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Example(s) about Bilinear, Symmetrical
operator B(w,u), and Linear operator I(w)

The operator B(w, u) is said to be BILINEAR if it is LINEAR in each of its arguments w, and u, such as:

B(alpha * w1 + beta * w2, u) = alpha B(w1,u) + beta B{w2,u); hence LINEAR in the FIRST argument (1)

B(w, alpha * ul + beta * u2) = alpha B(w, ul) + beta B(W, U2) ..ccccurevncerseenasene . (2)

The operator B(w, u) is said to be SYMMETRICAL if B(w, u) = B(u, w) ...... (3)

The operator I{w) is said to be LINEAR in w_if and only if it satisfies the following relation:

I(alpha * w + beta * u) = alpha * I{w) + beta * [(U)  .cccormrmerremsmensersensraenses T T (4)

J.N. Reddy’s 3-rd Edition textbook, page #65

“ ... Whenever B(w,u) is BILINEAR & SYMMETRIC, and I{w) is LINEAR, then the functional I(u) ﬁv
associated with B(w, u) = I(w), can be givenas I{u) = 0.5 * B{u, u)-Nu) ...“ ..... (2.4.19)

An Example: | 7. N. R&Jc)y ‘s BMEJI"ITM ; PP 6L4]
Given the following 2 operators W
L w) :-'[ }
B{w, u} = Intjg{af (a*w *u')dx 4‘“" l ( [
(<]

If we “swap” w = u, and u = w, then:

B(u, w) = integral (a * v’ * w') dx = B{w, u). Thus, operator B(w,u) is SYMMETRICAL !!

4
L :
B(alpha * w1l + beta * w2, u) = Intjéeil (a *({alpha * w1 + beta * w2} 4 * u ‘) dx E{ 05}
a

E Int%al (a*{alpha * w1l +beta * w2’} * u‘)dx
w oL
Integral ( a =;‘.{alpha *wl’ }¥u‘)dx + Intj[gral (a*{beta * w2’} * u”) dx
() o
= alpha * Intﬁral {a*{wl'}*u‘)dx + beta* Injéral {a*{w2'}*u‘)dx
)
o

B(alpha * w1l + beta * w2,u) = alpha * B(wl, u) +beta * B(w2, u).

Hence, B(w,u) is LINEAR in the FIRST argument.

Similarly, we can prove that B(w,u) is LINEAR in the SECOND argument.



I A imiwmizin heuctioval T (u
C oTEP 4 = Mim BT fhe fuuctional TE)
MQZ' 5’/51 zfym.[,—:? 3/wzu)=‘5/“/“’)

zrallar‘ - "sz’ q)
SR
oo, Pl

o 8(0)* g
( ,l [ bd) = Linear :




H ewce

L
.g-;f‘ =0 =@{ / %a. <, ¢ +Cz¢2’]¢, +£c[%”“é‘]‘é*§([%]zjda}
—

ol LLL] I
_ L
%%2 = O:ﬁ([@/a[c,éﬁcz¢;}4’;+,/f-’/’/c[c,é,+Cz4’z]‘i’z;?[d>z]g) chZ

- 105[¢, (L) ]

The abo\/{ 2 Ef;, can be /e

IR L
o
=2 |
b9 +c4,8) dr
° fo(d 2% T % )

,LJI‘Z/ eu ad:

{awc au;wer; /or/wa/a;

L) R‘zzlj /'/Zé/AOC/ @/
¢ AN



