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Theorem B-14

If, in AABC, AB = AC, then 2 ABC = 2% ACE.

Proof. Apply 11,5 (and the last part of 1I1,4) with A" = A,
B'=C C =B

Definition B-15

Two triangles will be called congruent if there exists a one-to-
one correspondence between their vertices relative to which corres-
ponding sides are congruent and corresponding angles are congruent.
In other words, the triangles are congruent if we can label the
vertices A, B, C in one triangle and A', B', C' in the other in such a
way that the congruences

AB=A'R', AC=A'C', BC=RB'C
ABAC = 5B'A'C’, SABC = 3 A'B'C’, X ACEB m aA'C'R’
all hold.

Theorem B-16 (Side-Angle-Side, or SAS)

If, in AABC and AA'B'C', AB= A'B’, AC= A'C’, and  BAC =
XB'A'C', then AABC = AA'B'C'.

Proof. We already know, from II1,5 and the note following it,
that X ABC = 2 A'B'C' and A ACB = 2 A'C'B' (Fig. B-4). It remains to
prove BC = B'C'. Suppose on the contrary, that this were false, By
IIL,1, choose D' on B'C" such that B'D" = BC, Applying I11,5 to
AABC and AA'B'D' (where A ABC = % A'B D), we deduce that
ABAC = 2 B'A'DY. Since X BAC = 1 B'A'C' is given, we Ihen havea
contradiction to the uniqueness asserted in 11,4, since A'D’ and A'C’
are distinct rays (why?).

From the preceding postulates and theorems, it is possible to
deduce the transitivity of angle congruence, the remaining triangle




