CSCE 633

Math Symbols

Linear Algebra

Vector: x € RP*! (most of the times we will write x € R” and mean the same thing)

X = [z1,...,2p]T

l, norm:

1
D
Il = (2 lail?)

Ix[lo = S22 T{z; # 0} (total number of non-zero elements in vector)

,p=>1

Euclidean distance between two vectors x3 = [z11,...,21p| and x2 = [T21,...,T2p]:
|x1 — xa|l2 = \/|z11 — 2212 + ... [71p — T2p|? = \/(Zil |z1; — $21‘\2)
Inner product between vectors x1 = [211,...,z1p] and X2 = [za1,...,Z2p]:
< X1,X2 >= (X1,X2) =211 - 21 + ... T1p - Tap = ||X1]|2 - [|x2]|2 - cos(f) € R
where 0 is the angle between the vectors
Cosine similarity (or angle #) between vectors x; = [z11,...,21p|’ and X2 = [z21,...,22p|T
_ <X1,X2>
COS(@) = m S [—1,1}
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Matrix: X € RPN eg. X = [x1,...,XN] = : ,
1D T2D TND
where x; = [z;1,...,2;p]T € RP
Vector-matrix multiplication (X € RP*N  w ¢ RP*1):
r11  To1 TN1
wliX = [wl wD] X = [wal WTXN] e RIXN
—_——
1xD 1D 2D TND IxN
DxN
Gradient (or differential operator):
[ 6
fiRP SR, Vi) = [, 2] erP

e.g., f(x) = f(z1,22) = 21 + 23, VF(x) = [271, 220] € R



e Hessian matrix:

02f(x) 02 (x)
9]}% Oz 0xp
JiRP SR H =V ((Vf(x)") = : € R
02f(x) 025 (x)
Goplor T 0a

eg., f(x) = f(zr, ) =ai+23 e R H=V ([2x1,2x2]T> =V <[

e Basic matrix/vector derivatives:
a,x e RP, A e RPXD

0(a’x) G(XTa) .
” (exTA 7 x @
xX X
o = A
Sets

e Indicator function: I{A} = 1, if A true; I{A} =0, if A false
o Set difference: A\B={zx:2x€ A and =z ¢ B}



