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4. COMPUTATION OF THE LIAPUNOV-SCHMIDT REDUCTION 

We provide here the details of the computations performed to provide the reduced 
bifurcation equations for Brusselator Hopf bifurcation. We use splittings and null 
space projections as defined in ? 3. For A, r in (37)-(39) and for any 

4 

(53) 77 (z,A, r) = (Zaii,A, r) E Ker(,,4o) x 2 = Ker(bo), 
i=l 

we find that the truncated bifurcation equations to second order are given by 

4 

B2(Z, A, r) = (I-Q)j2R( a+iP,iA, A) 
i=1 

(54) = (I- Q){( 1 0 ) AZaiki + (-1) [Ao ?ait?2 

+2Ao(ZaiPb(Zai1vi2)] - rOt Zai4ti}, 
*=1 i=l i=l 

where we have used the notation Vki = (i,', V)2)T and j2 truncates to the polynomial 
of degree 2 in the Taylor expansion of 0 at (0, 0, 0) with respect to ai, A and r. In 
view of the orthogonality properties of {1kl}, we can write 

44 

- 2(z A,~Yi (r) Af IV 0 -rDZa iki))iki : i 

[-1 0)E] 

E O! (1 A Eai dt~- rat ( E ai vi ) j 
j=1 i=~~1 = 

- {[(al - a2(P11 - P12))A - 2ra2]l1k + [((P11 - P12)a1 + a2)A + 2ra1]i,2 

+[(a3 - a4(P11 - P12))A - 2ra4]1k3 + [((P11 - P12)a3 + Ci4)A + 2aCf3]b4} 

0, 
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