CS173 Cheat Sheet (Spring 2008)

Set Theory Notation
empty set %) {}
subset | ACB |Ve:x€e A—z€B
proper subset | ACB | ACBAJyeB:yd A
superset | ADB | BCA
proper superset | ADB | BC A
set equality | A=B| ACBABCA
union | AUB |{z|x€ AVze B}
intersection | ANB | {x |z € ANz € B}
difference | A—B | {z |z € ANz ¢ B} =ANB
symmetric difference | AAB | {z |z € A~ x ¢ B}
complement A {z|zgA}=U—-A
Cartesian product | A x B | {(a,b) |a € AAND € B}
power set | P(A) | {B|BC A}
cardinality |A| # of elements (if finite)

Binary relation R C A X A
relation notation | a and b are related <= (a,b) € R
inverse R™1 | {(b,a) € A x A| (a,b) € R}
reflexive | Va € A, (a,a) € R
symmetric | Ya,b € A, if (a,b) € R then (b,a) € R
antisymmetric | Va,b € A, if (a,b) € R and (b,a) € R, then a =b
transitive | Ya,b,c € A, if (a,b) € R and (b,c) € R, then (a,c) € R

Equivalence relation ~
An equivalence relation is a binary relation which is reflexive, symmetric, and transitive

Partial order <
A partial order, or poset, is a binary relation which is reflexive, antisymmetric, and transitive.

Function f: A— B
A function f from A to B associates each element a € A to exactly one element b € B.

Notation | b = f(a) if b is associated to a
one-to-one (or injective) | Vai,as € A, if a; # ag then f(a1) # f(a2)
onto (or surjective) | Vb € B, 3a € A such that f(a) =b
bijection | one-to-one and onto
inverse f~1: B— A | {(b,a) | b= f(a)} (if f is a bijection)




Recursion tree for T(n) = aT(n/b) + f(n)

f(n) — f(n)

T

F(n/b) f(n/b) — a- f(n/b)

F/B?) oo F(n/b?) f(nM/bQ) — @t f(n/P?)

(logy n levels)

de<1l:a- f(n/b)=c- f(n) (n)

= T(n) =6(f(n))
a-f(n/b) = f(n) = T(n)=0O(f(n)logn)
Je>1:a-f(n/b)=c- f(n) = T(n)=0(n"°%2)
Asymptotic notation
f(n)=o0(g(n)) | Ve>0:3IN >0:YVn>N: f(n)<c-g(n)
f(n)=0(g(n)) | 3¢>0:3IN >0:Yn>N: f(n)<c-g(n)
f(n) =0©(g(n) | fln)=0(g(n)) and f(n)=g(n))
f(n)=Q(g(n)) | 3¢>0:3IN >0:YVn>N: f(n) >c-g(n)
f(n)=w(g(n)) | Ve>0:3IN >0:Yn>N: f(n)>c-g(n)
=0 = f(n)=o(g(n))
i ) ) <00 = f(n) = 0(g(n))
nmoeg(n) | >0 = f(n) =Q(g(n))
—x = f(n) = wlg(n)
f(n) = o(g(n)) < g(n) =w(f(n))
f(n) =0(g(n)) <= g(n)=Q(f(n))
f(n) =©(g(n)) <= g(n) =06(f(n))

f(n) = O(g(n)) = f(n) +h(n) = O(g(n) + h(n))
f(n) =0(g(n)) = f(n)-h(n) = O(g(n) - h(n))
f(n) +9(n) = O(max{f(n),g(n)})

f(n) = O(g(n)) and g(n) = O(h(n)) = f(n) = O(h(n))
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Sa= (fa<l)
i=0
d
i¢ =0(nth)  (ifc# 1)
=0

n

Yot =0(c")

i=0
n
> logi = O(nlogn)
i=1

(ifc>1)

Logarithm identities

log, (b") =z
plogyz — o
log.x
1 =—=
%86 ¥ log,.b

logy(zy) =log, z + log, y
logy(1/x) = —log, x
2108 Y — ylogb x

logy(z¥) =y log, x




