Solution to Problems ©-3

Problem A: Let z,y, and z be roots of the equation x3 + ax?® + bx —
ab = 0, where a and b are real numbers. Find (x + y)(z + 2)(y + 2).
(You have to show all your work and/or justify your answer.)
Answer: By the Viete’s formulas we have:

—a=x+y+z2 b=zxy+xz+yz, andab=zxyz.
From the identity

(v +y+2)(zy + 22+ yz) —zyz = (x +y)(z + 2)(y + 2)

it follows that (z +y)(z + 2)(y + 2) = —2ab.
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Problem B: Prove that if a+i+c = % + % + %, then
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_— = — 4+ — 4+ — dd n.
P T + o + o for any odd n

Answer: It follows from the equation
1 1 1 1
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that
abc = (a + b+ c¢)(ab + ac + be).
Hence
0= (a+0b+c)(ab+ ac+ bc) — abc = (a + b)(a+ ¢)(b+ ¢),
and a=—-bora=—corb=—c.
If a = —b, then
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for any odd n. Same in other cases.
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