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Dummit & Foote (7.2) 3,7,10,13

7.2.3 Let R be a commutative ring with identity and define the set R[[x]] of formal power
series in x with coefficients from R to be all formal infinite sums

o
Y aux" =ag+ax +apx* + ...
n=0

Recall that addition and multiplication are defined in essentially the same way as for
polynomials.

(i anx”> + (i bnx”> = i(“” + by)x"
n=0 n=0 n=0

o0 (o) o0 n
(Z anx”> X (Z bnx”> =) ( akbnk> x"
n=0 n=0 n=0 \k=0

(a) Prove that R[[x]] is a commutative ring with identity.

(b) Show that 1 — x is a unit in R[[x]] with inverse 1 + x + x> +....

(c) Prove that);’ ;a,x" is a unit in R[[x]] if and only if a¢ is a unit in R.




7.2.7 The center of a ring R is the set
Z(R) ={r € R|rx = xrforall x € R}.

Let R be a commutative ring with identity. Prove that the center of the ring M,(R) is
the set of scalar matrices, which are scalar multiples of the identity matrix. [Use the
elements E;; that we talked about in class.]




7.2.10 Consider the following elements of the integral group ring ZS3:
a=3(12)—-5(23)+14(123) and B=6(1)+2(23)—-7(132)
(where (1) is the identity of S3). Compute the following elements:
(@) a+ B,
(b) 2a — 3B,
© ap,
(d) Pa,

(e) .




7.2.13 Assume R is a commutative ring with identity. Let K = {ky, ...,k } be a conju-
gacy class in the finite group G.

(a) Prove that the element K = k1 + ... 4+ ky, is in the center of the group ring RG (cf.
Exercise 7, Section 1). [Check that ¢~ 'Kg = K forall ¢ € G.]

(b) Let Ky,..., K, be the conjugacy classes of G and for each K; let K; be the element
of RG that is the sum of the members of K;. Prove that an element & € RG is in the
center of RG if and only if &« = 21Ky + 22K, + ... + a,K, for some ay,ay,...,a, € R.




