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Asymptotic Notations.

O(g(n)) = {f(n): there exist positive constants c1, ¢, and ng such that 0 < c1g(n) < f(n) < cog(n) for
all n > np}.

O(g(n)) = {f(n): there exist positive constants ¢ and ny such that 0 < f(n) < cg(n) for all n > ng}.

Q(g(n)) = {f(n): there exist positive constants ¢ and ng such that 0 < cg(n) < f(n) for all n > ny}.

f(n) = o(g(n)) if limy, o LM = 0.
f(n) = w(g(n)) if limy, oo LM = co.

f(n) ~ g(n) if f(n) = g(n) + o(g(n)).

Logarithms.
a=0b"8° log.(ab) =log,.a + log, b logy a™ = nlogya

alogb n _ nlogb a

log, a = logy(1/a) = —log, a log,a = oz b

Stirling’s Formula.

Recurrences “Master Theorem”:

T(n) = {;T(n/b) + end Zi 1

implies

log, a e
c logya cn? — G(n ) a >
T(n) = { (f + ab—d—l) nE ab—d-1 {@(nd) a < be .
nd(f + clog,n) = ©(n?log, n) a = b?
Summing solutions: If
T(n) = {aT(n/b) + ek n>1
f n=1
then we can just sum the solutions of each recurrence:
Ti(n) = {aTi(n/b) +end n>1
0 n=1

and add in fn'°8 ¢ for the contribution from the leaves.



Summations.
Distribution law:

(g ai> (j;bJ) :g (j=1aibj)

Interchanging order of summation:

m n n m
DD e =33 ay
i=1j=1 j=li=1

Splitting range:

n T n
doak=) at+ Y ay
k=1 k=1 k=r+1

Arithmetic series:

n
1
Zk:1+2+...+n:@
k=1
Geometric series:
n n+1
k 2 n_ 7T —1
Zx =l4+z++z° - +2"=—— zx#1
=0 z—1
oo
1
Z zF = 1 r<l1
k=0 -r
Harmonic series:
1 1 1 "1
Hy=1+-+-+-+---+==) —=khn+0(1)
2 3 4 et k
Telescoping series:
n
Z(ak —ax—1) = ap — ag
k=1
Products:
n n n
Hak:alag---an logHak:ZIOgak
k=1 k=1 k=1

Approximation by integrals:

/n flz)dz < i flk) < /n+1 f(x)dz  for f(x) monotonically increasing
m—1 m

k= m

/ﬂle flz)dz < i f(k) < " f(z)dz  for f(z) monotonically decreasing

m

Quadratic Formula.

—b++b2 -4
ar? +br+c=0 = z= 9 ac

Probability.
EX] =) sPr{X =12}, Var[X]=E[X -E(X))’]=E[X?]-E’[X], ofX]=/Var[X].



