Math 107, Fall 2012, Quiz # 4a

You have 25 minutes.

Name, Last Name: Student No: Signature:

[ Section 1 (Tue,Thu, & Tr 12:30-13:20) (7 Section 2 (Tue, Thy, & Fr 14:30-15:20)

Problem 1 (3 points) Give the definition of the following terms.

1.a) Tmage of a subset under a function
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1.b) Null space of a linear operator:
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1.¢) Range of a function:
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€2 be an ever vwhme—deﬁned function given by L{w, z) =

Problem 2 (8 points) Let LGt =
(w — 2,0 +1i2) and U = {(0,i2)}z € C}. Find a basis for L(U) and 11U}
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Problem 3 (9 points) Let P(R,R) be the vector space of real polynomials. Determine whether
the functions L : P(R,R) — P(R,R) are linear operators or not. Here p € P(R,R) and x € R.
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Math 107, Fall 2012, Quiz # 4b

You have 25 minutes.

Name, Last Name: Student No: Signature:
(] Section 1 (Tue,Thu, & I 12:30-13:20) [ Section 2 (Tue,Thu, & Fr 14:30-15:20)

Problem 1 (4 points) Give the definition of the following terms.

1.a) Null space of a fastion: [ 8 e 0p e O
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1.b) Image of a subset under a function:
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1.¢) Inverse image of a subset under a function:
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1.d) Range of a function:
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Problem 2 (16 points) Let L : Py(®R,R) — Pu(R, R) be given by (Lp)(z) := (2? + 1)p(z). Here
P4(R,IR) is the real vector space of polynomials from R to IR of degree at most 4, p € Py(R, R)
and & € R. ( Note that L is not everywhere-defined.)
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2.c) Find a basis for Ran(L).
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Math 107, Fall 2012, Quiz # 4c

You have 25 minutes.

Name, Last Name: Student No: Signature:

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

Problem 1 (3 points) Give the definition of the following terms.
L.a) Image of a subset under a function
C‘(w"t Le. /ho\
1.b) Null space of a linear operator:

Qw‘?—- Lie. /wo

1.c) Range of a function:
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Problem 2 (5 points) Let P(IR, R) be the vector space of real polynomials. Show that the function
L: P(R,R) — P(R,R) defined by Lp(z) := Jy p(#)dt is a linear operator. Here p € P(R,R) and
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Problem 3 (12 points) Let L : C* — C? be an everywhere-defined function given by L(w, z) :=

(w—iz,w +1iz) for all (w, z) € C2

2.a) (4 points) Determine a basis for the null space of L.
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2.¢) (4 points) Determine if L is one-to-one or onto.
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Math 107, Fall 2012, Quiz # 4d

You have 25 minutes.
Signature:

Student No:
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Problem 1 (3 points) Give the definition of the foll
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Problem 3 (17 points) Let L : C* — C2 be an everywhere-defined linear operator given by
L{w, z) = ((1 — #)w — iz, 2w+ (1 - 1)z).

2.a) (4 points) Determine a basis for the null space of L.
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2.b) (4 points) Determine a basis for the range of L. Sy o) N ’g
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Math 107, Fall 2012, Quiz 7 4e

You have 25 minutes.

Name, Last Name: Student No: Signature:

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

Problem 1 (4 points) Give the definition of the following terms. b
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1.a) A lincar operator:
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roblém 2 (16 points) Let L : R® — 2 be an everywhere-defined function given by L{z,g) = with
(22 — 3y, —y). Given that U = {(z,—=, )|z € R} is a subspace of ’?, Fl ’&\*3

2.a) Show that I is a linear operator.
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2.b) Determine a basis for the image of U under L.
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2.c) Find the null space of L. Is the linear operator L one-to-one? Explain why.
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Math 107, Fall 2012, Quiz # 4f

You have 25 minutes.

Name, Last Name: Student No: Signature:

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

Problem 1 (3 points) Give the definition of the following terms.

1.a) A linear operator:

Ou\iyf Z’\Q’/LL oA

1.b) Image of a subset under a function:

Quu'?, lié’//[ci

1.c) Range of a function:
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Problem 2 (8 points) Let L : Cc? — C2 be an Lvuywhelc -defined lincar operator given by
L(w, 2) := (1 — {)w — iz, w + iz) apd=={0== )71 Determine the null space and range

of L.
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Problem 3 (9 points) Let P(IR,R) be the vector space of real polynomials. Determine whether
the functions L : P(R,R) = P(R,R) are linear operators or not. Here p € P(IR,RR) and z € R
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