Homework 1

—_

a) pressure p ~ [F/A] = [Ma/A] = [ 2]
b) shear sress 7 = ,ug—g where v :velocity, z :distance. With 7 ~ [p], we have

[
o [o2 W] =11 () (#5)" ()" 17 =1
L:3-2a—-08+vy=

T:-1-2a—8=0

2.

R~ (L], F ~ (3] o~ [35] 0~ [4]
[FRop] = (1], (E) (D) ()7 ()" =1
M:1+5=0

L:14a—-+7=0
T:-2-0—-v=0
We get a = =y = —1. Therefore, F' = const. Ruv

3.

ff, B can be expressed by colume matrices A, B in one coordinate and A’, B’
in the other coordinate. They are related by orthogonal transformation R with
RTR =1 (consider real number case). Then A’ - B’ = A”"B' = (RA)" (RB) =
ATRTRB = ATB = A - B is invariant under orthogonal transformation. (In
component form A;B] = R;;A;R;jBjs = 6;;7A;Bj = AjBj.)

4.
Let & = ad + ﬂ5+ ~¢. Construct b x

¢ and multiply both sides. We get
A U R A R _ E(2xa)
T - (b X c) = ad - (b X c) + 0. Then o = (%) Likewise, 8 = T(exa)’
@-(axb)
(axb)
5.

a) Let LHS be €;;x€im and RHS be §;;0km — 6jm 0k

If j =korl= m, LHS:giijilm = 0, RHS:(SjZSjm - 5jm5jl = 0.
Consider j # k and [ # m.

If ] =land k = m, LHSZEijkEijk = 1, RHSZ(Sjj(Skk — 6jk<5kj =1-0=1.
Ifj =/and k 7& m, LHSZgijkaijm = 0, RHSzéjjdkm — 5jm5kj =0-0=0.
If j#1and k =m, LHS=¢;;reur = 0, RHSZJjKSkk — 5jlc5k'l =0-0=0.
Ifj # [ and k # m, LHSZEiijilm = 0, RHS:5j16km — 5jm5kl =0—-0=0.
Similarly for j =m or j #m and k =1 or k # [, LHS=RHS.

Therefore we prove €i;x€itm = 0j10km — 0jmOki-



b) (Repeated indeces means sum over that indeces) (ff X é) . (C_” X 13) =
€ijkAjBk5ilmCle = (5jl§km - 5jm5kl) AjBkCle = AjCjBka—AijBka =

(/Y-C*) (é-ﬁ)—(j-ﬁ) (é.é)

6.
L Ay By (4
a) det |:ABC:| = det A2 BQ CQ = A1B203 + AQB301 + A38102 —
Az Bz C3

AlBgcg — A23103 — AngCl = 6ijkAiBjCk
b) In n dimension,
+1, if {ijkl...} is an even permutation of {1,2,3..,n}
define g;j11... = —1, if {ijkl...} is an odd permutation of {1,2,3..,n}
0, otherwise
éﬁ] = Eijkl_,_AiBjCle...

—

Then det {/_1'



