Math 107, Fall 2012, Quiz # 5a

You have 25 minutes.

Name, Last Name: Student No: Signature:

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

Problem 1 {8 points)Let L : R* — R? be a linear operator given by L{z,¥) = (z — y,8, % + ).
Determine the matrix representation of L in the bases (E, F), where E := {(2,0},(0,3)} and
F:={(1,2),(2,1)} arc the different bases of 2.
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Problem 2 (12 points} Let L : C? — C? be the every-where defined linear operators defined by
L{w, z) := ((4 + 20)w — 24z, (1 + 3i)w + (1 — 4)z).

2.a} Find a basis for Nul(L).
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2.b) Find a basis for Ran(L).
Quiz 5/ 0¥

2.¢) Find a € C such that the equation L7 = (1,«) has a solution. For the value you find,
determine if L& = (1, a) has a unique solution,
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Math 107, Fall 2012, Quiz # 5b

You have 25 minutes.

Name, Last Name: Student, No: Signature:

L1 Section 1 {Tue, Thu, & Fr 12:30-13:20) L] Section 2 (Tue, Thu, & Fr 14:30-15:20)

Problem 1 {5 points) Let L : R? — R? be the every-where defined linear operator defined by
L{z,y) = (x — y, —2 + y). Adress the existence and uniqueness problems for the linear equation

L# = (2,0).
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Problem 2 (15 points)let D : P3(R,R) — P3(R,R) be the derivative operator and B
{pos p1, P2, ps} and B := {qo, q1, ¢, g3} be different bases of P3(R, R) such that py(2) == 1, pi(2)

5, pa(e) 1= 27, pa() = 2® for & € R and go == po, @1 :=p1 + 02, @2 =Py — P2, G3:=Ps.

2.a) Find the matrix representation of D in the bases (B, B).
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2.b) Use the matrix representation you find in part {a) to evaluate the derivative of ¢ : R
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2.¢) Use the matux 1epzcsentat10n you find in part (a) to evaluate the second derivative of q.
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Math 107, Fall 2012, Quiz # 5c¢

You have 30 minutes.

Name, Last Name: Student No: Signature:

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

Problem 1 (8 points) Let L : C* - C? be a linear operator given by L(w, 2) := (w + iz, 2 — iw).
Determine the matrix representation of L in the bases (F, F), where £ := {(1,9),{1,~1)} and
F = {(1,4),(£,0)} are different bases of C2,
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Problem 2 (12 points) Let L. C? = C? be the every-where defined linear operators defined by
L{w,z) := (w — iz,w +1iz).

2.a) Find a basis for Nul(L}. |
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2.¢) Find a € C such that the equation L& = (1,e) has a solution. For the value yon find,

determine if L# = (1, o) has a unique solution.
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Math 107, Fall 2012, Quiz # 5d

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 L : C* — C* be a linear operator given by L{w, z) := (w + 14z, z — tw).

1.a) Determine the matrix representation of L in the bases (E, F), where E := {{1,7),(1,~-D)}
and F:= {(1,4),(¢,0)} are different bases of C2, '
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1.b) Let &:= (2,0). Use matrix representation of L you find in part(a), to evaluate L.
Hint: First write the vector representation of (2,0) in basis E.
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Problem 2 (10 points) Let Z : R? -3 R? be the every-where defined linear operator defined by

L{z,y) = (z — 2y, 2z +y). Adress the existence and uniqueness problems for the following linear
equations:
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Math 107, Fall 2012, Quiz # 5e

You have 30 minutes.

Name, Last Name: Student No: Signature:

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

Problem 1 (4 points) Let L : R? — R be a linear operator given by L{z, y) 1= & — 3y. Determine
the matrix representation of L in the bases (E, F'), where E := {(1,0),(0,1)} and F := {—3} are
the bases of R? and R, respectively.
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Problem 2 (16 points)Let L : Pa(R, R) — P3(R, R) be the linear operator defined by (Lp)(z) :=
3 fo p(t)ydt — ap(a), where p € P3(R,R) and x is an arbitrary real number.

2.a) Find a basis for Dom(L)
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2.c) Find a basis for Ran(L).
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2.d) Adress the existence and uniqueness problems for the linear equation Lp = g with g given
by q(z) == 1+ 2%
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Math 107, Fall 2012, Quiz # 5f

You have 25 minutes.

Name, Last Name: Student No: Signature:

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

Problem 1 (8 points)Let L : C* — C* be.a linear operator given by L{w, 2) i= (w + ¢z, z — iw).
Determine the matrix representation of L in the bases (E, F), where £ := {(1,1),(1,—1)} and
F:={(1,1),(:,0)} are different bases of C?, :
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(12 points) Let L : C* —» C? be the every-where defined linear operators defined by

Problem 2
Liw, z) = ({4 + 20)w — 2iz, (1 + 3w + (1 — i)2).

2.a) Fmd a basis for Nul(L). /
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2.¢) Adress the existence and uniqueness problems for the linear equation L
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