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, Hilbert 23 ,
Euler
Euler ,
J(u) = JZF(t,y, w)dt ~ min, (1)
}D: u, (2)
y(0)= 5% y(T)= . (3)
, D {1}3 = (ys; u;)} ,
J(v) ” f]. {v} s : D

, (1) ~ (3) (v}

*

- % — .
v, o v ,J(vs) min/,

[4]
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0 .
Jo(u), Tu(uw):
In(u) = Jo(u)+ Wi(u), 0< B<1, (4)
(2) (3) (4 , . u Wil : Tu(u) v €
c? [y v n
(0. 17 ’ ,
vn(t, W) ( ) 0<¢ <1 v, limeovn(t, ) = wu, Tu(vn)
min/ . n(n ) , n pu BT
n . : 1) ;2)
Ji(u), lu(u)
1
J(u) = ﬁ[a(y, t)+ b(y,t)ujdt " min, (5)
W it)= u(t), 0<t<T, (6)
y(0)= " y(T)=y' (7)
a(y, t), by, t)
(5~ (7 : H
Py, t) = Ib(% t)dy,
(5
Jow = 4" 900~ [ P a ™ min
J(u) = - J:P(y, t)dt ~ min,
P(y7 t) == (l(y, t)+ ‘P,(y’ t)'
(Hy) P(y(1),1) = maxP(y,1).
(Hy)
Py(y.t)= 0, Pyxy,t) < 0. (8)
L y(1) (7). y(0) Zy°y(T) #y'. (5~ (7
[2]
Chary (1) u(1)) {0 w0},
y:(0) = ¥y (T) = .

Iu(u),

In(u) = J'; — Py, 1)+ %Uzuz] dt " min, (9)
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»= u(t), 0< t< T,
y(0)= ¥ y(T)=y"
t=0 tzT , y:(y,u),

v(t, B) = vo(t, B)+ Ib(To, B)+ Ro(T, B),
v(t, ) = vo(t)+ Boi(e)+ -

(o, W = Thy( %)+ MIy(To) + -
(T W)= W Thu(To)+ Thu(T)+ —  To= o

Ry(Ti, B) = Roy(T)+ Riy(Ti) + -,
Ru(T, W= W'Rou(T) + Riu(T) + - T, = y=-T

(12) vi(t), Tho( ), Rw(T), i 20,
(15) (9~ (11). LT T , u
o a

min/u(w) = minlo( uo) + ZIJ' min/;(w)+ -
u ’lO i=l ui

li(ui) = Li(uwi,wi-1, -5 uo), wk= arglk(uk), k=1 .,1- 1.

vo

To(wo) = J(uo) = - J:P(yo, t)de ~ min,

0

yo= uo(t).
(H)  yo= y(t),uo= y (1).
Tho (o) :
- N L
Ih/ = f [P(y(O),O)— P(y(0)+ Thy, 0)+ 2r%u]dTo i
Thy>= Thu(To),
Thy(0) = y°= y(0), Thy(+ o) = 0.
Rov(T) :

rot= [ [Pe(m m= por)+ Roy 1)+ S 4t i
Roy= Rou( T1),

Roy(0) = y" = ¥(T), Roy(- o) = 0.
(17)~ (19)

(10)
(11)
(9)~ (11)
(12)

(13)

(14)

(15)

(13) ~

(16)

(17)

(18)
(19)

(20)

(21)
(2)
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y=y(0)+ Toy(T), u= Thu(To).

(17) ~ (19)
I'= J;w[P(yo,O)— P(y,0)+ %uz] A% ~ min,
y=
y(0)= ¥ y(+ ) = y(0).
dTo = dy/u, (23) ~ (25)

/- Ji‘o(O)[P(y(O),O) - P 0)+

u = J2[ P(y0.0)= P(y.0)]">.
(27) (24) y
y=l2[P(y(0).0) - P(y.0)]"* = G(y).
(Ho) (25 (B®)  y=y (1)
Gy(0) = (= Po(y%0))"? < 0, Thy (o)
Thu(T) ,
1.1 (H1) (H2),
| Tho( B) | < Coe™, T< 0,
Co, Xo
Rov(T)
1.2 (Hy) (H»),
| Rov( T) | < Coe 0", > 0,
Co, X

*

(y . u) ()
. ¥(0) ;
=B 1P (0,00 Ply 01 Ry
Vo= (Yo(t, W), Uo(t, 1))
Yo= y(t)+ Ihy(To)+ Roy(T),
Up= W'(Thu(To)+ Rou(T))+ uo(t).
[4] :
low = Vol SColt, | Tu— infJ I= O(W).
Vo s
Yo(0, )= ' = po( ) Z0, Yo T, &) - y' = pi( W) #Z0,
pi(W)= 0(e"),i=01.
vou = (you won) Oo(t, W),
you= Yo(t,u)+ Oo(t, ), uon= ¥(t,H),
Oo(t, )= Ae "+ Be "1V
A= (= po(W)+ & pi())(1- &)Y
B= (= pi(W)+ ¢ po(W))(1- )"

(18)

(2)

()
(%)

(26)

(27)

(2)
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vou ’

you(0) = Yo(0, B)+ 00(0, 1) = y°+ po(B)+ A+ Be' " =
B

you(T) = Yo(T, W)+ O(T, 1) = y'+ pi()+ A"+
Vou :

| wo— vul= O(W), | J( Uy - inf] I= O(1¥).

1.1 (H1) (H2), vou (5~ (7)
J(v)= jz(y— 1)%de ” min,
™i)= u(t), 0<s <2
y(0)= y(2) = 0.
, y=1 ,minJ = 0, y(t)=1
(50 € Guper(@ = y(2 = 0
st, 0<t< %
ys(t) = 1, %<t< 2—%
s(2- 1), P % <t K2

Vs

Jow = - s |

1/s 5 2 4
20(st—l)dt:§ 0 ( s

2
Iu(u) = Jz[(y— 1)+ %uz] de ~ min,
Qb(t): u(l)>
y(0)= y(2)= 0.

vo(t, B) = vo(t)+ Tho(To)+ Rov(T)+ O(H),
vo(t) .

Jo(uo) = I(Z)(yo- 1)°de = min,

Y0 = uo.
(Hy)

[T

0

(y- 1)3de+ Jim(y— 1)%de =

1

y -

(2)
(30)

(31)

(29)~ (31) D

(32)
(33)

(34)
(3)

(36)

(37)
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yo(t)= 1, uo(t)= 0.

(T, B :
mi= | e L at ™ in (38)
X To) = Thu( B), ()
Thy(0) == 1, Thy(+ o0 = O. (40)
Ro(T, B
2 1 2 - .
RoJ = foo (Roy) + 2(Rou)} dT rglolun, (41)
Roy¥ 1) = Rou( ), (42)
Roy(0) = - 1, Roy(- o) = 0. (43)
(38)~ (41) dT = dThy/( Thu),
dIyy -,
IhJ = fl ( Ty )*+ %( Thu ) EZ mip- (44)
hu=-/2Thy. (45)
(45) (39) D y :
Thy¥ To) == /21b y, (46)
Thy(0) = - 1. (47)
(46) (47) Thy(T) =~ &™, . (4] ~ (43
Roy (Ti) = = %,

Yo(t, W) = yo(t)+ Thy(To)+ Roy(T) = 1— &2/" 2 X=27",
(31), Yo(t, 1) Qow, yon= Yo(t, B)+ Bo(t, V),

(1, 1) = efJ_Z(HZ)/lJ_'_ eJ_Z(t74)/Ll
’ 1+ e_zﬁ/ll

N 7 SN oIEeE Y 22w eﬁ(wx)/u_
you = € € 1+ e—ZJ_Q/ll =

N 2(1-2)/ B
| € vey gPe-2)
- -2, [2/1

1+ e P/

¥ ou
you(0) = 1- 1= 0, you(2) = 1- 1= 0.

2w [3e2)/m) 2
* + l,l ~ B
, Tty ,]*(UO)_’ian: 0. {(you, Uo)}
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Minimizing Sequence of Variational Problems
With Small Parameters

NI Ming kang"?, LIN Wwzhong"?

(1.Department of Mathem atics, East China Normal University,
Shanghai 200062, P. R . China ;
2. Division of Computational Science, E-Institute of Shan ghai Universities,

at SJTU, Shanghai 200030, P .R. China)

Abstract: A dass of variational problems with small parameters had been studied A zeroth order
asymptotic solution of which was constructed. It was proved that the zeroth order asymptotic solution

is the minimizing sequence of variational problems when the small parameter approaches to zero.

Key words: small parameter; variational problem; minimizing sequence



