
Math 412 Section 2

Review of Chapter 7 (mostly)

TRUE OR FALSE. In each case, be sure you can prove the statement or give a counterex-
ample.

1). The group S16 contains an element of order 17.

2). Every group of order p, p a prime number, is abelian.

3). A product of cyclic groups is cyclic.

4). If a group G is generated by elements of order 2, then G is abelian.

5). The rotations form an index two subgroup of the full symmetry group of a regular n-gon.

6). If H → G is an injective homorphism and H is abelian, then so is G.

7). If H → G is an injective homorphism and G is abelian, then so is H.

8). If H → G is a surjective homorphism and H is abelian, then so is G.

9). If H → G is a surjective homorphism and G is abelian, then so is H.

10). The index of the subgroup of S4 generated by (12) and (13) is six.

11). The collection of all vertical lines in R2 are the cosets of the subgroup K of (R2, +)
consisting of vectors of the form (0, y) for y ∈ R.

12). In S8, the elements (1234) and (5678) commute.

13). The center of the dihedral group D4 is trivial.

14). A direct product of abelian groups is abelian.

15). If G and H have centers ZG and ZH , respectively, then the center of G×H is ZG×ZH .

16). The group S7 has a non-trivial center.

17). Every abelian group of order 4 is isomorphic to either Z4 or Z2 × Z2.
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18). The cosets of a subgroup K of G are subgroups of G isomorphic to K.

19). If H and G are groups of order p and q, where p and q are distinct primes, then there
are no non-trivial group homomorphisms G→ H.

20). If h ∈ Kg, then g ∈ Kh, where Kh and Kg are right cosets of a subgroup K of a group
G.

21). All groups of order two are isomorphic.

22). The order of a non-abelian group is at least 6.

23). There is an isomorphism Dn
∼= Sn for all positive integers n.

24). Some group automorphisms are not surjective.

25). The center of GL2(R) consists of the diagonal (invertible) matrices.

26). Every group of order n is isomorphic to a subgroup of Sn.

27). The map GL2(R)→ R∗ which sends each matrix to its determinant is a homomorphism
of groups.

28). The determinant map GL2(R)→ R∗ is injective.

29). The group generated by 12 and 20 in Z60 has order 5.

30). The group generated by 12 and 20 in Z60 is cyclic.

31). The set of polynomials that are multiples of x2+5x+1 in the ring R[x] forms a subgroup
of (R[x], +).

32). The set of elements in a ring R forms an abelian group under the ring addition operation.

33). The set R∗ of units in a ring R forms a group under multiplication.

34). The units in the ring M2(R) are precisely the diagonal matrices.

35). The subgroup of Z generated by 15 and 20 is cyclic.

36). Every group contains a cyclic subgroup.

37). The order of U32 is 15.

38). U17 is isomorphic to Z16.

39). U8 is cyclic.
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40). Any two finite abelian groups of the same order are isomorphic.

41). Any two cyclic groups of the same order are isomorphic.

42). The set SL2(R) of 2× 2 matrices with determinant 1 is a subgroup of GL2(R).

43). An infinite group cannot have a finite index subgroup.

44). A finite group cannot have an infinite index subgroup.

45). If K is a subgroup with 33 elements of a group G, then all right cosets of K also have
33 elements.

46). If n divides the order of a group, then G must have a subgroup of order n.

47). If n divides the order of a group, then G must have a subgroup of index n.

48). The index of a subgroup is always finite.

49). The elements of a vector space V over R form a group under addition.

50). If V is an R-vector space, then every subspace W forms a subgroup of V under addition.

51). The only subgroups of R2 are the sub-vector spaces.

52). The subgroup generated by (1, 0) in Z5 × Z8) has index 8.

53). There is a homomorphism of groups Z40 → Z5×Z8 sending [1]40 to the pair ([1]5, [1]8).

54). There is an isomorphism of groups Z40 → Z5 × Z8 sending [1]40 to the pair ([1]5, [1]8).

55). There is an isomorphism of groups Z40 → Z4×Z10 sending [1]40 to the pair ([1]4, [1]10).

56). There is an homomorphism of groups Z40 → Z7×Z8 sending [1]40 to the pair ([1]7, [1]8).

57). If G has two subgroups of different prime orders, then their intersection is the trivial
group.

58). The intersection of two subgroups of a group is a subgroup.

59). The union of two subgroups of a group is a subgroup.

60). The center of Sn has order n.

61). The only element of order two in Sn are of the form (ij) where i and j are any of the
numbers {1, 2, 3, . . . , n}.

62). The product of two elements of order two always has order two.
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