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Problem 1: 20 pts
Show that:

/ (v,Sn)dA / (v, divS) + (S, gradv)]dV o
OR R
/ v(w,n)dA = / [vdivw + (gradv)w]aV @
OR R

where v,w : R =V and S : R — £ are smooth vector and tensor fields.

Problem 2: 30 pts

Let ,¢ be scalar valued fields; u,v and w be vector valued fields; and S tensor valued.
Establish the identities:

grad(ag) (3)
grad(u, v)w] @
div(¢Sv) (5)

Problem 3: 10 pts

Show that

div[(Vu)u] = (Vu, VuT) + (u, (Vdivu)) ®)
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Problem 4: 20 pts

Suppose we have three states that we label 1, 2, 3. We are given that rates of transition
from i - j are known numbers g;;.

Let
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We denote by p;; the transition probability from state i to state j. From the matrix
P(t) = (p;;(t)) and

dP
2 _qr 0]

where P(0) = I, where I is the identity matrix. The solution is
P(t) = exp(tQ) ®

Solve the differential equation using the eigenvalue-eigenvector expansion method in Mat-
lab.




