30-minute Test 2
Math 113
November 17, 2015

<SR
Name: DO\ U\-h ons

Instructions: This test has 4 questions for a total of 24 points. Please show your work
in the space provided.

Question | Points | Score

1 5
2 7
3 7
4 5

Total: 24




Math 113 Test 2

1. (a) (2 points) Let 1 be a commutative ring and / C R an ideal.

1 is principal if 1= IS Gendre {ic) S OVE. M
€]

U

I is prime means that whenever ab € I, then o Ha0v & el or b e L

(b) (38 points) Let R be the ring of all continuous functions from [0, 1] to R. Let I be
the ideal generated by f(z) = sin(z) and g(z) = 3sin(z). Is I principal? Explain
why or why not.

s 3 sin(x) & (S.\n(n\ y SO

L@ﬂ\(.ﬂ\,, >\f\!x\,\) = /3?1-.{.{\,\

2. (7 points) Which of the following subsets of Z[z] are ideals? Circle all the ideals.
(you do not need to show any work)

La)- :T‘hc set of polynomials with constant term 0 (%‘ s s (%) \

Iy

@The set of polynomials whose coefficients are multiples of 5 (Has is ( g) )

( c):'ﬁ[‘he kernel of the ring homomorphism ¢ : Z[z] — Z given by evaluating at 2 (i.e.
¢(p(z)) = p(2)). A.M,\ Kevned s an ideel
d) {p(z) € Z|[z] : p(z) has degree < 3}
Not ewew o sub T
(5

_ -..A,Wc\ls on ‘HLQKQ«

(
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3. (a) (1 point) Let R be a ring with 1. What does it mean for r € R to be a unit?

T s ael suth ok v

(b) (2 points) If r is a unit in a ring R, is (5§) a unit in Mz(R)?
Explain briefly why or why not.

No ro ¢ & ra Tb N
’ OOS((A —'(0 o )

<snwe O#) s con v bt M IM»\:) IR X
| O
(52 -

(c) (4 points) Let R be a commutative ring with 1, and a,b € R. Assume that (a) = (b)
and g is not a zero divisor. Prove that a = bu for some unit u.

Suppo\rg (c.\ B ((7) )
TNV\ e (\7)

50 A loc, ‘Cor Some CéR
Aso bﬁ(a} so b

Oel for some A

1]

q

f&b’i‘\*\\’h&""\b\ we heace o = Odc,

S A s vor a 2e50D OQ:\)iS'DY, W con use

C ottt ed o o A

| = de .

Thus, ¢ s o wir  ad  o: be .
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4. (a) (2 points) Let f(z) = 2z and g(z) = 122% — 4z + 2 in the ring Q[z].

Write g(z) = q(z)f(z) + r(z) where the norm (i.e. degree) of r(z) is less than that
of q(z)

20t 442 = (ox=2)(2x) +2

(b) (1 point) Is the polynomial r(z) that you found above a greatest common divisor
(G.C.D.) of f(z) and g(z)? (yes or no)

n A« \{ES!
(¢) (1 point) If your answer above was “no”, find a G.C.D. If it was “yes”, explain why

you said yes. d"v?otﬂs bof’h :r Noj a, " wo‘ no P'»&,ncm\fw\
\A‘lsw-f' A}L & vidao Q\)oﬂﬂ -c ad

(d) (1 point) Is 3 a G.C.D. of f(z) and g(z) in Q[z]? (yes or no)

Yes, (2w a wr i @D
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