MaTh 221 TAKEHOME PART OF TEST 3 (DUE BEFORE THE TEST ON 12-4) |

Show your work. Box answers please. If you use technology then explain how, do not just write answer.
Thanks. You may work together, however, you must state who you worked with and you must write
the answer in your own words in the end. Partial credit is given more generously to those who work
alone. I would like the answers written on this page with the work attached. Thanks.

Problem 1 [10pts] Find the projection of (v,w,z,y,2z) onto W = span{w;,ws, ws} where w; =
(1,1,1,1,1), wa = (0,0,1,-1,2) and w3 = (1,1,0,0,1) by the following methods:

1. apply the Gram-Schmidt procedure to the given basis for W and create and orthonormal
basis with which you may form the projection formula (we usually did this)

h [3y 42w =X +9+2
L |3V Bw -X +9 42
Wfw X1 = T [~V -W +5x 429412
v V +W 42x +Sp -232
Z ] LV +wW +72x -19 +872
2. apply the beatifully simple matrix formula for finding projections as I mentioned in the last

lecture. This does not require Gram-Schmidt and you should use technology to compute the
matrix inverses and products required for the formula.
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Problem 2 [10pts] Find the best approximation of f(z) = €®sin(z) on [~1,1] in P,. (use the Legen-
dre polynomials we already normalized, you may use wolfram alpha etc... to peform the requisite
integration, we assume < f, g >= 1—11 fl2)g(z)dz.
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Problem 3 [10pts] Use the method of least squares and explicit matrix computation (which can be
done with Matlab etc...) to find the equation of the plane which is closest to the points:

(1,2,3), (4,5,6), (1,1,1), (4,8,5), (0,1,1), (2,2,2).
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Problem 4 [10pts| Suppose dx/dt = z+y+z and dy/dt = 2 —y+z and dz/dt = z+2z. If the solution
is at (1,2,3) at t = 0 then find 2, v, z as functions of £. Your solution may either use the built-in
Matlab commands or the general method of solution by eigenvectors and matrix exponential as

presented in my notes. Of course you can use technology to compute the eigenvalues of the matrix Su
in question, it is probably not pretty.
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