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THE RESIDUE AT INFINITY AND BEZOUT’S THEOREM 

Grzegorz Biernat  

Institute of Mathematics and Computer Science, Technical University of Częstochowa 

Abstract. In this paper we give an alternative proof, based on properties of the residue 

at infinity, of Bezout’s theorem in C
2
. 

1. The residue at infinity 

Let ( )
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 denote a line at infinity in the projective complex space 
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This number will be called the residue at infinity of the pair g, f. 

2. Application 

Further we denote by ( )
21

,Jac ffJ f =  (respectively, ( )
21

~

~
,

~
Jac ffJ

f
= ) the 

jacobian of the mapping ( )
21

, fff =  (respectively, ( )21, f
~

f
~

f
~
= ). The well-know 

Euler identity for homogeneous forms easily implies the following formula 
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where ,
11
fdegn =  

22
deg fn =  and .Jdegnn f 0221 ≥−−+=σ  

Lemma. If the polynomials 
1
f  and 

2
f  have not common factor of positive degree, 

then 
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We adopt the first component of the right-hand side equal to zero when 

( ) .

21
∅=∩∩

∞
lCC  

Proof. The transformation principle, formula (*) and the elementary properties of 

the residues (see [3]) allow us to write 
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This ends the proof. 
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Example. Let  ( ) ,
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From this lemma and theorem of residues (see [1, 3]) we immediately obtain: 

Corollary (Bezout’s theorem). If the polynomials 
1
f  and 

2
f  have not common 

factor of positive degree, then 
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