Glossary of formulas and theorems: Algebra,
number theory, counting, and probability
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Achievable

Algebra

Number theory
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Quadratic formula Fermat’s Little Theorem
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L . N Euler’s theorem ( a and n must be coprime and
Vieta’s formula for quadratics . @(n) is the number of positive integers less
(r represent the roots of the equation) b c than n that do not share any prime factors with n)
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Vieta’s formula for cubic polynomials Sum of squares
© P(x)=ax’+bx*+cx+d n nin+ D2+ 1)
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o 1"1+1"2+T‘3=—E ]
)
d
© TiT2T3=-7 e I
\ J Sum of cubes
N = 1)\ 2
Vieta’s formula for higher degree polynomials ° Zn3 =1%3+2%+3%+. +n?= (n(nz ) )
© P(x)=anx"+an1 X" +... +ax+ag "t Y,
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© Tirz...Tn=(=D" - Counting and probability
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Newton sums © Permutations = W
o f(x)=x"+ax"T+ax"+... a1 X +a, | '
© P,+a;, =0 © (Combinations = m
P, +a,P1+2a,=0 o >
P3+a1P2+a2P1+3a3:0 e ~
P, +a,P3;+ay,P,+aszP;+4a,=0 Binomial theorem (used in both algebra and
- / combinatorics problems)
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Work-Rate Formula Euler's formula ° (a + b)n — Z <Z> an—kbk
© Work = Rate (Time) © e =cosf+isinb —
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