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M,N — are midpoints. Prove :
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Proposed by Thanasis Gakopoulos-Greece, Istvan Biro-Romania

Solution by Mirsadix Muzefferov-Azerbaijan

By construction PL || NM || QT. According to the given conditions.
BP =QC; PN=NQ; BM =MC
Then ,according to Thales’ theorem LM = MT.
Therefore BL =TC

sin(6 — B) _sin@
BL ~ BP

sin(0 + C) _sin6
TC - QcC

In ABPL rule sine

= sin(0 — B) =sin(0 + C) (»)
In ACQT rule sine
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() = sin(@ — B) - sinA =sin(0 + C) -sinA = %(cos(e —(A+B))—cos(8+A-B)) =
= %(cos(e +C—A4)—cos(0+(A+0)))
cos(e —-(A+ B)) —cos(@+A—-—B)=cos(06+C—A) — cos(e + (- B))
cos(A+B —8) —cos(0+(A—B)) =cos(8 + (C— A)) — cos(m + (6 — B))
cos(A+B—-0) — cos(O +(A- B)) = cos(O + (C— A)) —cos(0 — B)
Let's add (— cos(B + 0)) to both sides
cos(A+B—8)—cos(0+(A—B)) —cos(B+8) —cos(0+(C—A)) =
=cos(@ —B) —cos(B+0);
Here: —cos(B+60)=—cos(m— (A+C)+0)cos(A+C—0)
(cos(A+ B —0) —cos(68 +(A—B))) + (cos(A+C—8) — cos(0 + (C—A))) =
= cos(B—0) —cos(B+0)
(A+B—9)—(0+(A—B))_sin(A+B—0)+(0+A—B)_

—2sin > >
_(A+C-0)-(6+(C-4) . (A+Cc-6)+O+C—-4)
-2 sin > -sin 2 =
. (B—-6)—(B+60) . (B—-06)+(B+0)
= —2sin > - sin >

sin(B—0) -sinA +sin(A—0) -sinC = —sin0 -sinB
Multiply both sides by (2R sin B)
2RsinB -sin(@ — B) - sinA+ 2R sinB -sin(@ — A) sinC = 2RsinBsin0sinB =
= bsin(@ —B) -sinA+csinB-sin(@ —A) = bsinBsinf
bsinA(sin@ cosB — sinBcos0) + csinB(sin@ cos A — sinAcos0) = bsinB sinf
—bsinAsinBcos0 —csinAsinBcos0 + bsinAcosBsin@
+ csinBcosAsins@ = bsinBsinf
(b+c)sinAsinBcos0 =bcosBsinAsin0 + ccosAsinBsin0 —bsinBsin0
Let's divide both sides by : (sin0 sinAsin B)

(b+C)cot® =bcotB + ccotA—

bcotB + ccotA—bcscA
cot@ = (proved)
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sinA

= cot (B +g)



