Theory of Elasticity ME 6102 National University of Singapore
Prof. Mordechai Perl Dept. of Mechanical Engineering

Assignment # 1

1. Expand the following expressions and simplify them as much as possible (i,j=1,2,3):

(a) a-b=ab, (scalar product)

(b) u,=a,x;,+b,

(c) o, (0, 1s Kronecker’s delta)

(d) m =e,xt, (vector product, where e, is the permutation tensor)
(e) byx.x, (where b, =—b, for i # j)

(f) é‘imé‘m/b?i

2. Prove the following identities:

@) & =3 b) Sb =b ) &b, =b

ii i J i i jk ik

(d)  S,bb,=bb =bb, © eubb, =0
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3. Write the following expressions using the summation convention:
@ (x) +0n) +(x) +.+(x,) () X
dx, ok, dx, o, dx, &, dx,
= + ot —
d &, dt dx, dt o dt

n

(€) £,81 18,8, t+8:,85; (d)

4. Write out in full:
(a) .f,ii (b) tk,k - 51'jti,j C) h,iijj
5. Given the tensor 7, and the transformation tensor £, find the components of the new

tensor 7,,7,, in the new coordinate system; where:

30 15 10 0
7,=| 0 75 0 B,={0 3/2 1/2
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