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Problem: Let ABC be a triangle with sides a, b and ¢, all different, and corresponding
angles «, (3, and ~. Show that

(a) (a+b)cot (B+ %7) + (b+¢)cot (v + %a) + (c+ a) cot (a + %ﬁ) = 0.
(b)  (a—b)tan (B+ %’y) + (b —c) tan (y + %a) + (¢ — a) tan (a + éﬁ) =4(R+r1),

where R is the circumradius of the the triangle and r the inradius.
Solution (a): The left hand side of (a) is equal to

2R {(sina—i—sinﬁ)tana;ﬁ + (s.inﬁ—|—sin'y)taunﬁg7 + (sinfy—l—sina)tanvga]

a+6sina_6+2sin 1n6_7+23in sin
2 2 2 2 2 2

= 2R][cos S — cosa + cosy — cos f + cos o — cosy] = 0.

- 2R[2sin B Tray 7_0‘]

(b): Since, r = 4R sin § sin g sin 7, the left hand side of (b) is

2R {(sina — sin f3) Cot(a ; 6) + (sin B — sin~) Cot(ﬁ ; 7) + (siny — sin @) cot(7 ; Oé)}

= 2R |:2COSQ;_6008&;5+2COS6—£7COSB;V+2COS,V_£OCCOS’Y;OC:|
= 4R][cosa + cosff + cosy] = 4R {2cosa;ﬁcosa;6+1—2sin2%}

= 4R <1—|—281n%[cos

a—f a+ 671\ .y B a)
5 cos — })—4R(1+481n251n281n2)—4(R+7’).



