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atb=c
atb =ag +bé =(a b, )E =c,6, =a b, =c,
)10y o o
a-b =scalar dot product
axb =vector cross product

a®b =aob =tensor dyadic product
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Dot product:
b,
symbolic zi-b*:abcos(zi,bﬂ):(a1 a, )b,
3
- . . 1 ifi=j
a-b=ap,+ab, +ap, & COS(ei’ei)z{o ifi =]
indicial a-b =(aé,)-(b;€;)=ab, (& -¢)
1 ifii
6,6, =cos(6,6,) =1 = )
0 ifi=#]
1 ifizi 1 00
ifi = = .
Kronecker delta &, = L J_ Identity tensor Iz[@j]: 0 1 0 () Sler jausls
P10 ifi# 00 1

€€ =5 & ab=5ab,=ab,

S o il |y alinl Guail g Sis ) alin Guasl wiS ST glalex (g9, Oy =0 SIS sl S

5imam =q 5imej :Tij é}jTij :Tii
Cross product:
€ € &
symbolic zixbﬁ:absin(zi,bq)éza1 a, a & €élab
b, b, b,
+1
axb =(ab,—ab,)é +(ab,—ab,)é, +(ab,—ap)é, & sin(é 6,)=10
-1
indicial axb =(a€, )x(b;é;)=ab, (& xé,)
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1 ot Rl j

Permutation symbol &;;;, = ! 0 LSS Gwul @ 12312
i k

€ x€, =5,6, & axb=¢,abeE

ol Cordg TV b dws (645 0 jemili [SLis & # €y ciSl> oles

Sik =€k =Ci  Ejk = Sk

Triple product:

Scalar triple product:
a a &

Symbo"C Q(HXC’) = bl b2 b3 :ai(b2C3 —b3C2)+8.2 (b3C1 _b1C3)+a3(b1C2 _bzcl)
cC, C, Cg

indicial EXC) :(aiéi )'(biéj xC\ €, )=aibjckéi '(éj x6, )

b

C€ '(gjkmém)zaibjckgjkm (éi 'ém):aibjckgjkm (dm):aibjckgjki =5ijka1'bjck

(6, %6, )=y & a-(bxc)=b-(cxa)=c-(axb)=gabc,

D,

Vector triple product:
ax(bxc)=(a-c)b-(a-b)c
DS Sl s gakaly qg)ls  gailBaw O o galal) 5l oolaiwl b iy pod

im in

S

jm in

EE =00, —0. 0. =

ijk “mnk im™~jn in™ jm
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ax(bxc)=(aé )x(b€; xc,&, )=ab,c,& x(¢; 6, )=abc, (5,8 —5¢,)
=a].bjciéj —ab.c €, =a].bjciéj —a,.bicjéj

D
X
—_
D,
X
@,

=
N—
Il
sY)
=
D,
™
@,
=
Q)
X
—_
o,
X
O

1) é‘ijaij =0; =0 +0y +05 =3

2) 5ij ik = Siik =0

5
e, =" =85 -85 =855 -0
jk “ijk §ji 5”_ ii j
4) Emik Enik =?
1 2 3 2
[a;]=|4 2 1] , (x)=| 0
111 -2
1 ajx, 2. a,x;
5. 8 XX 6. & Xy

i “jj i

)=a,. (bjci ~bic; )é,

=8 (6, -1)=3(2)=6

,_xi)jT Cawdds ) 3 slacsle o> X g 8 4 axgs L iy pod

7. Eik Qi X

4. a,; X

ij i

8. & XXX,



