Or: Nine and ninel!



Two and one

(X3, ¥3) (%3, V)

Parallel Lines Intersecting Lines Coincident Lines
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No points in comumon.
Solution:

y=nmx+b

One point in common.

Infinitely many points in common
Solution: (x. )

Solution: {(x, y): y = mx+ b}

» 2 points determine a line
» Two unequal lines intersect in 1 point

» Let us do everything in [projective geometry to avoid special cases



Five and four

» 5 points determine a conic (e.g. circle, ellipse, parabola, hyperbola)
» Two unequal conics intersect in 4 point

» Conic = two variables X, Y + order 2 equation e.g. X?>+ Y? =1, X = Y2



Nine and nine
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¥ —y =120 (2 —x)

1.2

» 9 points determine a cubic (e.g. an elliptic curve)
» Two unequal cubics intersect in 9 point

» |Cubic| = two variables X, Y + order 3 equation e.g. X3+ Y3=1, X3 - X =Y?



Enter, the theorem

To be formally correct add “generic”, “projective” and “algebraically closed”

» Above two of the cubics are unions of linese.g. (x—y—1)(x—y —2)(x+y —3)

» Special cases are _ and _ (above right)



On growth rates

251

» For degree d curves, the number of _ is d?

» For degree d curves, the number of points determining it is 1/2(d? + 3d)

» So the theorem is essentially saying _




| hope that was of some help.



