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We have

A7) : ¢ 4p4n ! ‘
1 ——————— o qn
i f'(=) i _ "go Urtn ~o 11 (p +m)(2p +r)|2[2"

Ll

i +ﬂ.:l —p(1 —28) 2p3(1 —B) — E U yn ¢ 4p4n A1 (p 40 4+ 23p)|= 204"
el

{'(z) c—p +1
The last expression is bounded by 1 if

o

2 1 .
§: 40 S o ) 220108

=0

o

g i

That is %, «u+ﬁ%ﬂn Fn)(2p 20 -28p) ][z [P 2pH(1 — B),
iw=0 i

which is equivalenl o

. < {c+p+n+1)p 4r)p +n+Bp) | :

( LA
(6 pIEES G p+p(—0) '

From theorem 2 we have

. (p +m){p 41 +2p)
ng,o ptn (1— Cl)pg <1

Hence (6) is satisfied if

(¢ +-p +n +1)(p +n +Bp)/[{e—p D1 —B) =127 (p A ap) /(L)

Solving for [z] we obtain
1

Lz s[.ﬁ'. p 1 B)p A +ap) ]”_:_" n=(,1, 2...
captnini—optn+ed

The resull follows.
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A STUDY FOR A UNTQUE SOLUTION FOR A VECTOR DIFFERENTIAL
EQUATION WITH MAXIMUAI

BY

AL ML SOBETH and 120 A ALY

1. Introduction. The differential equations with maximums are widely
appeared in automalic control and electric engineering. In 1971, A. R. Ma-
somedov studied in [2] a first ovder scalar differential equation with
maximum. Then in 1972, he continued in [2] his researches on the quantila-
live behaviour of the solution. Other differenl exlensions and generaliza-
lions were carried oul in several researches such as [3—5,7]. Our presenl work
deals with the question of the existence and the uniqueness of the solution
of the second order n-vector differential equalion with maximum by using
some famous 1vpes of approximations and also by using Schauder’s and contrac-
tion mapping principles. Find 1he solution for the equation

() = F(, x(0), ¥'{f), max a(=), max a'(7)) leJ: = | T) (1)
t €Ll 1} + €lfn 1]

which satisfies the conditions
2D (1) = 2y (i =0,1), (2)

where r and F are n-veclor functions in Banach space K. = > 0is a scalar and
eI =[]t T are positive numbers. it (i =0,1) are constant
n-veclors. Let €2 [J; II] be the sel of all twice differentiable continuous n-
vector function x(0); { € J whose values helong to E. And let ¢ be Lhe Llopo-
logical space in E for the vector [unction x(f) ie. G = (C(J ; E); E) and take
in G lthe set

Wi {2(l) €G: () — 5] 6] X)) — 2ol < b; @, b consts.}.

Thus, {he solution of (1} —(2) will be the vector function a(t) which belongs
to G and satisfies conditions (2).

11. Some hasie concepts 1. Lel F{L, uy, ts, ;. u,) be defined, continuous
in the region

R={led, ||a) — %lis o] &) — 2yl < b, a4, b consts.} (3
and satisfy the following conditions
(i) I F(t, tty, ty, 1y, ) || < M3 M positive number. (4)

(i) | F(t, uy, uy, 1, i) — F(t, @y, i, s, i) < O, || uy — s [y — ilq i
e — g Y, e — ) ()
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where the funclion DI, 1y, U Py ) is conlinuois in 12w L ils all argunents

and also is non-inereasing wor e b 1.4).
1
{iii) B,y e a0 0G) U, By, G By, B[S K S, = ) (%)
: i=)

where k is @ posilive constant.
2. Suppose Lhal d(s, 0,0,0,0) =0, 50 ()~ Ois Lhe, only. selulion of

i) = _1';(! _x)(s, BEs). Y(s), max d(=), max Y=y ds; 1=, (7)
fu <€l el

and so also of (7) wheve
!
(1) < | Bls, P(s), p'(s), max B0, mas Y()ds; telJ. (%)
tu el Tel

310 8.0 m =n.n 1, are continuous functions in J, then we

will consider the uniforn convergent sories & Sa() and X S () where
np - B o=
S = 1 — 5O, Suals), S, (s} max S, =), max S, (=Nds; 1= ()
te Tel TE€f
and

1)
Sty = § (s, Spals), So o(s), max 8,.(5), max S, (e dss (=4 (10)
fy €l Tel
LI, The existence of a unigue colution using approximations, Problem

(1) (2) is equivalent to the integral equalion
a{l) =ag+ Toll—1a) + Pt —s)F (s, a(). 2 (s). max (7). max (=) dsi (=J. (1)
I ~el cel

Thus. to answer the guestion on the existence of a unigque solution for the
integral equalion (11). we need Lhree types of approximalions.
1. Picard’s approximations, 1t is known that (11) can be put in the form

f
(1) = xy + bl 1) 4§ =5y Fis. X £8). T a{8), max Xy, ()"
3 1l (12 1)
max 15,1 () dsit=J,
TEef
such thal

'
(1) = Lo § IS Tuals). Tpa{8)- X L (%)
fe TE

max a9, (D) ds; L=,
:el
where m = 1. 2....
Ilere, we shall use the following notations -

po(py = | dll () — A0 . $int = [max 22z = mas SN i3
i ' (13)

Ligty = [ — SO L, dAT(E) = || maX w0y — max )
<€l el

3 ‘B g
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where & is some olher solution for problem (1), (2) and i — 0.1
» .fhldll("m'l'l?l‘ I. Suppose (L . iy, 1ty 1) is defined. coplinuous i It and
safisfics conditions (1), (3). Also. let the inequalities

é Xg Y A : .t", [ r . 1'2 M2 = {, ,]'I;' L Alr < b’ (1 1)

where 1 = | T — 1, |, be salisfied Then (121, 2) Fnii
) I 3 sali | 2 L2y converye o e fimits x
and (1) which represent the unique solution of probleny (1. I {2). =

Proof. 11 is clear that a, (0. () ; m —1.2.3
. s a TN L T : L2038, are bonnded accor-
ding 1o (14). Using (3). formulas (1212" 1.2 lead Lo - e

¢
| Xpri()—2u(D) | < I_|‘ ({—)O(s. || epls)—Tuals) ||| s — 2 o) |
’ (15}

max a,(7) —nax x = o P -, ;
| na: (7) :11;\ NN N :1—121\ x,.(7) |11;\ Tz (LR s,

3 , ) . )
” '1“) 1‘1"“) | = 1.3 ]'(.S' “ fl:m(.\')—‘:ﬁ,“_l(-\') n ” fl',,‘(.‘i)—ﬂf;,,_](’_\') B

[[max x,(7) — max @, (= e 25 i LB
(7) AN T (L o g iy = g (=) )ds.

el

Sinee

; 1113\ (%) - mcqr\ (N N e 11161,\ [| Tl — i) |-
then. (13) gives .
HELIN< max P () (P =0 1)

and (13) becomes -

Iy
Ll = | (1 —)D(s, by {5) Do (). Max b, (7). max L) ds
i -l pe i :
such thal © S

{
G (1) = f_| TP S REUNEN ) mn?-.ll.,, (). max g, (7)) ds,
W T E =gl

which according to (9). (10) rvespeclively vields
'\bm(l)g Sm“)‘ '.b-.’u“)i: S;n(l)
So.for anv p — 1.2, 3., we can have

. . § mip-—1 -
:tm-*-p(’) - :t""“) | = S'"'I'D 1(” +g!!J+P '.'.(’) +"' -*‘S_,,([)i b2 Sm(’)S P Sm(l).

uch that S i)

I L | 3 f , . - 0 !17—-1 i o
Lt D(-!) :I'm([) I: = S'ml p 1(!) +S.,,,+,,_r_-(_f) + +Sm(l) £ b Sm“)g b Sr;;”)-
whiel converge uniformly on J. T2 Tt

Co S v gt £ R
pr(l,ll-‘)sleé][:llt(r:l.l) .‘)l.tl,,,(l‘)‘t and {'..1.,,,(0} converge uniformly to a(f) and 2'{({) on J. i.e
), (2) has a solution x({). Now, il () is another solution on J Lhen,,

|2 () — &) || < § E—s)D(s, || a(s) — &) [l || @)= F(s) ]

|k
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I max x (7)—max (=), I max x'(s)-max FH ) ds.

el el ~el el

Again, according o (13) we gel

ds). Y'(s), max d(7), max L)) ds.
' ' el

WD < 5 (t —)D(s, na

Since the inequality (7) has only zero solution therefore, the uniqueness of
the solution aff) is just proved. . .
Considering the Tunel's successive

2, Tunel's approximaiions. I
«imations, we construct the solution of equation {11) in the form.

w, gl —1o), o= ! < Tin,
roll) = =z (16)
s+ —1o) 4 (1 —$)Fls, xa(8), Z,(5)s ma:I( 2t
!, =

appro-

max 2,(<)) ds; Tin<l= T,
el

x,, ly<i<Tio

(1) = {—Tin N T
0 x4+ Fis T,(s), 2,(s). max r.(2), ma;\: (7)) d.s",l-, Iz T
{y gl TE

where =1, 2, 3,.... ) .
Theorem 2. Suppose F(, iy, Uz, Ua n,) is defined, conlinuous n R a_nd
safisfies condifions (), (5). Then (16) converges {0 the limils x(y and X () which
represenl the untque solution of problem (1), (2). _

Proof. 1i we suppose that n<m we can obtain from (16) that

—Tin s
) =T 2ol —1o) + j‘ {{ —s) F(s, 2.(5), Tuls) m;e\? Tl
fe v

t—Tlm i _
max Th(t) ds+ (t—5) F(s, Tmls), x,.(8), n}(é:lb () (17)

§
el t—TIn

T Ly
maz an(7) ds; — <!= T,
tel m

t—Tj0

wly=zpt §  Fls lsn) Ta(s), MAX Tl7), MAX (1)) ds
fs T T

t—Tf0 ,
2. (s), Trls), MAX Tp(T max =«
i !_[ Tin F(31 m(&)a m( )! i m( )’ el

1)) ds; g <t<T.
m

where m = 1,2, 3,.. . 30, formulas (16), (17) give

t—Tim

) O § s 2l 3505 e ), gD G
[ Tin = ’
(=i sy 1 1 ) —alsh) | max @) — max ()

+ ‘j (t —-S) (D(S’ “xm(s)
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3

[ max aj(z)— max z(=) ) ds; i -
cel mn ) =3 'L,,( ) ) (I.S, . ¥, fs 1‘
| E v t—Tim
a(D—rx )] s §
f

F(S! :r'm(_-\‘)- 'T;n(s)a max J'm(f). max :1.""(7)) d.\' 3
Tl  zel

1~ T/n
1 1{ (D(\S .I'.-n(-s)—.'t‘,n(S) ”s '_1-;»(.3)—;1';4(3) a ” max .l'm(f)— max x (_) |
Tef -el atx /Al
g ) max () dss - <I=T,
which vields . L
(T2[(2n%) — TH(2mH) M ; T/m< i< Tln.
-I‘m([)'_‘l',,(!) < (2 T‘-’) t—Tin

2n? B 2me M _:_tg (’mq) D (S_» .'Em(S) _Iu(_.‘i) I,

| 2ad8) — 2 ) [, | maX 2p(7) — max 2,(z) | | max zp(z)—
-l el Tel i
= |' T
. max a7y [pds; — <f<T,
TEer n

(Tin—Tim)M; Tims<t< Tin,
:T:n“) —.1';({) ”5 T T {—Tflr
1 )M’ -| l Bs, || 2, {8) =2, (Y. I 2 () —2,(s)

It m

| max x,(7)— max x,(< R e - T
el e (=) I nas T(7) 2 () ) ds - ah<i T,
Using the nolation (1 tis

# =|| ity — aiH! |
we oblain Pl = () = 1

(T2(2n?)— T2(2m»)) M; Tims<!< Tin.

'\lr’n m(!)g r:l:i . E I T/n
(2,,2 Dy M4 -L (=) ® (s, wa,m(s), a,mls), max B ml):

max &, pltds; — < g T,
tel n

such that
(Tin—T/m)3d; Tim<t< Tin,

L (s o (LT TN e
(n m) M { Ofs, P m(‘)v%.m(S),_n;?x G ml7)

]

p T
max bl () ds; —
Tel n

<!l g T

“
Now, let u, (1) be the solution of
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e — —_—

(12H(2n*) - .T2)(2m?) M, Tim< t< Tin,

(l B Tg fll‘z 1=Tn ;
o, mb ) —_ — | M j U S) (b(.\'- ‘;J'-,,.m(ﬁ')- Py m(-\)- MLAN gy --:(7)4
upE 2m? Iy Tel

e

max u, n(0) ds1— <Is T,
i
such that
(T/n Timy M, Tim<!t< ‘T'In.
g rl\ rp :, — iy )
lj‘ﬂﬂl(!) . - i :‘[ + .‘ (l)(.\'. E-‘-u,m(.x)' :"n m(sl!'5 “.lﬂ!\ lln_m( -*'.11
I m f el

max w,p(e) ds;— == T.
n

Therelore
df}".ll'i‘.’) S E"'ﬂ,fﬂ(’)’ all(l dﬂn.m“) S P'n.m“)-

Bul both lim w, o) and lim wp W) tend to zero according lo the basic
concepl 2 as 1,N—00. So,

lim [ 2,0 —2D || =0, and im || Z(D—2,(0H | =

1,9 o N

Thus, the sequences {x,(/)} and {z,(0)} uniformly converge to the limils x (f)
and z'(f) wich represent the solution a(f) of problem (1), (2). The uniquencss
of z{l) can be proved similarly as in Theorem 1.

3. The lower-upper hounds approximations. lere, we construct for (1 1)

the following two formulas

g
o() < x Fal! i) § ({—5) I (s, pls)s o'(s), max p(<), max o'(%)) ds.
b ~el Tel
and '

H
a()z 2 2l —To) + [ —5) F(s,a(s) &' (s), max o), max a' (7)) ds,
iy TEl TEl

where p(f), a(f) are Lthe lower and the upper bounded functions for a(l) such

that )
o(ty) =a(le) =To and ¢ (le) =a (I} =%

Thus, the lower and the upper bounds approximations will be of the forms
i
emll) £ T +2{t 1) +§{{—s) F (s, pmlsh pa($)s mé‘rx oul™)) mearx onl( 7)) ds.
s T =
and (18)
‘ r
o)z v (1o} [t =5y F (s 6l 8), Gp(s), Max 6a(T), mearx an(2)} ds,
to Tel T

such that
!
oo(l) < ot § F (s, ouls): p(s) max pulr) 1A o)) A5,
to t€l rel

and
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i
o, (= 7, }- F (s, am(s). o,,(s), max 6,{7), max o,(7)) ds,
f el -ef

where m =1,2.3,....
Applying the notations

e
" ()= | e () —ox' (O} |,
an 7 i . {}9}
(1) = || max gif(z) — max ap(7) | (i =0. 1),
TEel =gl

we can prove the following.

Theorem 3. Let F (L, uy, uy, Uy, uy) be deftned, conlinuous in R and salisfy

the conditions (4), (3). Then, the sequences { : a nd {s,

1 . s RCES Pm([)}’ {9m(t)}v { m(f)} and { U)}
converge uniformiy to the fimil x() and z'(t) which give (R i font
e (1), (2). (] () whieh give Lhe unique solufion of

Proof. Refering to Picard’s approximated formula (12}, we can write
: !
omll) =0 +2{l —1y) +_[‘ {t —s} F(s. pm 1(3), om 1(8), max o5 (), max o1 7)) ds,
. el zel ;
and ‘ (20)
O ull) = xo +2(t —15) + § (t —5) F(s, 6, 1(5), 0 1(5), max G 4(7), Max 6, 1(7)) ds,
1 sl el
such thatl )
H
pull) =20 +‘j F (s, pm1(5), O-1(8), max o, 1{7), max om (7)) ds,
fo Tel Tel
and

H
oall) —.:t,,-&-}' F (5, 6,1(8), Oy o(s), max g, ,(7), max R
(] —egl TE€l

Thus, putting m=1 in (I8) and m=2 in (20), we get

o1l < eslh)s o< 0y(D) 5 pulke) =alle) =, oalle) =aille) =0,
and so also

o< )< DS all) 3 ¢/ (le) =0l =5, pitle) =0ulle) =T,

Again, putting m=2 in (18) and me=3 in {20) we can obtain

0:()< ga{l) < aill)< o5{l) 3 9:(fa) =0:2(l0) =T, pallo) =ay{ls) =To.
and so also

on)< sull) < o)< oult) 5 2lly) =alte) =20, 2s(lo) =ay(lo) =2y,
Repeating the process, we can finally deduce that

v S Ppakhs EYRTAES- () EJ- PU()E e
and also
PN (S ELW (EL U EL AR CESEES

L]
§ — Matematich
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for which {p.(O0} and {p,()} seem to be monotonically increasing, bounded
above by o,(f) and o,(f) respectively. Also. fo.0) and {o,(H)} are monotoni-
cally decreasing, bounded below by o) and g, (1) respeclively. Hence (),
o'(1) o(t) and o'(f) are uniformly bounded. Now, taking £ 0 sufficiently small
and () =0, we can have e :

! Pm(ll) .Olrl(_{'l) | < e and | .o:n.ul) P;..“z) ! < £ if !!'.' 12 il

where 3—=¢/M(T+ | T—1,)) and /M respectively.

Consequently, {o,,(D}, {p,(1)} are equicontinuous on [£,, T] and so also {o,.(D},
{on(D}. From above {5,(O} {a,(O} and {o, (O}, 1o, (D} will be uniformly con
vergent i.e. converge uniformly to x(f) and 2'(f) respeclively. Moreover. since

H
! ?m“) ull) ]| < [ (1-—.8‘)(1)(.\'! | om 1(8) —ap, KMl Howm W(8) = 1 () |,
. (21)
I max g, () — max g, (%) |, || max p, (<) — max a1 (T ) ds,
=gl el el Tel
and

| max pf(t) —max oli(7) | < max | ph!(+) —oi(=) || (i =0, 1).
TEf vel Tel
Then, using (19) we obtain #,'(f)=max 2,0(1), and (21) becomes
H
2 § ((—8) @ (s, 2 (8}, 2 ofs). max 2, (7)), max a2 {T)) ds,
1y Tl €l

which has only the zero solution according to (7). Therefore

lim 2,(f) =lim || Prr!([) ax(l}ll; i.c 2(l) = oty =alt).

IV. The existence of the solution by fixed point priveiples. Iere, we
introduce the theorem on Lhe existence of a unique solution for problem
(1), (2) by using Pirov’s and Schauder’s fixed poinl principles. We must take
in account I and IT besides Lhe generalized norm [6] which is defined by

max || x{(f} | ; ;

() | d : 22

® max | x(f) | e}
F

Pirov’s fixed point principle [6].
Theorem 4. Suppose F ([, u,, ty, ty, i) is defined, continwous in R and
satisfies (4), (6). Suppose also that the following ineyualifies

A :
B b -+ r+—I rega, | ag ||+ Mreh, (23)
2
and ot
rk(2 4+ ry =1, (24)
where r— | T—1, | are salisfied. Then. problem (1), (2) has a uniqie solution
(1), :
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Proof. Since G=(C(J; E); FE), we take in G the set
W ={alyeG o) —x, | se |2 -2 <b;s a, b consts.}. (25)
Now, let (11) take the form z(!) =.A(a(f)) where

A(a(l)) =0 424l —1) 7 (1—s) Fs, 2(s), «(s), max (=), max 2'()) ds. (26)
l!u_ St vEf T&d €5
It is clear by (23), that (A(z(h))= W since

. 3 :
[ Al —x | £ |2y -'_r-{—(—jr“. and | A{X{())—a, | < Mr,

o

i.e. the operator A converts W into itself. If 2,(), z.(f)= W, we shall have

DA (D)) —ArD) | < [r(f K| Ty(s) —als) | 4| 2als) —xls) || +

e

+ [ max x;{t) —max zy(=) | + | max TH(7) —mwax xy(7) [} ds,
zel +ef el rtel

which leads to
| A(zy () —Ax(D) | <K max (| 2 () — (D) || 4+ 2 () —ze() ). {27}
ince
| max z,(7) —max x,(z} |< max | 7,(7) —2a(7) |
Tel - €l el

Also, ’
B A~ A0) | s2rk max (| m0—20) |+ BO %0 D, (28)

according to definition (22) the inequalities (27), (28) can be written in the

form
rek ik
| Agy—Ax, | < Ty —Ts |,
' e (Qrk 2rk]] 1= |

where the included matrix seems Lo be the ,a-matrix” 6] if and only if ine-
quality {24) is satisfied. Consequently, from the contraction mapping principle
[6], the operator A has a unique fixed point x()=G, i.e. equation’(11) or
problem (1), (2) has a unique solulion,

2. Schauder’s fixed point prineiple [1]

Thearem 5. Consider F{I, u,, u,, u,, u,) which is defined, conlinunous in R
and salisfies conditions (4), (0). If for r—= | T —to| the inequalifies

R M g
[zl +] 2l r+— e (%] +Mr<b, (29)
hold, then problem (1), (2) has ol least one solution a(h).
~ Proof. As we know from theorem 4, G is in E for all continuous diiferen-
tiable n-vector functions a(f). the set W and the operator A are defined as in
{25) and (26) respectively. Now, il is known that the swecessive approxima-
tions for equation (11) take the form



18 M. M. SOBEIH and E. A, ALY 10
r t ,
2,0 =T+ — o)+ | (1—5) F(s, x, 4(8), x,(s) mafx 2, 1(7)s
ty =€
max &, (N ds; n =1,2,3,...
el
such that

, _ i
2o(8) =25 4§ F(x, x,1(s8), 2,.1(3), max 2o af7), max a;,(2)) ds; n=1,2,3,....
fo el . tel]

If in W the sequences Zx,(l) and Zx,(f) are uniformly convergent to the vector
functions x(f) and 2'(f) respectively then the vector function f(t, T (0), 2,0,
max z,(t), max x,(<)) will uniformly converge in J to f(f, x(f), 2’(), max x(=).
Tel el Tel

max x'(7)) since f(/, x(f), z'(f), max (<), max &'(7)) is continuous. Consequently
el Tel el

Az,—Azx and Ax,— Az, i.e. the operater /1 is continuous in W. It is clear,
according to (29) Lhat

hARD) | < @ [ A@O) | $b, (30)

which means that A is bounded and mapps W into itself. Also, taking L, (=T,
¢ =0 sufficiently small and 3(e) >0, we can have

| AG()) — A} [ | AR E) AN < e if [h—ti] <8
where § = ¢/(M | T+r]) and /Al respectively.

These results aceording 1o Arzela theorem [1] show Lhat the continuous
operator A converts the bounded set W into ils compack parl. So, using
Schauder’s principle [1] the operator A has alleast one fixed peoint x{f) which
is the solution of problem (1), (2).
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EFFECTS OF DISPERSAL ON THE STABILITY OF TWO
PREDATORS AND A COMMON PREY

BY

AL AL AMMAR

Introduction. Stabilily of systems of interacting species has been investi-
galed by various aulhors, for example Goh and Agenew [7}; Kazarinoff and
Driessche [12]; El-Owaidy and Amunar |2, 3, 4, b}. Effects of dispersal on the
stability of theequilibriumstate have also been investigated by various authors,
for example : Gopalsamy [8]; UHadeler et al [9]; Levin [13]; Nallaswamy and
Shukla [10.11]; El-Owaidy and Ammar [6]. In particular. Nallaswamy and
Shukla |10] investigated the effects of dispersal on the linear and nonlinear
stability of the equilibrium state ol a predator-prey system with functional
response.

1. Basic systems. Consider a system modeling the interactions of two
compeling predator populations living exclusively on a common prey in a
linear one dimensional [inite habitat (0<zs L) with intraspecific interaction
of prev and functional response. The system given by :

_t'.l-"] ) algi\'g o (1131‘.\r3 )+ 5 BNI)
e 14aN;, 1+4aN] .2z '

éx
H.'\'-; . N "17
(L1 = -.\3(—(:2+_“L\1__ (123.\'2)+:§-(D222),

=[N} [a, —ay; N

ét 1 4aN; dx ai
o0y N, a; + —(-EQL— — Uz Ny - _8' D, 2 n) ’
ot 14aN, ax ax

where N,(x, ) is the population distribution of prey specics; No(z, I}, Ny (%, )
are the population distributions of predator species at time {; and Dy, D,, D,
are the variable coefficients of dispersal which are positive. The interaction
coefficients . s, O, tyys (Gags thyg, Uyay (g, Qay, Uy, a0d o are positive constants.
The factor (1 +«N,) T represents the functional response in the model, and «
determines the strength of this response. For a positive equilibrium (N7, N,
N3) we have:

ay— g N F2N]) =N 0 N;. (0 +0ND)(1 +aN) =ax NG,

{1:2:)
(t; +a,N3(1 +aN]) =aa Ny



