18.085 Exam 1 October 12, 2011 Professor Strang

Your PRINTED name is:

Your class number is

L

1. Suppose uy, ug, g, ts are unknowns at meshpoints z = §,2,2,%4 with 7 =1 and bound-

ary value ug = 0 at one end.

(a) Write down a 4 by 4 backward difference matrix A, which acts on u to produce

differences e, = (u; — ui—1)/h. 41000 © 09
A= rogll - ? Ol- o440
0 0-114 0 04y
(b) Find the symmetric part § = 3(A+A”) and the antisymmetric part AS = L(A—AT).
What words would you use for this particular S and AS? ( AS = own upqukt "ﬂ.ﬁz)
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(¢) Compute K = ATCA when C = diag(cy, ¢z, 3, 04) is a diagonal matrix with positive
¢’s. Show by some test that K is positive definite. (Explain your test exactly.)
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(d) If f=1(0,0,0,1) is a unit force pulling the 4th mass (at z = 1) downward, what will
be the displacement uy at the bottom of the line of springs? What entry of K~ does
this tell you? Use physical reasoning with 4 springs, much quicker than solving 4

equations ’(g_ (O, 0, 0’ i\ means we hawve onlls one mass
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