Summary of Lecture 1

September 19, 2018

Definition 0.1 (Inner Product). An inner product on a real (complex) vec-
tor space is a function (-,-) : V. xV — R ((.,:) : V x V — C) satisfying
the following properties:

(1)

(v,v) is real and positive Vv € V, v # 0.
(i) (v,w) = (w,v) (v,w) = (w,v)) Yv,we V.
i)
{

(iii) (v, aw) = |a|(v,w) Yv,w e V,VaeR (Yv,we V,VaeC).

v,u+w) = (v,u) + (v,w) Yo, u,w e V.

Standard Inner Products.
R"- (2,y) =&1y1+ ..., ToYn = 2"y
cr - <x7y>:f1y1+--'afnyn:x*y

R™n" - (A, B) = Trace(ATB) = D iy D opet @ik



Euclidean Norms

V' a vector space with an inner product (-, -)

|v]| := /{v,v) YveV

Standard Euclidean Norms.

R - |z|| = VaTe = /22 + - +2a2

€= all = vE@ = VP P

R - ||A] = /Trace(ATA) = \ /37, Y5, &,




Definition 0.2 (Norm). A norm on a vector spaceV is a function||-|| : V —
R satisfying

@ |lv[| >0 VveV,u#0,
(i) ||av] = |af|lv]] YveV,VaeR (YveV,VaeC),

(i) v+ wl| < o]l + [fwl.

Common Norms in R” or C"
l-norm ||z := |z1] + - - + |2,

oco-norm  ||z|e = maxj_y__, ||

p-norm  |[z|, := {/’ml‘p + e | |P

Equivalence of Norms.
301,02 S.t Cl||’U||B§ ||U||A§CQ||U||B YoeV



