~page 1 Review

Tensor: Linear mapping of one vector onto another v =Su

Tensor components (orthonormal basis) Sij —m; -Sm j V= ng j

y t=J

Dyadic expansion S = ngf ® m

Change of Basis S = Sém)mf ® m; = Sif,,e)welF ® e; SE.?I) = Qkfsé-e)Qg

Oy =m; -,
Basic Tensor Operations
Addition: U=S+T U, =S, +T,

Tensor-vector products: v=8Su v,=S5;u, v=uS v =u5,

Product of two tensors: U=TS U, =TSy NB: (TS=ST)

Transpose: §¢  u-s’ =S-u ST =S,

g

Note: (sT)' =T17s” (show with index notation)

—page 1 Trace t['ECE(S)=Sll+S23+SSJ trEI.CE(S)=Skk

Dyadic Product S=a®b satisfies Su=(a®b)u=a(b-u) S;=ab, —
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Contracted  Producte

Innec Froguet T :S = 1o, Si

Ly <
Onter Peoodset T .- S = 7;; J;I =7:8"
_j)#ﬂfﬂ?/‘/?an%
A=detA = A= ; €ijk Eimn AliAmjAnk =€iik Andj24k3
& €ppy A = Siik A;; 4”?} A, =€k AZfA]HI

Use ;{/ R ocu i<

det (AB) = detl® Aet ()

det (AT) =  fef(A)
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A Fenior 15 ﬁaﬁm@w/@f <> det (S) =0
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Inyerse v-ﬂ a nommia/qr Fensor

STS = SSTET SIS, <

] )
S o= 1 Ei1pg. Eing Opy :596
J 2 Aet(s) S

A Lencor jc Otbpamal £ S = ST

s bef»\/r o Mépqonq/ z,l ST =87

"And a/ef(f >0

_ample
Let J =det(S). Show that

- mn
the determinant of a tensor when working with constitutive equations for materials, for example)

S _ s

m - (this 1s a very useful result — we often need to differentiate

I

Note 0 Si| Sim &in
<,

uumr
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Pt Recal] T= L €ppr &, Spi 47 S
Z %J:___fj4t :Sij____tiL
"';)i'(-.(; é— 6{?‘7! é”t g SPm Sm qr Srg,
m + Spi &1..«5_},,, Sré
= Spi Sy Som Sen §
f\}'?("q_// £ 3 = é’ki
0\ L &£ S
2 Sun Z
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Defnitin: A Scafac fonchm of comporrorks
'/Zz;;,é /( ;’Qdﬁ}ygdﬁﬁﬁ @é Aac/<

_E;_g%;%a . Feace (S) = Sek

(m) Q
S/zt = @g: Y \
Je: Qe R Ty
- ~ G 4—=H4—=29=y—
3 ;ﬂofflﬁfﬂa/f’v‘/ Jﬁ)/g/[q;g;é
S/ﬂndwff §€f : 1, = Erace (‘SJ
T, =2 (bmee)s =5+)

_page 5 I-z = a/-EJZKS) -




~page 6 Eioenvalyes & E1gen ye ctors )

~

Su = 2An

—

Jo c'g/c(/_/gfe A (}S ""lj:‘) Y :Q

= et (S-AT ) =0

I, 2" + L x ~T, =0 Chamcpudtrc

e;ilﬂfﬁm

Observatmy -

0 Al least | res/ erqen Va/lne

(2) A ﬂmﬁa Fenips haf f@q/ ‘?{,‘? r";y 1/4/:4{.!

an MM@MWVEMaK (
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= \J / rr:
22: ‘ 1Su£4 = :na fj féﬂ > j? g Efféﬂ,.:jﬂ fgg-
= 'i‘h-[;j‘rﬂ _-;-_) 1:‘:)_

(3) Drﬁr@dm/ Fensors bave tnialues / ] e

Lor Some &
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Lol  RTR =T
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Paof +  RuU - RU = XA y-u
= 7-RTRY
= é[_ﬂ S AA=]

E'Vé’g %enfaf AY4] 7"/{7;# [Fs Ol Céqmzﬁf?ﬂsc @j,-

S ~T, 5" +T.8 -7, =0 %

Panf < Lot T () Sahefy T (S—xT) = def (ST,

T(S-xIL) = (o3 T o — T2 + T ) T

Guess T < Ioe,L A4 [y KR4 -7;
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~..o<'31’+(5-/:,}o< — (T3 T8 47, S
—o°T + _T_Tcé‘- — I_Tew. -+_'£'3_I_

S-7, = T,L =S =1, T 7;8=71

=>  Sybst back infe  *
S% = (S-T)S* + (T.-%LS)S

PR > T (5-xT)

—
s

—

—

— 7.8 =0/
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