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Figure 3.9 Linear strain rate, Here, A'B' = AB+ BB — AA
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Figure 3.10 Deformation of a fiuid element. Here, da = CA/CB; a similar expression represents df.
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Figure3.15 Sclid-body rotation. Fluid elements are spinning about their own centers while they revolve

siound the origin. There is no deformation of the elements.



0. I«m’hﬁ\mJ_ Vovh

ST e g

| W20 |

W =<+ WK

.U_t = _‘_\-_ (%: (TU\‘,) _ 3%,/)’

- 1 (E(E) -

UOW‘}‘,Q\,‘-) 3 TeAD o~k“ O\V\J '\v\;'.‘S‘ J f’ﬂ\)

==

. s
Cawrtvlnhim a h ;{f
avrgund ney ’ niﬂc Ao
T‘i{; we s po=t nob- =
conliy A 0y 7 buds =,
N rew. ), wu\‘itub ‘FL,,. - ue(\\\ v A8
M Beeds & Ay '*'(a\e(r,_\r.,dﬁ

.\ J dw}«rj W Irvve

1S L\wv{&hm ovrand | Cvennd Cwn“‘l\\v..] R

“V\.K\h Ly TITC
TR

e [Teirag - e




Coadin Shiban Thewom : &
= §wo\s =jh‘¢)_'u\ = 2We
beeswan. 17 = cobrde, itened smdipodink N
Com Shnk B o Nmtd TR uvv-l'\% ya
o iy S AL 80 b 088 = ey
vovdee wehdhed h - vw-}xd L wa
Y R ST Y \,.;A;,H

Moo T sopld | Coha bl = oy cundon
-&xt\.q Suw ‘_t‘ by MLJ‘”_‘}

M Nenidin toman o phgui | R e vl v

| #b"b }w"""h’“‘uf‘ be DLLUJ’OW\_
Emwz.mb r‘z«v&f.?pk:?_:y

C. ’NK'WE\"_"? VT

An  vearnhd Gerkse U & th\N"-L
J'MGWHL } o~ TVUW""{-” J ‘QM-/L Fovvrrade s

MM\- ?.,*E S‘uwwm ‘ A M'ur., ‘}\m Ly }b

Tkt el ad L"S hhm  od an
\WULU Vovhn !



Teabdid achep e A &
= C
(Ae, -

/e

Claghn 3 pribba 1 o,
eedll | ok ey Lk cedlt

ﬁLNwJM, Caa-wﬂn . Tk j




|' N
O

Averyfrequenﬂy occurtiig mmmmmmmma"-

syme:nctensortgggmwnm The doubly contracted product is defined as
P= T:jBu Ty {Sy + Ay,
whaeSmdAmmesymmmicmdanﬁsymmeﬁcpm(\:fn,gimby
Sy = 3(By + By) énd A,;I.-_é(au-.n,.).
Then

P =75y ftuAU . (2.28).

=18y — Ay because Sy =Sy and Ay = -4y,

= ‘l.'ﬂSﬂ - r,.-AJ,- because Ty = Tjis

= t’i}Su - tuAU' inmhanging dummy indices. (2.29)
g:tmpé.ring the two forms of equations (2.28) and (2.29), we see that 7;; Ay = 0, 80

By = %'l-'u‘('Bu + Bj). |

Theimportant rule we have proved s that the doubly contracted product of a symmetric
tensor t with any tensor B equals T times ihe symmejric part of B. In the process,
we have aiso shown that the doubly contracted product of a symigtric teasor and dn
antisymmetric-tensor is zero. This is analogous to the result that the definite integral

wermeven(symmemc)maloftheproductofasymmemomdmanusymmc
finction is zer0.







