Math 107, Fall 2012, Quiz # 6a

You have 25 minutes.

Name, Last Name: Student No: Signature:

[J Section 1 (Tue,Thu, & Fr 12:30-13:20) [ Section 2 (Tue,Thu, & Fr 14:30-15:20)

Problem 1 (12 points) Let D, K : C®(R,R) — C*(R,R) be linear operators defined by
VF € CO(R,R), Yo € B, (Df)(&) = = f(a), (e f (.

Calcnlate (KD — DK) f){z) to show that KD # DK.
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Problem 2 (8 points) Find an isomorphism ¢ := R* — R? such that ¢(E;) = B, where B :=
{(1: 1): (G: _1)}'
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Math 107, Fall 2012, Quiz # 6b

You have 25 minutes.

Name, Last Name: Student No: Signature:

[J Section 1 (Tue,Thu, & Fr 12:30-13:20) [ Section 2 (Tue,Thu, & Fr 14:30-15:20)

Problem 1 (8 points) Find an element L of £(R?) such that L # [ and L? = 1. (L?:= Lo L)
Let (K,J) elR* y 10, Aow & Lincer {.l;?[.v}‘-?.ffﬁ-{f;f.‘ll .

Sy ) = xL(4,0) 1y Jo,1)
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2 o7 oy )7(4,0)=(1.0) = Chae L10)= (0,4)
S0, = 04 Lo =(1,0)

Then JL(X&LM (&,x) and L7 Q.é\w(xd')
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e
Problem 2 (12 points) Let ;= R? — R® be defined by L{z,y) = (z +y,2v — y, 2 — ¥). Show g J)
that L is an invertible operator.
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Math 107, Fall 2012, Quiz # 6¢

You have 25 minutes.

Name, Last Name: Student No: Signature:

O Section 1 (Tue, Thu, & Fr 12:30-13:20) 0 Section 2 (Tue, Thu, & Fr 14:30-15:20)

Problem 1 (10 points) Find an element L of £{R?) such that L+ [ and L? = I. (L* = Lo L)

Y:)(‘QLJ\QI'Y\ ’ﬂ - <8U‘r'9~ 6‘0

Problem 2 (10 points) Let U = {M;;Je M2, 2, F)| My + Mys = 0, Miz = Mz }. Show that U is
a subspace of M(2,2;F) and determine its dimension.
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Math 107, Fall 2012, Quiz # 6d

You have 25 minutes.

Name, Last Name: Student No: Signature:

[] Section 1 (Tue,Thu, & Fr 12:30-13:20) [ Section 2 (Tue,Thu, & Fr 14:30-15:20)

Problem 1 {10 points) Let\W. be a vector space over F and L € £{V) such that L # [ and L* = I.
Show that Nul(L) := {o} and Ran(L) =

=) (o)
IO =5 VeV Lm @5 e JueNs L=kt [
3{\/&\' v I(\J\"x: )—(O\i
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Problem 2 (10 pointsj Let U := {My; € (2,2, F)|Myy + Moy = 0, My = Moy }. Show that U is
a subspace of M(2,2;F) and determine its dimension.
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Math 107, Fall 2012, Quiz # 6e

You have 25 minutes.

Name, Last Name: Student No: Signature:

LI Section 1 (Tue,Thu, & Fr 12:30-13:20) U] Section 2 (Tue,Thy, & Fr 14:30;15:20)

Problem 1 (12 points) Let D, K : C*(R, R) — C*(RR,R) be linear operators defined by

Vf € C®(R,R), ¥z € R, (Df)(z) = % (@), (K@) = /0 "t

Caleulate ((KD — DK) f){z) to show that KD ;»é DK.
K)o = k()= eigwuc L G- 4€0)
DPGY = DY §g&m) - J;g(géfu dy) = 4o
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Problem 2 (8 points) Find an element L of £(R?) such that L # I and L? =I. (L* .= Lo L).
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Math 107, Fall 2012, Quiz # 6f

You have 25 minutes.

Name, Last Name: Student No: Signature:

U Section 1 (Tue,Thu, & Fr 12:30-13:20) [ Section 2 (Tue,Thu, & Fr 14:30-15:20)

Let L, K € £(C?) be defined as L{w, z) := (w -+ iz, w — iz) and K(w, z) = (w — iz, w + i2)
Vw, z € C.

Problem 1 (15 points) Find the representations of K, L and KL in the standart basis
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Problem 2 (5 points) Show that £ is an invertible operator.
Pull (VY= fof , sihee
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