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Equals

22 = 4 g0 that £ = +2 in this case

defined equal to

(f o f)(x) := F(f(2))

not

A slash through most symbols
negatives that symbol, e.g. ¢, #

= Lh.s. implies r.h.s. r=2=22=4
& each side implies the other | z = +2 & 22 =4
iff if and only if (same as <)
is defined as The map/function f maps values in
— maps from ... to set Stoset T, f: S —>T
— maps to z+ 22 means f(z) =22 €T,z € S
into {fx)|lzeS}CT
(surjective) onto {fx)|zeS}=T
(injective) one-to-one z,y € Sand z #y = f(z) # f(y)
s.t. such that
w.l.o.g. without loss of generality
w.r.t. with respect to
3 there exists
A4 for all
a mod n a modulus n Take or add n to a until
laln 0<a<mn,|10lj;p=1
Associativity Brackets not needed axbxc=ax*(bxc)=(axb)*c
Commutivity Order does not matter 5x4=4x5
e.g. + and x of real numbers,
+ but not x of most matrices.
Non- Order matters AxB#BxA
Commutivity e.g. x of most matrices,
and composition of most functions.
a The vector a Notation for vectors in typed notes
a Possible hand written vector notation
A The matrix A Notation for matrices in typed notes
Possible hand written matrix notation A
AT A Transpose Switch rows and columns of matrix A
At Hermitian Conjugate Take complex conjugate of all elements

and transpose of matrix

Group Multiplication

g1 * 92 € GVg1,92 €G
(usually dropped for clarity)
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AR lA.}/JJ/J;J losls ). 0

[ ol | s | Ju |
Group Identity exg=g x e=gVg €@
Unit Matrix (I);; = 0i; (elsewhere I is often used instead)
dij Kronecker Delta dij=1if i = j, else = 0.
()t Inverse gxg =g t*g=e,Vg€ G (Groups)

fY(f(x)) = z (functions, maps)

[-«] The Order of a Group Number of elements in group, |{e,a,b}| = 3.

{.} a set of objects A = {a,b,c} means a,b and ¢ in no special

order are the elements of the set A.

[ the empty set The set with no elements. N.B. not the same as
set of one element, the number zero {0} # 0.

€ is an element of If A={a,b,c} thena € A

or belongs to
¢ is an not an element of | If A = {a,b,c} thend ¢ A
C subset of {a,b} C {a,b,c}
(but not equal to)
C subset of {a,b,c} C {a,b,c}
or possibly equal to

U union {a,b,c} U{b,d,e} ={a,b,c,d, e}

N intersection {a,b,c}N{b,d,e} = {b}

| subject to A={zlz € R,z >0,z <1}

(in the context of sets) means A = (0, 1).
- equivalence An equivalence relation for elements of a set
(general) generalises the notion of equality,
obeys three axioms and partitions sets,
(groups) e.g. Cosets and Congugacy for groups.
[] (Conjugacy) Class Set of all distinct elements of a group congugate

to each other e.g. [a] := {gag~!|Vg € G}

X

Homomorphic If G; ~ G5 then there exists a onto map
between GG; and G5 which preserves the

group structure.

1

Isomorphic If G1 = G5 then there exists a one-to-one and
onto (bijective) map between Gy and G which
preserves the group structure.

N Set of all Natural numbers | A" = {0,1,2,3,...}

(N.B. sometimes 0 is not included.

Z Set of all integers —2€Z,but —2/3¢7Z

(from German zahlen -to count)
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dodio .o fuzs Y

I - =
Q Set of all rationals —2/3€Q, but vV2¢Q
Q={zlr=a/b,b#0,a,b € Z} | (from Quotient?)
R Set of all Real Numbers —351eR,7n€eRbut3+2i¢ RZCQCR
7z Set of all —2ieZ,mie€l,but3+2i¢7
Imaginary Numbers Care: I is often used as an
identity element, e.g. a unit matrix.
C Set of all Complex Numbers +351+7meC, RCC
At Positive elements of set A +3.51 € R,0 ¢Z*
(excludes 0)
A=AT A is Symmetric Matrix Aij =Aj
= AT A is Anti-symmetric Matrix Aij = —Aj;
AAT =1 A is Orthogonal Matrix Soney AikArj = 84
A= A~ A is Real Matrix Aij €R
= —A* A is Imajinary Matrix A;jeC
A=At A is Hermitian Matrix Ay = Aj;
=—A* A is Anti-hermitian Matrix Ay = —AJ;
AAY =1 A is Unitary Matrix Py Air Ay,
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‘ Group H Connected? H Components ‘
GL(n;C) yes 1
SL(n;C) yes 1
GL(m;R) no 2
SL(n;R) yes 1

O(n) no 2
SO(n) yes 1
U(n) yes 1
SU(n) yes 1
O(1;n) no 4
SO(n; 1) no 2
Heisenberg yes 1
E(n) no 2
P(n;1) no 4
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‘ Group H Simply Connected? ‘
GL(n;C) no
SL(n;C) yes
GL(m;R) no
SL(n;R) no

SO(n) no
U(n) no
SU(n) yes
SO(1;1) yes
SO(n;1) (n > 2) no
Heisenberg yes
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