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We consider the Cauchy problem for a model partial differential equation of third order with gradient 
non-linearity: 
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The equation is a non-linear equation of Sobolev type.
In the classical work [1], Pokhozhaev and Mitidieri used a rather simple method of non-linear capacity to 

obtain deep results on the role of the so-called critical exponents. In the present work we prove the existence 
of two critical exponents (q1 =  2, q2 = 3) such that, for large classes of initial functions u x0 � �,  there are no 
even local-in-time weak solutions of the Cauchy problem if 1 1< <q q ,  there are local-in-time weak solutions 
if q q> 1,  and there are no global-in-time weak solutions (all weak solutions blow up in a finite time) if 
q q q
1 2
� � .This paper is a continuation of our investigations in [2–4].
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