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Abstract Thispaper provides several regularity theorans for certain 2nth-order non-
symmetric differential operator A aw ith parameter, from w hichw e can illustrate the sta-
bility behaviors in both directionsof a classof flying vehicles in theirmoving prodesses
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L et A » be a general 2nth-order nonsymm etric differential operator as follow s
2n- 1

B 2n . n- i
A= dX2n+ Zl Pi

2
R Nai:K C C*"[0,1] - AxK C C[0,1], n= 2, (1)

\‘/AON (x),N (x) and Pi= Pi(x) (i=1, ,2n- 1) C[0,1]which are aways

real functions, A C, | is the identity mapping and
K, i) = {y (x) Cz”[o,l] y>5i£<)o,1: 0, k=1, ,n},

K = 0< i1< i2< < in < 2n, (2

where N »= X+

C&[0,1], and K1= K@ .n-1, K2= K@ne1 20 1.
W e know that the regularity pointsof A afor the parameter A can illustrate the stability
behaviors in both direction of a classof flying vehicles™. The papers [2, 3] have considered
ome Pecial casesof thisoperator for both n= 2 and 3 Thispaper dealsw ith the regularity

of Aroverall by giving a series of linear isomorphisn classes regectively for the follow ing
three type of operators

A): Ax K, l® ) = AaK,I® |F o+0), k= 0,1, ,n
Bx): Ax (K, |* ) - @ax,|* |2, ©)
C): Ax K, [* ) - ax,|* |b.
* Received Sep. 1, 1994
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w here

bh= (5 bF)im=o .2
Iy k= = ZOHy(” |k for eachy  c™[o0, 1],

and L m is the dual nomn of

In foreverym=1, ,2n

Themain results have been obtained by considering all possible functional constructions
concerning A », and all the extension isomorphisnsof the operators in (3), using the meth-
ods of partial differential equations and functional analysis In the follow ing theorems, the
alphabet a is apositive constant dependent only on 2n but notonm= 0,1, ,2n
Theoren 1 Letk= 0,Pi Cc"'[0,1], i=1, ,n- 1 Let

n-1n- i

o= [zlzo[i' J

P e+ |

Pn

E+ 117,

6 L6(a .61 = [azl(%zl{n'kj P+ Pa [k + &)+ 117

Pk

) | : 1g
Co(@, &, ,6-1) = {A Clxm[énl](- DR, = 2621'

2n- 1

1 » 1, .1 y- (- 1) 1
+ 2121||P'|°+ o6 - D) "7+ Ja},

where @, &, ,6-1=Q Then the (Ao) type goerator Axrin (3) is a linear isomorphisn for

/—H /—H
each A Co(0, ,0)when K= Kiand for each A Co(0, ,0) when K= K2 repectively.

Theorem 2 Let O< k< n,N (x) C*[0,1], Pi C" " '[0,1],1<i<n- k- 1, and K= C&
(0,1). Let

n- k- In- K- i

o= e 2y 3 " YR e 2

P« ”:] Y

and

n- K- In- K- i . n+ K- 1
k- i

* _2. - n- K- i- j
¢y g " e ke 3 e

+ %‘Zl [Pk + %‘) + 1] Y
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Ck (@, 6, & 1)

{/\ Clxm[(i),nl][(- 1)”Re\l A- (a+ 1)2{} '\I(K J)”: _l”\l (K)"c]

n+K1
2252 P+ ZZ P i [+ 22(—;
1 1, .-t ©y- (n+ K- 1)
+ He+ e - 1) (&) "N,

where6=0(i= 0, ,k- 1). Then the (A«) typegoerator Axin (3) isa linear isomorphisn f or

/_l_\
each A Ck ('JZ‘, ,‘Jz‘).

Theoren 3 Letk=nandN (x) C"[0, 1]
(i) For K= K1 Let

2n- 1 2n- 1

&= (Y Pilk+ D %6 = (_gjzl||P2n-j|L+ 1)

and

@]

"t I'n .
W= {A C|Xm[(i)r11][(- 1)"ReN - JZ‘ZO (1+ (j‘)”")U IN &2 k]

Ao Lo 1, ot ®y- (- D
Z 25121(4) l"PZn-jlk"’ Z(él - 1) (611) 1}1
then the (An), Bn) and (Cn) type gperatorsA rin (3) areall linear ismorphisns f or each A
c;
(ii) For K= K2 Let

2n- 1

&= 6,67 = (6, ,en1)= [ZaZ (52||P2n ik+ e+ 11"
c? (e a ,6)
= {A c|minl¢ DRN.- S+ 1)2@ NPT SN

2n1

= ZZ P+ 55+ 3 - D DE) ™+ e},

F]

where6> 0,i= 0, ,2n- 1

SN
Then all oeratorsAfor k= n in (3) are linear ismnorphisns for each A C? ('i‘, '31"
VSN
0, ,0).
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