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Math 525 — Quiz 12 — November 3
Name: S,D/U%)‘:Y\S

Let R be a ring (not necessarily commutative), M a right R-module, and N a left R-
module.

1. What type of object is the tensor product M ®gr N? an abe/fo;,« jnwp

2. What is the definition of the tensor product M ®xr N7
e Hike fo 7&!& Z-wodle on M N

and o ke Fo Guottnt by Fhe Py 2

goreruted by all @W %7%\& tollowsng S v,
(mn) + (m7m) — (msm”, ) Vomm’em Yae
(r,n )+ (m,n”) — (m, nn’ ) ¥me M VV\a;A’e/\/
(me,n) — (""z”\) YmeM YneN Vrek.

M ®pg N has a universal property with respect to maps $: M % N — L.

3. In the statement of the universal property, what kind of object is L? an a,ée/ 1 & 7 P

4. In the statement of the universal property, what kind of map is ¢?
(3} /4
an K- pedanced may

5. What is the universal propertyrof the tensor product M ®g

MCQ
M < N m @R




Math 525 — Quiz 22 — November 2

Name:

The following tensor products are isomorphic to familiar and well-known abelian groups.
Using the results about tensor products in Section 10.4, describe the given tensor products
in simpler terms, i.e. not as tensor products.

2
1. R®z(Z%) < R

0

. RlgpR® & //?é

[\

. Q®z(Z/8Z)

IS

w

4. (2)22) @2 (Z[52) L2 ()

an

(Z/152) @2 (Z/397) & %Z

D

. Qez(Q/Z) 2 O
7. Q®zQ < &

8. V* ®r W, where V, W are finite-dimensional real vector spaces and V* is the dual

space of V.
o How);e(\/, WY = i wf

hn oloment of N9 WS
£ &, A
Ifbe o may Wl Py
B\ = LCw s e () en ot
L i 5 o M Hos



Hhe  onderlying @l .

T X, Y ace P 55 %%WKVﬁ -
M %M/{Mj X"‘D \f’
TF G, H ape GOF5 /&QﬁGmW (C%/%) 5
/MMJYV‘af/p/I/:(mI @ o H.
Now  Suppese 0% sty #mfa/- (X/ J (G) >

Yhgs IS the ewe 4 //m%r (FOo 6 )

’L{WS@/' /X’ d&;)) i %MG”")’(F(X)’ @)

y and F o adjumr fnchr

S g

Sat)s

What w2 The /\'J@wz.«a_'ﬁ T E o H, b

70 G e }L/om(v/#\;)

B says. Vew = Hem(VR)IEW
= Hom (N, W)
= fom (Y, Row ).
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