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J3.    Functional tgJSSÜS^' 

I/sloe th« fact  thai  f{  V{E), a)   la daflJMd aa • «InUMi 

of a functional,   lot ua  mfloj th§ funational aquation taoftmiqua 

of dynamic prograatlng to darlva a tumotlmm*! aquation far 

f(  v(i),  a).    Jhi§ iaohnl^wia,  aa appllod ao intagral aquatlana, 

wat akatohad In  (jfl • 

Lat ua writa,  far a < a ♦  • «v T# 

•♦«                        •♦• a^t    T 

(1)               J(u) ./U2(I)4JI ♦  2/u(x)r(a)dji ♦ 2,/   /Kx.y)u(x)a(y)4iidly 
a                            a a      a 

T                              T T    T 
♦ /   a2(«)(U ♦ ?/u(x)T(x)dji ♦y   cyt(a,7)ti(a)u(7)4«i!y 

a+a                        a+a *•• «♦• 

^♦« •♦• 

♦   /y     I(x,y)u(i)vi(y)d« dy. 
a      a 

Lat  u(z) bo UM artraaal  function,  «hloh «a law* to bo 

itinuoua aa a funetlan af x in a      z < T«  aa a fwiation of 

a for 0 \ a \ T,  and a« a functian af ▼(x).     Far oaall a. «a 

«ay vriia 
T 

(2) J(u) . a  [u2(a) ♦ 2ti(a)r(a)  ♦ au(a)/l(a.7)«(y)ty J 
a 

T T 
♦ y  yt(x)dx ♦ 2jr  u(x)W<)<U 

T    T 
♦ / /     I(«,7)  u(x)  u(y)  dx dy ♦ o(i). 
a>a ••• 
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L«t  u« d«rin« 

(6) M w(i), .)  . u-   M  "(^ ^ "Wi *) - fl ^*Jlii . 
M) f 

^•n   iri«   limiting  for« of  (3)   it 

(-) 0 - Kin       u2(.) ♦  ^(t)   TU) ♦   u(t)  L  (  U,   *),   •)     4^1 

Th« «iniiKJi it aBtuatd tt 

(8) u(t) . -*{*} - L( I (t,  x), *)/a . 

jrltldlng     .«  rtltti«n 

(9)     Hm~< *<*) ^ L< i^'«)' A>^ )2- 

^.     T*i* Ftnt of j;(  ir(#)J  t). 

I>ti  ut n»« ooqput« L(  v(x)#  •).     V« haw 

(1) f(Y(*)  ♦  Mr(s)f  t)  -    -yfcu)dx - 2t/v(x)  W«)A* 
a t 

r T 

♦ yVQCx,   y.   t)   f(x)   v(y)   dx    dy 

t    t 
•      T T 

♦ 2tyyG(x,  y.  t)   r(x)ir(x)dx dy ♦ o(t). 

t t 

H«no« _ . _ 
T T T 

(2) U »(xK  a)  - -*/ *(x)  ir(x)dx ♦  2//Q(x,  /,   •)T(x)»(y)dx dy. 
• ft    ft 
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IquAtlA« comttleitnt*,  wt obtain  t ,»  two  relation« 
T 

and 

T 

a 

for • ^ «# y ^ T. 

Thl« cci«pl«toa tho proof. 
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