t) =1 f (k(t)) - Ak(t), m(t)=1, (12.3.7)
f (k()), m(t) <1.

( 3
aA

flo=Ak, =1

! f'(k) =\
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1

(S
A

(12.3.7). 1 T
c. ( ]
k", [
f (k%) -2k, & )
: c”= f(k9), -
k(t) =k°, " f (k7) - Ak".
k() =K7, c(t) = f (k7) = AK".
1 #
#
(
: Microsoft Windows)
( , Linux),
2008 .
%
a a
| t N(t) = Ny + at.
' , ]
Windows, -
Linux.

0 n, (@ n.(t) -
t Windows Linux -

& q(t) ; -
t Windows, -
: Linux, 1-q(t),

n,(t) = jaq(T)dT : (12.4.2)
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n ()= ja(l— q(t))dr. (12.4.2)

+ Linux (
), Microsoft
Windows p .
8 Window
p=ay(n,(t),n.(t))d-q)
Linux
p=o, (n,(t),n.(t))2-q)
5 , _
o .124.1 Windows
' ) Linux ( ) -
{.
4 , -
: : .124.1 -
q(t) Windows : p . 1 gt
] p .
A
o, (N, (), n,(t))

p=0a,, (nW (t)l n, (t))(l _q(t))

p=aq, (nW(t)I nL(t))(l - q(t))

# & 8 J GEKLM N GOP
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* , Linux

t pO[0;a, (ny (), n ()]
p .
Linux
, Windows:
Linux
8 oy (N, n. ) o (ny (), (),
%
t
y(t) = y(ny, (£),n_(t)) =n, (t) - sn,(t) (12.4.3)
Windows Linux:
ay, (ny (1), n (1) =ay, (ny, (1) = s, (1)) = (12.4.4)
=y, (Y(ne (1), nL (1)) =ay, (Y1),
o, (ny (@), n @) =a,(n,t)-sn ()= (12.4.5)
=a, (y(ny®, n.®))=a, (y®).
1 s=1
Windows
Linux
S
s=-
on,
s>1 n, (t) Linux
Linux, Windows, s<1

: | oty (M (1), 1, (1)
o, (ny (), n () :

% (MO O) gy 0 (MO D)
anN GnL
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lim a, (y) =0, <+oobTTT lim &, (y) =@, < +oo 6
y_.+oo ]

lima,, (y)=lima (y)=0.
Yy e Y- oo

) y y GW(y) 0’
a(y) O y
( , ) )
00ty (N ). 1 ®) _ g 90 (W ®. 1 W) _ o
on, ony |

% , . Linux
Windows: @, <Q, .
] y
oy (y)=a,(y)
Windows Linux,

B(y) =a,(y)-a_(y) (12.4.6)
d’p
] — 0,
y=>y dy?
. 5 , -
Windows, -
), y
#
Windows.
| Mi crosoft -
p(t),
( d)
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J :Taq(t) p(t)e® dt - max (12.4.7)

0

dy _
a =aq(t)6 (12.4.8)
p(t) =a,, (y)(21-a(t))s (12.4.9)
p(t) O.
! ( )
(
- )
!
!
/ o/ / / /
1
1" $ (12.4.9)
_ p(t)
t)=1- 12.4.10
=, (o) (12410

(124.7) (12.4.8),

J= fa( - p(t) )j p(t)e® dt -~ max

Qza(l— P(H) ]6
d ay (V)

pt) O.
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m(t)e™ |:
_(4__p(t) w4 PO )
_a(l O(W(y(t))]'o(t)e Fmie a(l aw(y(t))]

—ae™ (1— %]( p(t) + m(t)).

OH _ _ay, (y) -m(t)
o 0 p(t)= 5 b (12.4.11)

d (m(t)e_&) _ _OH _ dm - 5m(t) - aa, (Y(t)) p(t)( p(t) + m(t)) 6(12.4.12)
dt dy  dt ag, (y(®)

dy_ oH dy_ (. pt)
dt a(me™) a(l Gw(y(t))]' (12.4.13)

1) (124.11) (12.4.12) (12.4.13),

M _ gty - 2% (YO) (06, (y©) = (1))
dt 4a, (y(t))

dy_af,,  mt)
dt 2 a, (Y@©) )

lim y"(t) = +oo
t - +o0

lima,, (y(t))=a,,,

t - +o0

5
p=ﬁw(l—q),
. 0 a . e _
tIlmp(t):7W, t|lmm(t)—+oo,
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(12.4.10)

a1
tllToq (t)_E'

1e'= lim (aq () p) = 25
.0
$
.2
1
Windows  Linux
(12.44) (12.4.5) , Linux
,  Windows t p(t) O, Windows,
oy, (Y®)(1-at)) - pt) =a,(yt))(1-a)).
p(t) = (o, (y@) -a,(y()))(1-ac)
p(t) =B(y())(1-a()),
B(y) (12.4.6).
) : t Microsoft
Windows, p(),
_.__bP()
W=1"500)

Windows  Linux
Windows,

356



P(®)

1-q(t) =
AET0)
Linux.
) (12.4.1) (12.4.3)
y(t) =n,, () = sn, (t) = [ag(v)dt - s[a(1-q(1))d =
= J'a(q(T) -s(1-q(1)))dt = ja((1+ s)q(1) - s)dr.
Microsoft,
) ,
(
)
J :Taq(t) pt)e® dt - max (12.4.14)
% =a((L+s)q(t) - s)6 (12.4.15)
_ p(t)
t)y=1- 6 12.4.16
q(t) B(y() ( )
p(t) 06 (12.4.17)
B(y(0))>0. (12.4.18)
("4 (.- ) " DI -
s>1, I
|
T , s 1
Linux
Windows. ) | s>1.
! qtt) (124.17) (12.4.15) (12.4.16),

(12.4.15) (12.4.18):

3= [41- p(t)j t)eddt
{a[ B(y(t)) p(t)e max

357



dy _ __p® _
E-a{(ﬂs)[l B(y(t))] SJG

p(t) O(
B(y(0))>0.

_ _p(t) ~ 5t -5t _opt) ) _
H—a[l B(y(t))jp(t)e +m(t)e a((l+s)(l B(Y(t))J s}

_ ae&( o)+ mip) - PO(PO + @+ s)m(t))}

B(y®))
[ m(t)e™ 1.
)
- m(t)
Mi crosoft
Windows Linux|[ . .
y(t) =n, (t) —sn (V]
$ |
oH _ _B(y(®)-@+sm(t)
= =0 = p(t) = 5 b (12.4.19)
d(me?) __oH _dm_c . @B (yO) pO(PO +ArIMO) (1 4 0
dt dy  dt B (y())
dy__ oH _dy_ a(l_MJ_ (12.4.21)
dt  a(mt)e®) B(y())
' () (12.4.19) (12.4.20) (12.4.21),
am s - o' (y(1))(B* (y(h) - @+ 9°m’(t)) . (12.4.22)

dt 437 (y(t))
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dy _a(@-9B(yM) + @+ 9)°m(t)) (12.4.23)

dt - 28(y(1))
(12.4.22) (12.4.23) - (my)

dn_ [om= BB~ 97m)
dt 43%(y) |
Y_o |al@-9pw +a+r9’m)
dt 28(y)

) (L+s)2m? +4a§((>)’)m B2(y) =0, )

- (s=DB(Y)
(L+9)’

. B(y)(~26B(y) £/48%2(y) + 221+ 92 (B ()’ )
a1+ 9B (y)

m=S~DB(Y)
1+9*

-

m= B(y)(_ZBB(Y) + \/452[32(y) +a’(1+9) (B,(y))z)
I (12424

_ (s=DB(Y)
(1+9)°

. By)(-2B(y) - 4B () + @+ 9 (B (1))
2 B0)  (124.25)

_ (s—DB(y)
@+9s)?*

- (12.4.24)
(m=0y=y), v

a,, (y)=a.(y):
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Bly)=o0,
(12424)  y=
(m=my=y), vy

L;’ ((5)) _ 5(2 : D (12.4.26)

By (-28B0y) + 458 () + @1+ 9 (B ) _ (s-08(»)

a(l+9)°B(y) @+s)?*
m=(~DB(y) (12.4.27)
(@+9)?
, 1242,
(m=0;y=y)
(m=my=y)
(m=my=y), | -
Ua

. (12.4.25) " (m=0y=y),

(..

Microsoft
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Windows Linux)

| (12.4.27) (12.4.19)

lim p(t) = B(Y) < %VG

1+s
B(y)<dy,s>1.
' q(t) (12.4.16)
lim p’(t)  (12.4.28)

=37 >3
B(y)<ay.s>1.
= lim (aq () p'(1) = ?ffgz) <
% .4
% #
. =
'T[uz(t)dt+T ~ min,
% =u(t) —c(t), x(0)=x, X(T)=x.
2. >
‘T.‘X(t)(l— u(t))dt +T - max,
% =(u(t)-u)x(t), x(0)=x,
0O u(t) 1L
3. >

t—>+00’

(12.4.28)
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.
j c(t)e® dt - max,
0

= pu) ), W)=,
0 cft) wd).
2w c(t) '3

]'u(c(t))e‘a"t dt - max,

%Nzﬁw(t)—c(t), W(0) =w,, W(T)=0,
0 ct) wit)

: u(c) - )Ju(c) =Inc;
) u(c) =c*, O<a<1.
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