Formula Sheet

notp|pandq|porq|pxorq|pnandq | pnorq|p xnor q
plall ~» | (pAg | (pVe | (pDg) | ~(pAg [~pVa | ~pDg |(p—=q) | P q)
F|F T F F F T T T T T
F|T T F T T T F F T F
T|F F F T T T F F F F
T|T F T T F F F T T T
AN A A A A
Logical Equivalence (=) Laws
Identity (I) (pAT)=p (pVF)=p
(TAp)=p (Fvp) =p
Universal Bound (UB) (pANF)=F (pvT)=T
(FAp)=F (I'vp) =T
Idempotent (ID) (pADp)=p (pVp)=p
Commutative (COM) (pAq) = (qgADp) (pVqg) =(qVp)
Associative (ASS) (pA(gAT)=((pANg)AT) (pVigVvr)=((pVvq Vr)
Distributive (DIST) pVAr)=((Vvanrlpvr) @A@Vr)=((pAq)V(pAT))
(rAgVp)=((rvp)Algvp)  ((rVegAp)=(rAp)VI(gAp)
Absorption (ABS) (pVAg)=p PA(pVa)=p
((gAp)Vp)=p ((gvp)Ap)=p
Negation (NEG) (pA~p)=F (pVr~p)=T
(~pAp)=F (~pVp) =T
Double Negation (DNEG) ~p =P
Complement (CP) ~T=F ~F=T
DeMorgan’s (DM) ~(P A g = (~pV~q) ~(pVaq) = (~p A ~q)
Definition of Exclusive OR (XOR) | (p@®q) =((pV q) A~(p A q)) (p®q)=((pA~q)V(~pAq))
Definition of Implication (IMP) (p—q) = (~pVq)
Contrapositive (CONTP) (p = q) = (~q — ~p)
Definition of Biconditional (BIC) | (p <> ¢q) = ((p — q) A (¢ = p)) peq) =~(pdq)

Modus Ponens: [M.PON] (p = ¢q) | Modus Tollens: [M.TOL| (p—q)
p ~q
Generalization: |[GEN] D Specialization: [SPEC] (pAQq)
S (pVa) D
Conjunction: [CONJ| D Elimination: [ELIM]| (pVQq)
q ~q
(PN q) .
Transitivity: [TRANS] (p — q) | Proof by cases: [CASE] (p—r)
(q—r) (¢ —r)
(p—7) (pVg) —r)
Resolution: |[RES| (pV¢q) | Contradiction: [CONTD] (p—F)
(~p V) ~p
(qVr)




Binary Representation

r3 x3 x1 xo | HEX | unsigned | signed r3 x3 x1 xo | HEX | unsigned | signed

0O 0 0 O 0 0 0 10 0 O 8 8 -8

0O 0 0 1 1 1 1 10 0 1 9 9 -7

0O 0 1 O 2 2 2 1 0 1 0 A 10 -6

0O 0 1 1 3 3 3 1 0 1 1 B 11 -9

0O 1 0 0 4 4 4 1 1 0 0 C 12 -4

0O 1 0 1 5} 5) 5) 1 1 0 1 D 13 -3

0O 1 1 0 6 6 6 1 1 1 0 E 14 -2

o 1 1 1 7 7 7 1 1 1 1 F 15 -1

Domains
Z  Integers {-,-2,-1,0,1,2,---} | Q Rational Numbers {% |a € Z,bc Z"}
Z* Positive Integers  {z € Z,z > 0} Q Trrational Numbers {r € R,z ¢ Q}
Z* Non-zero Integers {z € Z,z # 0} Ny Natural Numbers  {0,1,2,3,---}
R  Real Numbers {---,—%,0,1,\/5,7r,---} N; {1,2,3,---}
Set Operations
S contains a a€sS

S does not contains a

~@eS=ads

A is a subset of B

ACB=Veeld,xreA—zeB

A is not a subset of B

A¢B=3relU,r € ANz ¢ B

A is a proper subset of B

ACB=Veeld,(reA—wzeB)NIyclU,ye BANyg A

A is equal to B

A=B=VrelU,re A+ €B

A is different to B

A#4#B=drcelU,xrc AdzreB

A union B C=AUB={xellx € AVzxe B}
A intersection B C=AnNB={xellxr € ANz € B}
B minus A C=B-A={zxcUlre BNz ¢ A}

Complement of A

C=A={rcl|x ¢ A}

Big O()
f€e0(g) e IceR,Ing e N,Vne Nyn > ng — f(n) <c-g(n)
O(1) < O(logn) < O(n) < O(nlogn) < O(n?) < O(2") < O(n!)

Regular Expressions

: Matches any character
[zy] | Matches one character from those listed
[ — z] | Matches one character from the range of characters listed
| Matches one element from those separated by pipes
* Matches the previous element 0 or more times
+ Matches the previous element 1 or more times
? Matches the previous element 0 or 1 time
{m,n} | Matches the preceding element from m to n times
{n} | Matches the preceding element exactly n times
\s Matches a whitespace character
\d | Matches a digit, same as [0-9]
\w Matches an alphanumeric character and underscore, same as [A-Za-z0-9 |




