Enoch Yu

Problem 1.

Suppose m and n are relatively prime positive integers such that m > n > 0. Moreover, m and n satisfies

the following equation.
3_ .3

m° —n _E
(m—-n)3 3

Find m + n. (Source: AMC 10)
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Problem 2.

Define S,, as the sum of the n'" powers of the roots of the polynomial 3 — 522 4+ 8z — 13. Let p, ¢, and r
be real numbers such that S,1 = pS, + ¢Sn—1 + 7Sp—2 for n > 2. Find pgr. (Source: AMC 12)

Solution Let «, 8, and v be the roots of the polynomial. By definition, the following equations are true.

Shar = ML gEHL 4 R
sk =af + B8 +4F

ey = aF L 4 gE1 Akl

Sp_p = aF"2 4 gF2 L A2

The equations could be used to find the relationships between the roots and a, b, and c.

QR BRHL kL ok BE k) §p(ab Tt g gL ARy e(ah 2 4 gE2 4 4he2)
=" 2(c+ba + ac®) + BE2(c + bB + aB?) + 2 (c + by + ay?)

Continuing,
"2 —aa® —ba —c) + BB —aBt - b —c) + AP —ayt —by —¢) =0

Notice that if 23 — ax? — bx — ¢ = 0, the equation will satisfy. Thus, a = 5, b = —8, ¢ = 13. Therefore,

a+b+c:. 0

Uploaded a new solution in AOPS!
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Problem 3.

Find the coefficient of 28 in
(l4z+2®+-+2¥) (I+a+2° 4+

(Source: AMC 12)
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