Formula Sheet

Sets:
7Z — Integers 7+ — Positive Integers N — Natural Numbers
R — Real Numbers Q — Rational Numbers
AUB={z|z€ AVz € B} ANB={z|z€ ANz € B}
A\B={z |z € ANz ¢ B} AxB={(a,b)|a€ ANDb e B}
ACB < VYa€eA,a€eB A=B < ACBABCA
Logic:
—(Vx € D,P(x)) = 3z € D,~P(x)
—(3x € D,P(x)) =V € D,~P(x)
-(Vz € D,Vy € E,P(x,y)) =3z € D,3y € E,—~P(z,y)
ﬁ(vx € D,Ely € E,P($7y)) =dzeD vy € Eaﬁp(xvy)
—(3x € D,Vy € E,P(x,y)) =VYx € D,3y € E,=P(z,y)
—(3x € D,3y € E,P(x,y)) =Vx € D,Vy € E,~P(z,y)
= a=(pVva=(~qg = p=((pAr—-q = O)
(p = a=(p = OJAN(@ = p))
p=-p = C
Equivalence Name Equivalence Name
ANT = Vg)Vr=pV(qV
P P Identity Laws (pVa)Vr=pVigVr) Associative Laws
pVFE=p (PAQOATr=pA(gAT)
vT=T VigATr)=(pVag) N(pV
p Universal Bound Laws pVIgAT) =PV A (pVT) Distributive Laws
pAF=F pAlgVr)=(pAg V(pAT)
pPAP=P Idempotent Laws (p ) P e De Morgan’s Laws
pVp=p ~(pVg)=-pA—q
=(= Double Negation L V(pAgq) =
(p) ouble Nesarion maw pVipha) =p Absorption Laws
PAG=qADp . pA(pVg =p
Commutative Laws
pVqg=qVp pV-p=T N ,
egation Laws
pA—p= F
Definitions:
Let n € Z:

nis even < dk € Z,n = 2k nisodd <— Jke€Z,n=2k+1

Let n € Z,n > 1:

n is prime <= (Vr,s €Z ,n=r-5s = (r=1Vs=1)) niscomposite <= =(n is prime)



Let a,b € Z,a # O:
bla < 3k €Z,a=D>bk

Let r € R:
a
reQ < EIa,bGZ,(T:g/\b#O)
Let x € R and n € Z:
lz] =n <= n<z<n+l [zr]=n <= n—-1<z<n

Relations and Functions:

Let R be a function on A. We say:
e Risreflexive <= Vx € A, (z,z) € R.
o R isirreflexive <= Vz € A, (z,z) € R.

e R is symmetric <= Vx,y € A, (z,y) € R = (y,z) € R.

R is antisymmetric <= Vz,y € A, (tRyAyRzx) — z =y.

e R is transitive, <= Vz,y,z € A, (tRyAyRz) = z Rz.
Let f: A— B:

e fisinjective <= Vx,y,€ A, f(z) = fly) = ==y

e fissurjective <= Vbe B,Ja€ A, f(a) =0

e f is bijective < f is injective and f is surjective
Let f7':B— A ,ac A bc B:

fl)=a <= fla)=b

Let f:A—>B,g:B—C,gof:A—C:

vz € A, (go f)(x) = g(f(x))

Counting:

Let A be a set and {47, Ag,... Ay} be a partition of A:

|A| = |A1] + |A2| + -+ + | Ay

P =5 n!r)! <Z> - T'(nnlr)'




