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Abstract. In the present paper I give parametric formulas of integrals of meromorphic
forms in the case of C*.

1. Parametrizations of integrals at finity

Integrals of meromorphic forms occur in the definition of residue. Let us
remind then the definition of residue of holomorphic mapping at a point. To retain
symmetry with second part of this paper we will limit to the case of C°. Let
/= (fi, /) be holomorphic mapping in the neighbourhood of point &= (a1, &) € C°
with zero isolated at this point; and g holomorphic function in the neighbourhood

of point a. As residue of pair g, f at point a we define an integral of the form

(s.[1,2])
g(z)dzl Ndz,

1
Res, g/f: (2ni)? J 71650

a

where T, :{z:| fi (z)| =g, |f, (z)|:8} is sufficiently small real two-cycle in the

neighbourhood of point « with positive orientation given by nowhere not di-
sappearing on I, form d(arg fl)/\ d(arg fz)

Calculating of residue we might then reduce to calculus of residues of mero-
morphic functions of one variable. However if the germ of function f; in point «
has reduced decomposition then

£1@)=1£16)- £.6)

for z from some neighbourhood of point a. Then (s. [3])

Resug/f:Zres goq)j (fzoq)J)

0 Jacfo®, fr,0®,

1<j<m
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where @; is parametrization of the set of zeros of function f;; defined in the

neighbourhood of point 0 at C, ®(0) = «, j = 1,..., m, a Jacf denote a Jacobian
of the mapping f. Thus the integral of meromorphic two-form is reduced to the
integrals of meromorphic functions

dt

( )a’zl /\a’z2 B (q) (t)) (q)/(t)),
P ARG AE) - Z 2 Jac (@, (1)) fz( L)

where C; are sufficiently small positively oriented circles with the center in point 0
at C. Similarly, if the germ of function f; at point o has reduced decomposition,
then

fz(z):le(z)...fzn(z)

for z from some neighbourhood of point ¢, thus

!

s (0 A
| e AR Rk M Fr ) R A

where W, is parametrization of the set of zeros of function £, defined in the neigh-
bourhood of point 0 at C, Yi(0) = o, k= 1...., n.

Applying above parametric formulas we obtain the given relation between inte-
grals of following two-forms (s. [4])

) J‘ (Z)a’z1 ANdz, J‘ Z)le ANdz, B g(z)a’zl ANdz,
rafl( ) (Zl al) fz (Zl _al) fl(Z) fz(Z) flfz(Z)'(Zl _al)G
for >0

2. Parametrizations of integrals at infinity
Integrals of rational forms occurs in definition of residue at infinity. At the be-

ginning let us assume the following definitions. For polynomial / of two variables
we define polynomial

h(Xl,X ) Xd%hh[ XZ]
X, X

and for point p=(0:1:y)e P? its affine image 7 =(0,y)e C”.
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Let = (fi, £5) be polynomial defined on C* of components relatively prime and
different then constants while g be arbitrary polynomial of two variables. Let us
denote o =deg f, +deg f, —deg g —3. The residue of pair g, fat infinity we define

by the formula (s. [4, 5])

/f_— ZRes gXxy /(fl,fz) for >0

(lm(z Ny

and

Resoog/f:_ ZResagN/(?l,Xfcfz)z— ZRes[;gN/(Xfol,fz)

aeCynly, beCynly,
forc <0

where L, represents the line at infinity over C*, while C| i C, are the closers at P* of
curves f; = 0 and f, = 0, respectively. In the second part of definition we additional-
ly assume that (0 :0: l)e C,nl, and (0 :0: l)e C, nl,, what in fact just simpli-
fies the notation (s. [4]). The integrals of forms occurring in expression of residue
at infinity we may now parametrize. Let c < 0 and let ce€ (C1 mCz)mlw. If the

germ of function ]71 at point ¢ has a reduced decomposition, then

5= 71 ()... £, ()

for x from some neighbourhood of point ¢. Then

J’g xl dxl /\dx2 —omi g(&)j(t))tcmj 72(&)/'0))’ dt
I» Isj<p ¢ JaCJN((qNDj(t)) 72(51(0)

where @ j (t)= (t” 7,0, (t)) is parametrization of the set of zeros of function ]71]. in
the neighbourhood of point 0 at C, C, CT)J(O) =c, j=1,.., p, where ]7 = (]71,]72)

Similarly, if the germ of function /72 at point ¢ has reduced decomposition, then

Fo(x)= 1 (x)... 1oy ()

for x from some neighbourhood of point ¢. Then

!

g xl | dx, /\dxz — i ( ()) N(Nk(t))
rJ: fl(x fz ? Isk<q ¢, Jacf(‘{’ ()) 7(Nk(t)) “
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where q’k (t): (tvk v, k(t)) is parametrization of the set of zeros of function 72k
defined in the neighbourhood of point 0 at C, q’k (0)=c,k=1,...,q. Theresidue at

point ¢ € (C , N C, )N 1, at infinity we may, in this case, define as

xl Cdx, A dx,

_ g
Rescalf =0 i 70) A)

Then

Res, g/f = ZResc g/f forc>0
ce(C1nCy )Nl

Let o <0 and let aeC, n/,. If the germ of function 71 at point has the reduced
decomposition, then

A(0)=Fu®)... 7, &)

for x from some neighbourhood of point a. Then

J- g(x)dx1 ndxy i §(&)J(t)) /72 (&)J(t))l _OH, dt
xl fz(x) I<j<r (eraC/?I(&)j(t)) 72(&)/(t)) !

where @ ; (t)= (t”-’ ,0, (t)) is parametrization of the set of zeros of function 71 ;
defined in the neighbourhood of point 0 at C,&DJ(O):&, and ]7, = (]N"I,X("fz )
Then the residue at point a € C; N[, at infinity we may define as

1 Z(x)dx, A dvx,
@u) £ £i(x)x" )

Res, g/f =-

Then

Res, g/f = ZRes;g/f for 6<0

aeCNly,

Similarly, let 6 <0 and let be C, N/, . If the germ of function ]N‘z at point b has
reduced decomposition, then

fz(x): j?z](x)...]‘%(x)
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for x from some neighbourhood of point b. Then

g(x)dxl N 7.0 (7.0 ov,
I fz(x) - 1<k<s CkJac}H(q’k(t)) }l(q"k(t)) t dt

where q‘k (t):(tv" Y, k(t)) is parametrization of the set of zeros of function 172,(
defined in the neighbourhood of point 0 in C, ‘i’k 0)= b ,k=1,..,s, and
f,, (X“’f1 , f2) Then the residue at point b € C, N/, at infinity we may define
as

1 g(x)dx, Adx,

e {57 () 7o)

Res; g/f =~

Then

Res, g/f = ZRes g/f for <0

beCyrnly,

Let us now observe that if a = b and o <0, then the residues I and II are con-
nected by equation

I i glox)dx, A dx,
(*%) Res, g/f —Res, g/f = (2;.)2 J‘g}} (Z)Ax‘;c
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