[MaTH 321: SPRING 2017

TEST 2 |
In proof questions write complete sentences to communicate your poinl. In computational questions
please boz your answer. You are allowed a page of notes. Enjoy!

(1.) (10pts) Let W = {A € R¥*? | AT = —A}. Show that W is a subspace of R**?.
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(2.) (10pts) Let W = {A € R®® | AT = —A}. Find a basis for W. What is the dimension of W ?
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(3.) (15pts) Let B = {1,(z — 3), (z — 3)*} form a basis for Py

R). Find the coordinates of z? with
respect to [3; that is, calculate [z?%]5. :
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(4.) (10pts) Consider g = {(1,1,1),(1,~1,0),(1,1,-2)} as a subset of R3. Is B an orthogonal set? Is
B an orthonormal set ? Answer these questions. Also, if v = (5,0, 7) then find [v]g.
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(5.) (15pts) Find the equation of the line y = mx + b which is closest to the points
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(6.) (15pts) Let T'(a + bz + cz?) = [ 43 ::__ gc b 1—336 . Find the matrix [T, where we define basis

B = {1,1‘, 1112} to PQ(R) and Y= {E_u,Em,EQ],EQQ} to szz‘
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(7.) (20pts) Suppose z,y,z € V an inner product space with inner product of v, w denoted by (v, w).
You are given the following data:

<:E,:E):4 <y7y>:1 <Z7 z>:3 & <$’y>:2 (xa Z>:O (',lj, Z>:O
(a.) Show {z,y, 2z} is a linearly independent set of vectors in V. ( Sor(.a )
(b.) Find an orthonormal basis for span{z,y, z} ( Was  supp osed v be
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(8.) (20pts) Let A = [ 21 1 3 } . Find the following:
10 -11

(a.) a basis for the column space of A.
(b.) a basis for the null space of A.
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(9.) (10pts) If A € R™" and v,w € R™ then show that (ATv)ew = v+ Aw.
T
(A"v)-w = (ATv] w
— \IT‘(A’F}TW - (’H\ff WaJ
= VI Aw

o~ bmewom) —
= v+ (AW]

(10.) (10pts) If z = (1 +14,2,3) and w = (7,2 + ¢, —4) then calculate (z,w) where (,) denotes the usual
inner product on C2.
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(11.) (10pts) Let A, B be orthogonal vectors in R”. Show that ||A + B||?> = || Al + || B|%.
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(12.) (15pts) Let (A, B) = trace(AB"). If A, = 1 1 and Ay = L0 then let W =
span{ Ay, As}. Find the matrix in W which is closest to B = 3 _01 . In other words, calculate
the projection of B onto the W-subspace. Hint: find an orthonormal basis for W to get started.
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