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Read Chapter 8 – External Direct Products (pages 162-168) and answer the following questions.
Suggested Homework Problems (pages 174-179: 2, 6, 8, 18, 32, 38, 74)

1. 	n ∈ N
	G1, . . . , Gn�n�
�

(a) ���n�
���� (external direct product) G = G1

⊕ · · ·⊕ Gn�

(b) � g = (g1, . . . , gn) ∈ G,���� g������ g1, . . . , gn���� !�"#$�

2. ���������

(a) %&
Z2

⊕
Z2'(!���)*&+,�������

�� (0,0)
�� 1

(b) ��Z2

⊕
Z2-./
0�

(c) �G1, G2-!1./
2��G1

⊕
G23-./
�4567-89�

(d) �G1, G2, . . . , Gk-!1./
2��G1

⊕
G2

⊕ · · ·⊕ Gk3-./
�4567-89�

(e) 	m = n1, . . . , nk�k�:;��<�2��Zn1

⊕
Zn2

⊕ · · ·⊕Znk
≈ Zm�4567-89�

3. =n�>?@��
�Z×n = U(n)

(a) � s, t ∈ N,���AU(st) ≈ U(s)
⊕

U(t)�

(b) ��U11(77)���BCDU11(77)-�U(7)EF�,�./
�

(c) 	m = n1, . . . , nk�k�:;��<�2���AU(m) ≈ U(n1)
⊕

U(n2)
⊕ · · ·⊕ U(nk)�

(d) U(2) ≈ , U(4) ≈ , U(2n) ≈ (n ≥ 3) , U(pn) ≈ (n ∈ N)
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