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1) When one changes q and keeps constant p in the graph 

y = x2 + px + q, 






(1)

the graph is translated parallel with the y axis, as can be seen easily from the equation (1). This has as a consequence that the number of intersections of the graph with the ox axis, i.e. of real solutions of eq. (1) changes. This number is related to the discriminant of the equation, 
Δ = p2- 4q







(2)

- if Δ > 0 there are 2 real, distinct solutions


- if Δ = 0 there is a double real solution


- if Δ < 0 there are no real solutions

a) p= -5, q= -6:  I see in the applet there are two intersections with the x axis, and this is due to the fact that Δ = 49.
b) p= -5, q= 4: I see in the applet there are two intersections with the x axis, and this is due to the fact that Δ = 9.

c) p =  -5, q = 7: No intersection with the x axis, Δ = -3 <0.

2) When one changes p and keeps constant q, the intersection with the y axis is kept constant. Looking into eq. (1), it is clear that this intersection is q, and one sees why this is the fixed point now.

In this situation, the number of intersections with the axis Ox varies again, and it could be 0, 1 or two, depending again on the relation with 0 of Δ. From relation (2) it is easy to observe that Δ has the same value if p changes sign, and that that for 
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 there are 2 distinct real solutions, for 
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there are two equal real solutions, and for the rest there are no real solutions.
By inspection using the applet, and also verifying in the formula for the solutions I found 

- for (a) p=-10, q=16: two real solutions  

(b) p=-8, q=16: two real, equal solutions – graph tangent to the x axis

(c) p = -6, q=16: two complex conjugate solutions 
3) Using simultaneously the three frames one can understand better the quadratic equation. If one changes p and q in equation (1), i.e. he moves the point (p, q) in the red frame, the equation could have:

A. two intersections with the x axis in the blue frame, i.e. 2 real solutions, seen in the Argand diagram as 2 points on the real (u) axis.
This situation corresponds to Δ > 0, i. e. to p2- 4q > 0, and leaves no trace in the red frame.

B. one intersection with the x axis in the blue frame, i.e. 2 real equal solutions, seen in the Agrand diagram as 1 point on the real (u) axis. This corresponds to Δ = 0, i. e. to p2- 4q = 0. 
C. The graph y = x2 + px + q does not intersect the x axis in the blue frame, i.e. there are no real solutions. The solutions are complex conjugate, and in the Agrand diagram are symmetrical in respect to the u axis. This corresponds to Δ < 0, i. e. to p2- 4q < 0. In this case, the movement of the point (p, q) in the red frame leaves a coloured track.
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4) From this analysis, I see that the regions of the plane (p, q) are:

· the region outside the parabola q = p2/4 (region A), where the roots of the quadratic equation are real and distinct
· the region on the parabola where the roots are real and equal (region B)
· the region inside the parabola, where the roots are complex conjugate. They are purely imaginary (i.e. on the v axis) if p = 0. (region C)
6) The roots of the equation 
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 are complex. By inspection or solving the equation ones find
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They satisfy the Viète relations, so that:
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They are solutions of the equation, so that: 
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