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<ty —t1](@lloo +7B) J 2" VG(¢,s)| ds (20.3)

0
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Taal S 1S 3 ) Sl s oot I Ll

o LS e >0 S 0V,

1

J

0

A= max 31(i+1)G(t,s) ds

0<i<n—2

oo

|Ax®(;) —Ax (1)) < €

a1 ) o L) diey

[ .)Jﬂ%w\w\%ﬁwéiq@ﬂl) Gkl Ola
2.2.3 00

Aad) by )l 3 2B el e B L e

(1® 1 2@+ +W)) =0,t e1=10,1],

u(0)=0
u’(0) =0,
| u(d) = u(1)

(21.3)

42 (2,2,3) 4 bl ol Jlmtabicarge sk 2 E

1
n=3,f(t,u,u’)=AIn(2+uv*+W)?*),a=1,1= 3

>
_a=s2 1
(1)’ 2 <s<1
a(s) =
(153 )’
—_ 37 <.
1_(%)2 ST
2
a(s)t? .
L ifo<t<s<1,
G(t,s)=

W) o <s<t <1
Ol o Sl Jedl o

|f (s, g, up)l < A1n(2) + Afug| + A fuy |-
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vp(s)=AIn(2),by=by =2A,r =2 O U 3t (i) 5 (1) b2l 4wy
Sl deb (2,2,3) %l 3 il il

1+(3)’
A( (2)2+1)><(1+1)<1<:>7L<i
3(1_%) 2 9

A Bk Ly 20l s el eyl e ) O it (2,2,3) 3 il o ey
.7L<g > ueC¥(L,R) C> J’
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mdqy 1.4

x(t) = [p(t)+ J hl(t,s)g(s,x(s),x’(s))ds] x |:q(t)+ J hz(t,s)f(s,x(s),x’(s))ds]. (1.4)
0 0

oo el Sl ) e AL e i) 3 o ) el SV slae ey 5
ki ST By cenl ) e aadl O b
'BSJLJ.\ S.Djebali 9 A.Bellour _yy2

x(t) = f(t,x(t)) + f, (tf vl(t,s,x(s))ds) X fy (tJ vz(t,s,x(s))ds) (2.4)
0 0

%J.Luj )J}.'ZJ Z\zlﬂ\ R.L}.J\ gijb.) JWLJ (1~4) 'Z\SJL’&L‘ dj\a- l«#bu\: r}a,«.ﬂ fda Ll ng
eanll D31 301

folen sl 2 saltsd CF P dussall iyl Rg2al iy silyy 2.4

dilal 2y
Ladl jomi (Comge - 54 a€R S

P! =C'([0,a]).
e o £y

| x ||= sup |x|+ sup |x'|
te[0,a] te[0,a]

p,q € C'(R,R) (H,) *
(> 82942 P €C(R,R) 9 ky,ky >0 Jor g 4o g ¢ g € C(R*R) (Hy)

|g(t, u, V)l S ¢1(t) + kl |u| + k2 |V| )V(t: u, V) € RB'
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(> 83942 ks, ky > 0,9, € C(R,R) Jor g f € C(R®,R) (Hs) *

|f(t3 u, V)| S ¢2(t) + k3 |U.| + k4 |V| ) V(t7 u, V) € RB‘

ot,s €[0,a] ‘_F JD‘" Pe0354s g b peuns d\ja hy(t,s),hy(t,s) : R x Rt > R* (H,) *

|

do § fi = f(0) iE LOR) sLadl 3 Bl (£) 5 R oo oLl 4B G y8 0 S
3 fELNQR) 5 1) < g6s) S LI(QR) 3 A

flfk—flds—>0
Q
U
k — o0
L J
) LY 52 Wl i 5 Jawead e BB 4 1y (0, HY) Sl )
J)

|

1L 2l gad 13lyadaas (Hy,H,) Ol 3l K13
Max {0 +a0,ksa0,30 +3a0? + 202, 2ks0 + 3ksad } < %

C'(R) L} JD IS\ (1.4) 2.;1:.4-\}; E&Kﬂ\ Y alall f-\..\> Ly
_ J

O\ )
AU 5,5Lal B jme A Co A 5N ) aheddl sl B (1.4) Walad) o

1 t
Ax(t) = lp(t) + J h,(t,s)g(s, x(s), x’(s)ds} X |:q(t) + f hy(t,8)f (x, x(s), x’(s)ds]
0 0
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N3 B BlaYle P ALPY e O me 4 5L 0T 221,

dh,(t,s)
at

(AxY(0) = [32—“”1 (6, D, x(0), x (t))+J IRES) (5 x(s), x (s))ds}

0

[ 1 t
x | q(t)+ J hy(t,s)f (s, x(s), x’(s)ds] + |:p(t) + J hl(t,s)g(s,x(s),x’(s)ds]

L 0 0

t

X 8g(tt) ,S , ,x! J ha(t,s )f(s x(s), x (s))ds] .

L 0

J"(/’ :JW éc C)\A‘}J\J{

: la&,‘/
s 3 C={xeP|xl<a} £ Al a>0day
ey Rz dsyuedlle o ¢ of 21,
U ) ) e ST Ol gkt Lo

6 = max {Ip(0),1a(0)], 11 (O], 1)), | 252, |22, e, 9)], (e, )] s (,9)1 |
Jdhy(t, Jh
hg(t,S):' 3(: s) Jhu(t,s) = ‘% ks = max {ky, ky, ks, ks }
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Ll tef0a] s xeC K ol ocelld J) BLaYL

q(t)+Jhz(t,S)f(X,X(S),X’(S))dS

0

t

p(t) + J hy(t,s)g(s,x(s),x'(s)ds

0

|Ax(0)] = X

< [Ip(t)|+f hl(t,S)I|¢1(S)|+k1IX(S)|+kz|X’(S)dS|]
[Iq(t)l +J [hy(t,8)1 ()] (s ()] + Ky | X (S)dS|]
< [Ip(t)|+f [y (t,8)] @1() + ks(lx(s)] + |x’ (S)|)d5}
x [Q(t) +J Ihy(t,5)] 12(5)] + ks (1 ()] + |’ (S)|)d81
< {9+ 9(9+k5(IIXI|oo+ | X’Iloo))dSI
0

x [9 +J 6(6 + ks (Il xloo+ |l X’Iloo))dSI

0
t

S9+J9[9+k5 || x || ds] x [9+J[9+k5 ||x||]ds]
0

0

<[0+6a(0 +ksa)] x[6+ab(0+ksa)]
<[6+6a(6+ksa)]?

(34
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dh,
(Y (0)] = [@m (¢, 0g(t,x(6), x'(1)) + f {69 o5 (), x(s)ds]

0

x [q(t)+ J hy(t,)f (s, x(s), x'(s))ds + [p(t) + J hy(t,5))g(s, x(S),x/(S))dS}
0 0

aq(t) dhy(t,s)

hy(t, ) f (t, x(t),x (t))+J

B 0

ag(f) + Ry (8, O (@1(8) + Ky x(0)] + ky [ (D))

t
8h1(t,$)
4_
f ‘ at
0

x |10l +f Iyt )] ((5) + ks |x()] + Ky |x'(5) s

——f (s, x(s), x (S))ds]

IA

+(§1(5) + ey 1)+, [x(5)) ds]

+ | (o1 + f 11y (6,5)] (1(5) + Ky [x()] + Ky |x/(5))ds

J ‘3h2(t ,s)
0

<[0+6(6 +ks(ll x(D)lloot Il X'(Dllo) +ab(6 + ks(ll x(s)ll oo+ 1| ()l o) ]
[

x [0 +6(6 +ks(ll x(Dlloo+ Il X'(Dlloo) +ab (0 + k(I x(5)ll oo+ Il x"(s) oo ]
<2[04+0(0+ks || x|)+ab(0+ks|[x||]x[0+aB(0+ks)| x]]

3q(t)

+ |hy(t, )] (@) + ks I ()] + Ky X (£)])

+

+ ((s) + ks |x ()| + Ky /()] )ds

X

<2[0+60(0+ksa)+ab(0+ksa)l] x[0+aO(0 +ksa)]

(44

6 +a0(6 +ks(Il x(lloo+ I x()lloc) ] +[ 8 +aB(O + ks (ll X(5)lloo+ Il X'(5)lloo ]
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Soas e

:\.:JwK"' C)ybl&d f—‘u\;- Ja- Jﬁ_ﬁ :\.w‘).) E C\‘)\ M‘
Jﬁ J.a.ﬁ (4.4) 9 (3.4) P L Y

| AG) || < [0+ 6a(6 +ksa) > +2[0 +60(0 +ksa) +ab(0 + ksa)] x [0 +ab(6 + ksa)]

<[0+0a(0+ksa)] x[0+0a(0+ksa)]+2[0+60(0+ksa)+ab(6+ksa)]
<[6+ab?+abksa] x[36 +3a6*+2602 + 2k;0a + 3ksaba]
<[6+ab*+abksa] x[30 +3a6%+202 + (20ks + 3ks0a)a ]
ol
r=Max {0 +a6% ksa0,30 +3a0? + 202,20k + 3ksa0 }

e

|Ax || (r+ra)x(r+ra)
813 s G € I A O
|Ax | (r+ra)’!<a

Idi&u

uvi uL..J-L —r?a?+(1—2r)a—r=>0 4 r2+r2a2+2r2"aSa

r>0 0 Gn sy r<g il A=(1-2r)x(1+2r) :§1A2(1_2r2)2_4r4
" ‘e g

_ 1-2r’—vA
a, = 2r2

1+2r2+v/A
2r2

&TJWL}CJ)K;AMJ O0<a;<a<a, diby\:

Ay =

a€lag,a,]

: Z'a&,/
. « yoluns A S5
x0(i=1,2) & oylae (x0) O) g ldac xeC 2 4yl Yl (x,), €C O_(ﬂ}
E el %’J&ﬂ‘ 4l e 4y C([0,a],[~a,a]) sLad) 3
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lim (Ax,)= lim !p(t)JrJh1(f,5)g(5,Xn(S),X;(S))dSI

n—+090
0

x [q(t) + J hy(t,8)f (s, x,(5), x;(S))dSI

0
t

= (p(0)+ J ha(e,5)| lim_ g(s,x,(5),,(5))ds |

0
t

x(q(t)+ f ho(e,9)| lim_ £ (6, (), x,(5)ds |

0
t

=(p(t)+fh1(t,5)g(s,X(S),X’(S))dS)

0
t

x (q(t) + J hy(t,8)f (s, x(s), x'(s))ds = (Ax)(t)

0
poseen A 5N 03] Ax £ oyla (ax,) Wll) OB e e[0,a] Jol o OF g e
2932 A(C) O f\j 03] L 4015 A(C)
J=[0,a] oty 5t J&i’g\}w}ﬂ &;)L.:u A(C) ol QL:}J
1> Ax(t) = Hqyx(t) x Hyx(t) ca.;

t

H,yx(t) = p(t) + J hy(t,5)8(s, x(s), x'(s))ds

0

t

Hyx(t) = q(t) + J hy(t,8)f (s, x(s), x'(s))ds

0
L Y
¢ t

Ax(t) = (p(0) + J hy(t,5)g(s, x(s), x'(s))ds) x (q(t) + f hy(t,5)f (s, x'(s))ds)
0 0

C,:?- t, <t QK \Jl)\ﬁ“’}” &;}LJ Ja-\ P LY
Ax;(t) —Ax,(t) = Hyx(t;) x Hyx(t,) —Hyx(ty) x Hyx(t,)

= Hyx(t;) x [Hyx(t;) —Hyx(ty)] + Hyx(t,) X [Hyx(t,) — Hyx(t;)]

(54
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H1=p(t)+Jhl(t,S)g(s,X(S),X’(S))ds

0
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bl <y K ‘_}J o Lot €00,a] S

ty

|Hyx(t;) —Hyx(t,)| = |p(t;) — p(t,)| + f hy(ty,5)g(s,x(s),x'(s))ds

0
ty

—f hy(t5,5)8(s, x(s), x'(s))ds

0
ty

< Ip(t:) = p(t,)] +Jhl(fl,S)g(s,X(S),X’(S))ds

0
ty ty

+ J hy(t1,5)8(s, x(s), x'(s))ds —f hy(t5,5)8(s, x(s), x'(s))ds
0

ty
ty

f hy(ty,s) —hy(ty,5)g(s, x(s), x'(s))ds

0

< |p(t1) —p(t)| +

ty

fhl(tl,s)g(s,x(s),x’(s)ds

ty

+

ty

f hy (t1,5) —hy(t5,5)(1¢1 ()] + Ky [x(s)]

0

< Ip(t;) —p(t)| +

t

+1ey [x'(s)| + J hy(t1,8)(|h1(8)] + Ky |x ()] + Ky |x(5)| ds

ty

< |p(t1) —p(t,)l +J lhy(tq,8) —hy(ta,s)|(I ¢4 I
0

ty

+ ks (Il xlloot Il Xllo)) + J Ry (£2, I @1 1| +hs Ul xlloo+ 1 XMoo ))ds

ty

< |p(t;) —p(t,)l +f lhy(t1,5) —hy(ty,8)1(0 +ks || x [|)ds
0

ty

+J9(9+k5) Il

ty

<|p(t;) —p(t )| +a(O + ksa) || hy(ty,s) —hy(ty,8)lleo +O(0 +ksat) [t — t5]
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:\.:JwK"' C)ybl&d f—‘u\;- Ja- Jﬁ_ﬁ :\.w‘).)

gl bad

|[Hyx(t;) —Hyx ()| < |p(ty) —p(to)| +a(0 + ksa) || hy(tq,5) —hy(ts,5)]l oo

AL el

(6:4)

o

|Hyx (1) — Hyx(t,)| < |q(ty) —q(to)l + a6 + ksa) || hy(ty,s) —hy(ts,5)l o

3&‘«}«5‘2\ L} r‘.h:bl.: Uposanr rg{ qs p 9 hi(t,s) ¢ hy(t,s) d\j,\“ Loy €

(7.4)
>0 S

‘ﬁ ‘_}J ool O 1t —t,] <6 0K 13 Eom 6> 0 dor gy &ch [0,a] x [0, 2a]

s

s€[0,2a]

Flualy 1Y 4 slde Hy(C),H,(C) G yost!

t

p(t)+fhl(t,S)g(s,X(S),X’(S))ds

0

|Hyx(t)| =

<10+ 0a(6 + ksa)|

t

q(t) + J h,(t,s)f (s, x(s), x'(s)ds

0

|Hyx(t) =

<160+ 0a(6 + ksa)|

Ll Ll

(7~4> 9 (6.4) ,(5.4) ‘:f‘ OSLCSJ}V\; H1>H2 &:;u.\.}

Ax(t1) —Ax(ty) = Hyx(ty) X Hyx(ty) —Hyx(ty) x Hyx(t,)

= H;x(t1) x [Hyx(t1) — Hyx(ty)] + Hyx(t,) X [Hyx(t;) —Hyx(t,)]

O\

A

|Ax(t1) —Ax(t)| = [0 + 0a(0 + ksa)] x [|[Hyx(t;) —Hyx(t,)| + Hyx(t;) — Hyx(t,)]

<[0+0a(0 +ksa)] x[lq(t;)—q(ty)| + a6 +ksa)

X || hy(ty,s) = hy(ta,8)|lee 6(6 +ksa) |ty — to]
+[Ip(t1) —p(t )l + a0 + ksa) [| hy(t1,5) —hy(ta, )l oo
+0(0 +ksa)|t; —t,]]

ENSET-Skikda @

2023 —2024




Y eMSE

S OVoles il o sy Bulys 2 g i)

t

op(t)

(Ax)'(t) = l—+h1(t, t)g(t,x(t),x’(t))+f Ihu(t,s)

at

at g(s, x(s), X'(s))ds]

0

x | q(t)+ f h,(t,s)f (s, x(s), x’(s))ds] + [p(t) + f hl(t,s)g(s,x(s),x’(s))ds]

L 0 0

x ag(tt) +hy(t, OF (£, x(2), x'(0)) + f 3h2(§’5) f(s,x(s),x’(s))ds]
L 0
0 d
pa(0)= 22 4y 1, 056,20, €00, 010 = Z0 sy, 0 (6, x(0), ¥0)
P Ad

(Ax)' () = [pl(t) + J hg(t,S)g(s,X(S),X’(S)dS] X [q(t) + f hy(t,5)f (s, x(s), X’(S))dS]

0 0

+ [P(t)+fhl(t,S)g(s,X(S),X’(S))dS} x [ql(t)+fh4(t,5)f(s,X(S),X'(S)dS]
0 0

( t
Hy(£) = p(t) + [ hy(t,5)g(s,x(s),x'(s))ds
0

Hy(t) = q(t) + [ hy(t,5)f (x, x(s), x'(s))ds
0

(8:4)

Ha() = py () + [ ha(t,5)g(s, x(5), x'(5))ds
0

| H4 (0 = 0i(0)+ [ o6, (5360, x ()
0

03|
(AX) () = Hy(t) x Ho(t) + H, (£) x Hy(t)
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O cieiml) Sl 31 Jlaxzal,
A'x(ty)—Ax(ty) = Hyx(t;) x Hyx(t,) + Hyx(ty) X Hyx(t;)
—Hyx(ty) X Hyx(ty) —Hyx(ty) X Hyx(ty)
= Hyx(t;) x Hyx(t;) —Hyx(t,) x Hyx(t5)
+ Hyx(t,) x Hyx(t,) —Hqx(ty) x Hyx(t,)
+ Hjx(t,) x [Hyx(t,) —Hyx(t,)]
+ Hyx(t,) x [Hyx(t,) —Hsx(ty)]+ Hqyx(t;)

X I:(H4x(t1)_(H4x(tz)] + Hyx(ty) % [(Hyx(t;) — Hyx(t5)] (9'4)

b
t

|Hs(t)] = pl(t)+JhB(t:S)g(saX(S):X/(S))ds

0

t

_ ag—(t” +hy(t, Dg(t, x(0), ' (0) + J O (1)

Tg(s, x(s),x'(s))ds

0
t

<O+6000+ks | xID +J(9(9 + kea))ds

0

t
<6+6(6+ ksa)+J (6 +ksa))ds
0

<O+6(0+ksa)+ab(0+ksa) (10.4)
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t

q:(6) + f hy(£,5)8(s, x(s), x'(s))ds

0

|H4(t)| =

t

8;1(;) +hy(t, 0)f (t,x(t), x'(t)) + f aha;lft)f(&x(s),x/(s))ds

0

<O+0(0+ks x|+ J(e(e + kea))ds
0

t
<60+4+60(0+ksa)+ f (0 + ksa))ds
0
<0+6(0+ksa)+ab (8 +ksa) (11.4)
:L.:Jj} SJ}J& H11H2)H37H4 4:‘"}

f |H,(t)| = |p(t) +fthl(t,s)g(s,x(s),x’(s))ds <0+ab(0+ks;a)
0

A

H,(0) = |q(t) + [ hy(t,5)f (5, x(5), x'(s))ds| < 0 +a0(6 +ksa) (12.4)
0

|Hy(t)| <0+ 60(0+ksa)+ab(0 +ksa)
| |Ha(D)] < 6 +6(6 +ksa) +ab(6 + ksa)

ol 05 4y
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|[Hyx(t;) — Hzx(t,)| =

p

ty

g

0

ap(tz)

t

1(t) + f hs(ty,5)g(s, x(s), x'(s))ds — p;(t,)
0

hs(t,5)8(s, x(s), x'(s))ds

t

Jh
< |9p(t)at +hy(ty,t1)g(ty, x(ty), x"(t,)) + J —1g(s,x(s),xl(s))ds

at

0

O (t,)

— hy (5, £5)8 (5, x(1,), x'(t2)) — J ———8(s,x(s), x'(s))ds

at

+ |y (g, t)g(ty, x(ty), x'(t1))

< ‘ap(ﬁ) _ op(t,)

at at

—hy(ty, t5)g(ty, x(t5), X/(tz))|

+ 'J %g(s,x(s),x’(s))ds—J L z)g(s x(s),x'(s))ds
0

ty

at

< ‘8p(t1) _9p(ty)

—h

-

ty

1(t2, £5)8(t5, x(tz),x’(tz))|

+|hy (g, t1)g(ty, x(t), x'(t1))

at at

3h(1)

—, 80x(s),x'(s))ds

0

Jhy(t)

£(s,x(s), x(5))ds — f IMma) o6, x(s), x'(5))ds
0

—h
t

g

ty

< op(ty) _ op(t,)

1(t2, £5)8(t,, x(tz),x’(tz))| +

< op(ty) _ op(t,)

+|hy (g, t1)g(ty, x(t), x'(t,))

Fony(t)  Ohy(ty) el
0

at at

dhy(t)
at

g(s,x(s), x(s))ds

+ |y (g, t1)g(ty, x(t), x'(t1))

—h

L0+ kea )Hah (t))  9h (tz)

at at
1(tg, t5)g(ts, x(t5), x/(fz))| (13.4)
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ty

Q1(t1)+Jh4(t1:5)f(5,X(S):xl(s))ds_Ch(tz)

0

|Hax(t) — Hyx(t,)| =

ty

+ f hy(ty,s)f (s,x(s), x'(s))ds

0

ty

< [9q(t,)at + hy(ty, t)f (ty, x(t,), x'(t)) +J %f(s,x(s),x’(s))ds

0

3Q(t2)
at

D (5, x(s), 520

—hy(ty, t5)f (tg, x(ty), x'(t5)) — f

+|hy (t1, t)f (1, x(t1), x'(t1))

_|2a(t) _2q(ty)
| dt ot

—hy(ts, t2)f (ta, x(t5), x’ (tz))|

+'f 3h2_(tl)f($,x(s),x/(s))ds_J 8h2—(t2)f(5,x(5)’x/(5))ds
ot ot
0

+ |hy (g, t)f (1, x(t1), x'(t1))

ty

— iyl t)f (b x(t3), X (60)] + J RAO) (5, x(s), /()i

0

< aq(tl) aq(t,)
| dt at

+f th(t)f(s «(5), %(6))ds — ah (tz)f( ,x(s), x'(s))ds
J
ty 0
< aqa(ttl) B aqa(ttZ) +|hy (t, t1)f (£, x(t1), x(t,))

— hy((ty, t5)f (ta, x(t5), X/(tz))|

+(6 + ks )J'ahz(tl) ahz(tz)

(14.4)
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|A’x(t1) —A’x(t2)| = [Hgx(t;) X Hyx(ty) + Hyx(t1) x Hyx(t;) — Hyx(t5) x Hyx(t;)

— Hyx(ty) x Hyx(t,)|

= |H;x(t;) x Hyx(t,) —H;x(ty) x Hyx(t,) + Hyx(tq) x Hyx(t,)
—H,x(t,) x Hyx(t,))|

= |Hs x(t;) X [Hyx(ty) — Hyx(t5)]+ Hyx(t,) X [Hax(t,) — Hyx(t,)]
+ Hyx(ty) x [ (Hyx(ty) — (Hyx(t5) ] + Hyx(ty) x [(Hyx(ty) — Hyx(t,)]|
<[0+6(0+ksat)+ab(6 +ksa)] x |Hyx(t;) — Hyx(t,)| + [0 +ab(6 + kst)]
x |Hyx(t,) = Hsx(t,)| +[6 +ab(0 + ksa)] [Hyx(t,) — (H,x(t,)|

+[0 +6(6 +ksa)+a(6(6 + ksa)] |Hyx(t;) — Hyx(t,)|
<[6+6(0+ksat)+ab(6 +ksa)] x (Iq(t;) —q(t)]) + a(6 + ks)

X || hy(ty,5) = ho(ts,s)]leo + O0(0 + ksa)(|ts —t,)| + [0 +a0(6 + ksat)]

L |op()  ap(t
ot ot

+ [hy (g, t1)g(ty, x(t), x'(t1))

dh(t,)
at

2 oh
_hl(tZ,x(tz),x/(tz)))| + (60 + k5a)f ‘ 8(:1) _ ds
0

aP(tl) . 3P(t2)
ot ot

+[0 +ab(0 +ksa)] x ‘ + |hy (t1, t)f (1, x(t1), x'(t1))

dhy(t)  Shy(ty)

ot ot ds

— hy(ta, to)f (ta, ta)f (ta, x(t5), x/(tz))| +(0 + ksa)f ‘
0

+0(0+ksa)|t;—t,| +[0+60(0 +ksa)+ab(6 +ksa)]

x (Ip(t1) = p(t2)l + a6 + ksa) || hy(t1,5) —hy(t2,8)]l o
+0(0 +ksa)|t; —t,]) (15.4)

0B =01 8 Jal e ol mmid (15.4),(7.4),(6.4),(5.4) oo 03|
|AxO(t) —Ax ()| < e

.J‘J,l‘"“}“ EULJ\» A(C) Z\.C}«.é-\ L}L"JL)
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x(t) = [p(t) + f hy(t,5)8(s, X(S),X’(S))dS] x [q(t) + f hy(t,5)f (s, X(S),X’(S))dSI
0 0

L el s (2,2,4) 3 Lol dlaszals el
( g(t,u,v) =2At + %cos(u),
f(t,u,v)=l+%sin(u)+%
h,(t,s) = 2At cos(s), A,(t,s) = 3Asin(s)
\p(t) =3At,q(t) = 2At

05y ks =max{ky,ky, ks, ke =1 03 ky =k, =L ky=0 Je Joad a=1 lapy 13|

(16.4)

L.
_ ap(t,s)| |2q(t,s)
0 = max (Ip(0)],lg(0), 9 (0)], Ia(0)l, | - ‘ -
> |h1(t,5)|, |h2(t,5)|, |h3(t55)|: |h4(t75)|}
193]

6 = max {|3At|,|2At]|} =3A
te[0,1]

(2,2,4) 3kl b 2 ol e
Max {0 +a6? ksa6,30 +3a0? + 262, 20ks + 3ksad } < %

1€ g
3 A 1
Max {3A + 922, S, 91 + 4512, 64 + 21} <=
5 5 5 2

& Max {92+ 452231} < %

31<3
=
OA+451% < 5
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