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@ In the work we study the problem for the
case A¢Rr=2 Have a hormal form

(Vi +xPe(x)En) - (1 + x99(x)),

where Ey= (sz.y)a Vi = (}’ T (1 T )\)Xz, —2)"(2)1
Formal normal form takes the form

(yH(1+A) + x3(x), —20 + y9(x)) - (1+ 9(x)),
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® The direct study of a formal normal form
with the feature type Bogdanov-Takens for a
particular case, for the purpose of

comparison with the results of Zolondek-
Strozhinoi.
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® Takens in 1974 for the system of equations of
the form

X=Ytoy Y=

got a fairly simple formal normal form

x =y +ax),y = b(x)

but this formal normal form admits of further
simplification.
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® General( for all cases) the formal normal
form was obtained in 2015.
This Form looks very complicated and has the
form:

(Vi +x"p(x)Eq) - (1 + T (x))
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® The field !V (ana cnywaa A £ Q) is formally
equivalent to one of the following fields

N,';ia\ : (Vu + xPep(x)Ey) - (1 + x9(x)), roe
r—1=p<oo,0<g=oco,n

Y = ZieZ+ /hip aix', 1 = Zi€Z+ /g bjxj )
formal power series. Forms N/
are the only modulo substitutions

(x,y) — (ax,ay),a™ ! =1..
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@ Two analytical vector fields V. %
in (€% 0) are formally equivalent ,then and
only then when there is a formal
diffeomorphisms ~ e (c2:0)

H -V =V,oH
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H V=V oH

H(x'_Y)_=(X+Z GiX'yy + Y X'y}
V=(y+(1+A)x% + Y apx'y!, =202 + Y byx' )

c o S
Vo=(y +(1+ A2+ Y ax'y/, =20 + ¥ bx'y!)

Objective :to find a formal normal form as simple as
possible species
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® We substitute the expansions H. v v,
in the main equation :

( (14 2c0x + cigy + +..)(y + (1 + A% + apxy +...)+ \
+(ennx + 20y + X + .. ) (=20 + byxy + ..

(2dhox + diix +3d3ox® + .. )(y + (y + (1 + A% ++..)+

-{-(1 + dypx + 2d02y - F d21X2 + ...))((—2)\)X:2 + b11xy + )

\

(v + doox® +..) + (L + 1) (x* + cpx* + ...

20+ gt + 1)
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coo | e | coo |cmw|can|cia|cos| dao dyy doy | dsn | dyy | dy2 | dog
1(2,0) -1
11.1)] 2 1
1(0,2) 1 E
1(3,0) _9) E
1(2,1) | 2ayy [ bo— | —4X | 3 —1
U
119 | 265 | miee | 2Abiz= ) =
+hoa | —p)
1(0,3) s | b 1 -1
9(2,0)
9(1.1) 2
2(0.9) 1
2(3.0) | 4 o | —2a
tab1.
10
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@ After we solve this system of equations the
formal normal form takes the form

(X =y (1N
==+ Yo + Y B + Yt k=1

o X

We have 3 adjacent degree - 3 monoms from a
formal normal form. Thus , our result is
consistent with the result of
/olondek-Strozhinoi.
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. Formal normal form Zholandeka Strozhinoy
— PWS Publishing, 1997
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Thank you for attention!

17aliya93@mail.ru 13



