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To deal with transient problems, the PGD (Propemnegalized Decomposition) [1] method
has proved to be efficient thanks to its ability Handle the time coordinate in a non-
incremental fashion. The main idea of the PGD it for a solution as the sum of products
of functions of each variable, which reduces dcadlif computational costs. But one
difficulty of the PGD lies on the resolution of nbnear problem which is usually done by
linearization.

One widely used method for solving non-linear peoblis Asymptotic Numerical Method
(ANM) [2]. By introducing an expansion to the edgiium equation, ANM consists in
transforming the non-linear problem into a sequentdinear problems in recurrence.
However, one of ANM drawback is its poor solutioncase of transient problems. In a recent
paper [3], we introduce a coupling of PGD method &NM to solve transient non-linear
problems. The numerical example is illustrated Baheat equation:
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By using ANM, let us consider a loading parameteof the non-linear term:
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whereT and ¢ are supposed to be in the polynomial form of patama :

p=@ tag +a’g +..a"p, 3)
T=T,+al, +a’T, +...+a’T,
In the procedure of ANM, a linear problem is solvedeach order of parameter The

resolution of these transient linear problems isedoy PGD method. At each order, the same
differential operator is used, leading to an edintiway to compute the non linear solution.

The construction of bifurcation diagrams in comphkefurcation problems involving
dissipative systems is usually time consuming. d@r and Vega [4] have recently proposed
to use POD based Reduced Order Models to be manputationally efficient. As the ANM
iIs an efficient method to compute bifurcation biftzex [5], we here extend our alternative
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approach, ANM-PGD, to solve a simple bifurcatiomlgem for a Fisher like equation as
suggested in [4]. The equation is recalled here:

(4)

with homogeneous boundary conditions at x equaasid 1 and wherg is the bifurcation
parameter.

The results are discussed in terms of number a¢lements and time saving and compared to
those obtained by Terragani et al. [4]. Furtherntbeeability of the PGD to treat parameters
such as the bifurcation parameter as additionaidioates of the problem is explored.
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