Expressions Related to the Roots of Polynomials

Sums of squares:
« Quadratic: a?+ %= (a+p)? - 2ap
« Cubic: a’l+p*+yr=(a+B+v)*—2(aB + By +ya)
e Quarticc: a?+p*+y*+62=(a+pf+y+6)>—2(af+
aff +ay + By +-+)

Sums of cubes:
« Quadratic: a3 + 8% = (a + B)% — 3af(a + )
*  Cubic: A+ +yi=(@+B+y)-3@+p+y)(ap+
By +ya) + 3aBy

Reciprocals:
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Products of Powers

* Quadratic: a™ + " = (af)™
* Cubic: (a+B+pY)" = (aBy)"
* Quarticc:. (a+B+y+8)" = (afyd)"

Example

The three roots of a cubic equation are a, # and y. Given that afy = 4,
af + Py + ya=—-5and a + B + y = 3, find the value of

(@+3)(B+3)(¥+3)
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