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[ Question 1 (10 points)

Let S be the following statement in the language of incidence geometry:

If [ and m are any two distinct lines, then there exists a point P that does not lie on either  or
m.

Show that S is not a theorem in incidence geometry, i.e., cannot be proved from the axioms of
incidence geometry.
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| Question 2 (10 points)

Justify each step of in the following proof of Proposition 3.14 (see Figure 3.39).

Proposition 3.14. Supplements of congruent angles are congruent.

Proor:
Given < ABC = 4DEF. To prove <CBG = {FEH:

(1) The points A, C, and G being given arbitrarily on the sides of
Y ABC and the supplement <.CBG of <ABC, we can choose the

Figure 3.39

points D, F, and H on the sides of the other angle and its sup-
plements so that AB = DE, CB = FE, and BG = EH.

(2) Then, AABC = ADEF.

(3) Hence, AC = DF and €A = 4D.

{4) Also, AG = DH,

(5} Hence, AACG == ADFH.

{6) Therefore, CG = FH and G = <(H.

(7) Hence, ACBG == AFEH.

(8) It follows that <{CBG == <«FEH, as desired. «
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| Question 3 (10 points)

Write a formal proof for Proposition 3.18.

Proposition 3.18. If in AABC we have «B = «C, then AB = AC and AABC is isosceles.
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[ Question 4 (10 points)

Write a formal proof for the following statement, which is part of Proposition 4.7.

In any Hilbert plane, Hilbert’s Euclidean parallel postulate = if a line intersects one of two

parallel lines, then it also intersects the other. o 4 )
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