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Von Karman Equations depends upon parameters, which exact values are usually unknown in actual 
practice. If the equations are structurally unstable that is qualitative change of solution is possible due to 
minor change of parameters or right-hand terms, then it is useful to know beforehand possible 
bifurcations. Most studies of bifurcations for the equations under study deals with bifurcation paths 
associated with the first singular point, whereas detailed study of bifurcation all paths is of fundamental 
importance. 
The non-linear generalized Kantorovich method is applied to non-linear boundary problem for von 
Karman equations with a non-constant right term in order to ascertain bifurcation structure. The 
structure is related to that for von Karman equations with a constant right term.  
What follows is a sketch of the algorithm used to construct and analyze bifurcation structure of non-
linear boundary problem: 
1. Two-dimensional non-linear boundary problem in question is boiled down to a sequence of single-

dimensional problems. 
2. In order to solve a single-dimensional problem, it reduced to the equivalent Cauchy problem.  
3. To trace equilibrium paths (and thereby guarantee good initial approximation for the non-linear 

Kantorovich method), conventional path-tracing technique is employed. 
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4. If a limit singular point is located, then continuation parameter is changed. 
5. If a bifurcation singular point is located, then one reveals intersections of bifurcation paths 

branching from the bifurcation point in question with a sphere (with a small radius) centered in the 
point. The points of intersection belong to bifurcation paths branching from the singular point and 
can be used as start points for path-tracing technique to trace these branches. 

The constant right part. The aforesaid algorithm, being applied to von Karman equations with constant 
right part, results in bifurcation structure with primary and secondary bifurcation paths. The former is 
associated with solutions with equidistant local minima and maxima (along direction 2x ) and equal 

solution function values in these extrema (regular solutions), while the latter corresponds to the solution 
with non-equidistant local extrema and different solution function values (localized solutions). 

The right-part term 1 2 2, cos
p

x x a b x . In that case, a bifurcation structure immanent to von 

Karman equations with a constant right term is broken to bring solutions with a limit singular point 
corresponding to vanished bifurcation one and isolated solutions resulted from deformation of 
bifurcation path of localized solutions as well. 
The right-part term 1 2 2, cosx x a b mx . Here, a deformation of bifurcation structure depends 

heavily on whether the number m  is larger or lesser than the number of maxima of the solution 
corresponding to the first primary bifurcation paths eigenm . Interestingly, for the former case, a limit 

curve is associated with the solution for which the number of maxima equals to m ; meanwhile the 
primary bifurcation path corresponding to the first bifurcation point becomes isolated, and its secondary 
bifurcation paths unhooked  from it and hooked  to the new limit curve. 
Conclusions: 
1. The non-linear generalized Kantorovich method along with conventional path-tracing technique and 

algorithm to construct equilibrium paths branching from a bifurcation point make it possible to 
analyze bifurcation structure of non-linear boundary problem for von Karman equations. 

2. For various right-part term types, one can observe limit curves and isolated solution branches 
relative to primary and secondary bifurcation paths of constant case. Singular points features single 
degeneracy. 

3. The structure considered appears to be deformed one corresponding to von Karman equations with 
constant right term. 

Keywords: von Karman equations, numerical methods to solve PDEs, the non-linear generalized Kantorovich 
method, the generalized solution, primary and secondary bifurcation paths. 
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