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Notation L00-501

We'll use some standard math notation

o C,R,N,Z C;mgm)

e c V3!

o {xeC | Im{z}e N}

e z=zx+iyforz,ye R =z =2 =0 — 1y
Vectors, matrices, etc:

o ueC" C}_‘ , A )
AeCmxn B

linear independence

rank rank(A) = w[r(Mk EA/) =¥ UP LT CW/((M’U

transpose = (\OW\/\aﬂk(M = ;H: 9ﬁ LT rows
determinant A* ) (Enxm

(Ax)s,\; - KAM)*

matrix inverse

MATH 6610-001 — U. Utah LA basics



Hilbertian structure L00-502

(Dnendowed with the standard inner product is a Hilbert space. If u,v € C™,
o (u,v), [u]

Z(u,v)

ul v

o
o
e Proj,u
o

orthogonal and orthonormal sets

Ly)® ju v ull*:= <uu)
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Unitary and orthogonal matrices L00-503

We'll frequently let U € C™*"™ denote a unitary/orthogonal matrix.

Del : Le™ s Lm&oy it colums are arttonprmal
(Ue R™" ¢ um}af%fh Sometimes called Wkpjﬁnq/)

\X*U :Imm = u": UY;;? uu&: nxn

—7 ow$ o (1 e
ot norma |

By lUyll= 1l (hw)
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Vector norms L00-504

A map |- | : C™ — R is a norm if it satisfies all the following properties:
o x| >0 Vel
o |z|=0iffx=0
n [V, le [y
o =+ yl < |al + ] Vo.ye T (wiayle nquehiy’)
o |cx| =|c||x| Ve C", ceC.

For example there are vector p-norms.

(Mo 111 does wr vetegarly wean Euclidean v )
Ex (p-npoms) A
'[;CQU‘/ || x IP:: C% lY\,\IF) / ]A;P‘(oo

||y |00:= v\m( l?«u|
[‘:Jél\

Eudidean norm ()’Z
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Thee oe mauy et ot [p-) orus
£, (Caychy~ ~Sehwarz)
%y eC K‘x,gb 1, “3

Cy (Hlder IA%UC(W%)
Let Mﬁ( %) fe cov“ujciﬁe @ﬁmmk

How ‘4o at Yse (MMIS7
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Matrix norms L00-505

Norms on matrices can be induced by vector norms, but there are also
non-induced normes.

MW idued p KoM pft watnies /‘re(ﬁm |
1Al ;J%'Mf: = wp, [lAdl], (1=p2eo)

e t"
) ! f o>

Scale
wariaqe of orms

Note: Qu’femw\ 5 NWWGWL i ('
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Det° frivta AGQMW and  gren p,#[/‘“j/ then
41, = g = %‘—@ ["inbacd (o) o)
e
Cy. Ae @MMI Ue ¢ ic uATay.
Then WUAN= AL,
Tadutch woems @ %Mb’Mdhﬁll‘(dw‘)w ' (e ,‘P%B&(L"K"
Then ”AB”A [ UBI] ;C Il / s an m(lwz! norm,

Thee are WA’M(&ILEC[ normg, The wmoct wg&@] egqmpk
i the Fmbe/mu wpem - Ae €

LD p il e }

1= | d"'

Te, M MM I ew#dw\u

9 14, =T X

[AE=Tr (A4)
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