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u(0,y) = b(y).
From (43) and (44) by integrating from Oto y, we get

IO

) - IO =
ux(x 3’) ux(x ) ,[0 x[g + tﬁ

Thus

y
we) =at) + [ L2ED ar
0

From (45), (46) by integrating from Oto x, we have
* 7 f(s) g(o)
,y) —u(0,y) = d ———— ds dt
u(x,y) —u(0,y) foa(s) S+J;)J; 1 B s

hence

unw=mw+j

0

X X ry
a(s)ds+LL%dsdt.
Suppose that
ffyf(S)g() fff(S)g()
dsdt < sdt,

it follows from (47) and (48) that

X

mf‘”f(S)g(t) ds dt

u(x,y) < b(y) +f

0

a(s)ds+f
0

b+ jo"awﬁ;g[g(%,1_%)]%[3(% ,1_/3_161)]%

{f sl_ﬁfp(s)ds} {f t=Bga(t) dt} )

0 0

which is application of Hilbert’s integral inequality.

Example 3.Consider the following partial differential equation

) g(y)
ey = (x2 + xy)*’

where
Uy (x,0) = a(x),
u(0,y) = b().
From (50) and (51) by integrating from 0 to y, we get

)

y
w@w—w@®=ﬁg%%%
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(45)

(46)

(47)

(48)

(49)

(50)

D
(52)
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hence
B Y F(x) g(0)
ux(x,y) = a(x) + . m dt. (53)
From (52) and (53) by integrating from 0 to x, we have
e %09 £(s) g(b)
u(x,y) —u(0,y) = fo a(s) ds+J0 fo GZ+ 50" ds dt,
hence
B x * (Y £(s) g(0)
u(x,y) = b(y) +JO a(s)ds +JO JO G+ 50" ds dt. (54)
Suppose that
Y f(s)g(®) f(s) g(t)
Joj G2+ t)ocd dt<J j (sz+st)°< dsdt, (55)

it follows from (54) and (55) that

u(x,y)Sb(y)+fa(s)ds+f f %
0 o Jo

0

Sb(y)+f

0

0

xa(s)ds+{B (% , X —%)fsl‘z“fp(s) ds} X
0

sdt

1
P

1

{B (% —x,2 & —é) f tl‘z“gq(t)dth,

0

which is application of Hilbert’s integral inequality.
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