8D Trace: A Connection Between Matrices and Operators

(8.47 definition: trace of a matrix w

tr A, is defined to be the sum of the diagonal entries of A.

2 -1 2
X L+ A - |57 4 ﬂﬂ Lrh=257:0-5
\ 20O

; ¢ Lot

ﬁBAQ trace of AB equals trace of BA

LSuppose A is a square matrix with entries in F. The trace of A, denoted b}j

E =5

Suppose A is an m-by-n matrix and B is an n-by-m matrix. Then
tr(AB) = tr(BA).
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ﬁB.5O trace of matrix of operator does not depend on basis W

LSuppose T € £(V). Suppose uy, ..., u,, and v4, ..., v, are bases of V. Then J

tr M (T, (uq,...,u,)) = tr M (T, (vq,...,0,))- /
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8.51 definition: trace of an operator

Suppose T € £(V). The trace of T, denote uT,is defined by

trT = tr M (T, (v, -..,0,,)),

where v, ..., v, is any basis of V.
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Suppose F = Cand T € £(V). Then tr T equals the sum of the eigenvalues (£~
of T, with each eigenvalue included as many times as its multiplicity.
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ﬁB.54 trace and characteristic polynomial W

LSuppose F=CandT € £(V). Let n = dim V. Then tr T equals the negativej

of the coefficient of z” ~! in the characteristic polynomial of T.
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9C Determinants

Defining the Determinant

Vebe] § Ted(V). 2F F=C A 4

Aeber i ronk- ok I/I Mu C\QA’T, > 7"(»?4“,'

or Ho e.z(u\un\zue% o T / eac\, rcpul«,i acam\b

bo Awe wnlbighed,  TE T A A (),

Thaia| The dbimmiront-of TEL) 5, uph
N Sign He Condab berm of At Clurecherhic
170\7 ol T

?/Ooj’ @;ML— ﬂvl 7‘/(»- [fab)f OY\Q/>

Thoin | An opomlo 3 tncarki bl i § oty of

iJ/S a\b\’LIVV\NV’\\/ :‘\S V\Uﬂ%efo'

Yroo'F B\ {Luﬁ;wtkﬂtm ) deVT =0 Lo Té&(\}) ya

7

%p ﬂ\\7 ‘:L O 2 an Q.»?(,,/\U“&\A/ &"’ T (g;M ,\_Fraimaj"
oF Cdv’\F\JU)C :#215 15 220 14& Ony ig’ ore lg5>,

I’Lﬂnw MT#O@'>O nog an e - A OX’T
| £ 1 iy bW

Theoem Je Op\(\)) 7[»«\, A, cloedshe

7oy . of & d(T-T).
o] § Vs« ©oVS 3 Ted(), e 1F F-R At

_ Sd»/w—afbawf\ﬁau.s \-»3/
)\ismzf.h\ oI—TE—’> Z"’k '3 on e - al o'f z27L-] TN—ﬂM\?/ TE

> «(T—/\ﬂ: (%Z-T)—(%—,DI)_ 50/ |
4‘--@/)/ C?Z’7—> = (2_/\,> R (—Z —/\v\\ ._,b\,vq, /\l'l.f Ou-l-e-f\fo\.S

( ‘ 'u—S@L
ob T repddd ooty to Hur malbiplich. E(”j,\ﬁih?royaﬁ’




Thann| Lok Te LN § bl 51 F=F 55
alx) = Aok (T4 5T).
_ﬂ/mi 3l (Osjéf’r

proot Y\)Oiwu %J/ T+ T s ¢ Hrvlues
\'{’7‘/\\) ”’%A (_@aLL \/'CW/WLLQ &tC,CN‘Ay )—)7%\&/‘/\4 f|9

So, (XB:(IHU-«H(HMW\ o
. (xS -4 (o)
A (o) = Vo 9T

Z i (b«,\) = H—)v\§ \ Sd} B

Pt d)) ’//7
- y kA —(KA,)

- <)</\ +- +7‘f¥>
7< 0 B3
= ,:0 ()\ . M+/\ (SJ/V\D’W/X(‘B
< A
= 4T

5" m Ve s ///t» mﬂo’LCLTJ@

% fM\/w }as il Shie vy Qmm
Cj/\i 71;&\-}5\/&\/\@ 40(” )\ﬂ:aﬁ\ N OL /owf Of"m

Fﬁd— %AL 50\f/w \/UQ(MU/—% 7RG
jaco\os L;/mw\« v\)\/v o\,\ 5/5 MAA/L A ﬁ: >kj[\}

Hoo A 8= b (b () 2By ol < m




