Aleksander Twarowski        Gdynia Bilingual High School No 3, Poland. I am exactly 18.

y=[1+(x-t)^2][1+(x+t)^2]

For t=2
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For t=1/2
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We can observe that for t=2 it has 3 stationary points (derivative is equall to 0), 2 minima and 1 maximum.

For negative t it is the same. For t=-1/2 it look as for t=1/2.

Let's expand this formula:

y=[1+(x-t)^2][1+(x+t)^2]=
=1+2x^2-2(t^2)x^2+2t^2+t^4+x^4=

=x^4+(x^2)(2-2t^2)+(t^4+2t^2+1)=

=x^4+(x^2)(2-2t^2)+(t^2+1)^2

When we find its derivative with respect to x we obtain

y'=4x^3-2x(2-2t^2)=

=4x(x^2-t^2+1)=

4x[x^2+(t-1)(t+1)]

Now we can investigate stationary points:

4x[x^2+(t-1)(t+1)]=0

It is important to observe that [x^2+(t-1)(t+1)] can be factorized only when (t-1)(t+1)is negative. It is satisfied when t belongs to interval from negative infinity to -1 inclusive and from 1 inclusive to positive infinity.

Hence, we can sate that when t belongs to [-1,1] graph looks like for t=1/2 above, and when t belongs to ]-infinity,-1] or [1, +infinity[  graphs has three stationary points and looks like the one for t=2 above. 

Because sum of those two intervals is equal to set of Real numbers, graph cannot have other shape.

