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1. Introduction

The number of homomorphisms from quaternion group into some finite groups have been showed by the reference [1]. But,
some results are mistakes. For readers’ convenience, these theorems are corrected in this paper. We fix some notations used

in this paper: the dihedral group D, =< Zn, Yn | 2 = € = Y2, Tnyn = Ynx,' > the quaternion group Qm =< Gm, bm |

2m 1

a2 = e = bh, ambm = bman,' > the quasi-dihedral group QDse =< Sq, ta | sia_ =e =12, taSa = sia_2_1ta > the
p-1 -2 . .

modular group M,s =< rg, fs | ’I’Z =e= fg, farg = TZ 15 >. Write (m,n) for the greatest common divisor of

m and n. Denote by m | n the m divides n. Denote by ¢(n) the number of positive integers not exceeding n which are

co-prime to n. Other notation used will be mostly standard, refer to [2].

2. Proof of the Theorems

For readers’ convenience, Theorem 3.2 in [1] is corrected here as

Theorem 2.1. Let m be a positive integer and n a positive even integer such that n = 2 (mod 4). Then the number of

group homomorphisms from Qm into Dy is 4+ 4n +n(3 .0 (k). if m is even; 24 n(3 oy .0y P(K)), if m is odd.

Proof.  Suppose that p: Q. — D, is a group homomorphism. Since p(bs,) = p(bm)* = e, it follows that |p(bw)| | (4,n).
By n = 2 (mod 4), we obtain that |p(bm)| | 2, this implies that p(b) € {e, m?, Zhyn}, where 0 <y < n. Noting that
p(ambm)? = p(bm)? = e, we have |p(am)| | m. This implies either p(am) = 5Yn or p(am) = =2, where 0 < o, 8 < n. If

p(bm) = e, then p(ambm)® = p(bm)? = plam)? = e and |p(am)| | (2,m). When m is even, we have p(anm) € {e, T3Yn, m?},
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it follows that there are n + 2 homomorphisms in this case. When m is odd, p(am) = e, thus we have trivial homomorphism

in this case.

If p(bm) = 2}yn and p(am) = 25,where 0 < ~,8 < n, then |p(am)| | (m,n). Thus there are n(X g (m,ny P(K)) such

homomorphisms. If p(bn) = zlyn and plam) = zayn, then plambm) = plam)p(bm) = x5~ 7. On the other hand,

p(ambm) = p(bm)plai}) = 22, so we obtain that z2*~ ") = e, a — v € {0, 2}, Thus we have 2n such homomorphisms.
If p(bm) = m:? and p(am) = 2, then |p(am)| | (m,n) and p(ambm) = plam)p(bm) = x§+ﬁ. On the other hand,

0(ambm) = p(bm)play') = inﬁ, this implies that 22° = e, 8 € {0, Z2}. When m is odd, we obtain that p(am) = e, thus
there is 1 homomorphism in this case. When m is even, we have p(am) € {e, 5}, so there are 2 homomorphisms in this

case.

If p(bm) = wy? and p(am) = T5yn, then plambm) = plam) ™" p(bm) = (xﬁyn)m(azg) On the other hand, p(aby) = p(bm)® =
3n
%2 , this implies that (z5yn)™ = e. Note that |z5yn| = 2 and m is even, thus we have n such homomorphisms. Hence we

get the result. O
Theorem 3.3 in [1] is corrected here as

Theorem 2.2. Let m be a positive integer and n a positive even integer such that n = 0( mod 4). Then the number of

group homomorphisms from Qm into Dy is 4+ n(32y . 0y P(K)), if m is odd; 4 +4An + (32, ) ©(K)), if m is even.

Proof.  Suppose that p: Q. — D, is a group homomorphism. Since p(bs,) = p(bm)* = e, it follows that |p(bm)| | (4,2n).
n n 3n
Noting that (4,2n) = 4, this implies that p(bm) € {e, .2, =4, ', 2hyn}, where 0 <~ < n. By p(am) € Dn, we obtain

either p(am) = 2%yn or plam) = x4, where 0 < a, 8 < n.

If p(bm) € e, x?} and p(am) = 5, then |p(am) | m and plambm) = xop(bm). On the other hand,
plambm) = p(bm)p(am)™ = p(bm)z,”, this implies that z5p(bm) = p(bm)z,” and B € {0, 2}. When m is odd,
p(am) must be e, thus we have 2 homomorphisms in this case. When m is even, p(am) = e or w§7 thus we have 4

homomorphisms in this case.

If p(bm) € {e, m,?} and p(am) = znyn, then plambm) = plam)"p(bm) = (z5yn)"p(bm). On the other hand,
p(alby) = p(by)?, it follows that (x2y,)™ = e and p is group homomorphism only when m is even. Thus we have 2n
homomorphisms in this case. If p(bm) = 2} yn and p(am) = 25, where 0 < v, 8 < n, this implies that |p(am)| | (m,n). Thus

there are n(3_;(,, ) ¢(k)) homomorphisms in this case.

If p(by) = zlyn and p(am) = x5yn, then p is well defined only when m is even and p is homomorphism when
n 3n
a—v € {0, 2}. So we have 2n homomorphisms in this case. If p(bm) € {z.7, ="' } and p(am) = z3yn. Noting that

P(ambm)? = (p(ambm))? = (zn %yn)2 = ¢. But p(ambm)? = p(bm)? # ¢, thus p is not well defined.

n 3n
If p(bm) € {xF, z,* } and p(am) = x5, then p(ambm) = x5 p(by). On the other hand, p(ambm) = p(am)z;?, this implies
that 22° = e and 8 € {0, 2}. Note that |p(am)| { m, we obtain that 3 = 2, thus p(am) must be 2 and m is odd. Thus we

have 2 homomorphisms in this case. Hence we get the result. O
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Theorem 4.2 in [1] is corrected here as

Theorem 2.3. Suppose m is an even positive integer and o > 3 is any integer. Then the number of homomorphisms from

Qm into QDaa s 4+ 2771 + 297230 1 sa2) (k) + Xgj(am,20-2) ktm P (K))-

Proof. Suppose p: Qn —> QDsa is a group homomorphism. Since |p(bm)| | 4, we obtain either p(bn) = sb or
p(bm) = s%2t,, where 0 < t,ka < 2°71. As |p(am)| | (2m,2%), this implies that either p(am) = s2 or plam) = sElt,, where

0<n,k <2%71.

If p(bm) = st and p(am) = s, where t € {0, 2°72}, then |p(bm)| = 2, |p(am)| | m and p(ambm) = s2+*. On the other hand,
p(@mbm) = p(bm)plam) ™" = s, it follows that s2" = e. Noting that 0 < n < 27!, we have n € {0, 2*72}. Thus we have
4 homomorphisms in this case. If p(by,) = s, and p(am) = s%, where t € {273, 3273} then |p(bn)| = 4, |p(am)| f m
and p(ambm) = s2Tt. On the other hand, p(ambm) = p(bm)p(am)™t = s& ™, it follows that s2" = e and |p(am)| | 2. But

|p(am)| ¥ m, thus p is not a homomorphism.

If p(bm) = s%2t, and p(am) = s2, where k2 is odd, then |p(by)| = 4 and |p(am)| 1 m. Noting that
p(bm)? = plambm)? = (plam)p(bm))? = 2 tm2e7? # e and ko is odd, it follows that n is even. Thus we have
20‘72(21@\(2%2&72),1@@1 ©(k)) homomorphisms in this case. If p(bm) = s2t, and p(am) = s%, where k2 is even, then
|p(bm)| = 2 and [p(am)| | m. Noting that p(bm)? = p(ambm)® = (p(am)p(bm))® = s&272" = ¢ and k2 is even, this

implies that n is even and |p(a.,)| | 2*72. Thus we have 2“‘2(216'(%2@,2) ¢(k)) homomorphisms in this case.

If p(bm) = st and p(am) = s81ta, where t € {2973, 32273} 0 < k1 < 2*71, then |p(bm)| = 4 and p(amby,) = (sE1ta)™sk,.
On the other hand, p(a™b,,) = s3, this implies that (s51¢,)™ # e. When m = 0(mod 4), (s51t,)™ = e, but (s1t,)™ # e,
thus p is not a homomorphism in this case; when m = 2(mod 4), (s5t,)™ = (s¥t4)? # e, implying that |p(am)| = 4 and

k1 is odd, so we have 2%~! homomorphisms in this case.

If p(bm) = st and p(am) = sElta, where t € {0, 272}, 0 < k1 < 2°7%) then |p(by)| = 2. Noting that (sklt,)™ = s2' = e,
when m = 0(mod 4), (sFt,)™ = e, we have 2* homomorphisms in this case; when m = 2(mod 4), k1 must be even, we

have 27! homomorphisms in this case.

k1+ko(2472-1) ko—k1
Sa . o

If p(bm) = s¥2t, and p(am) = s%t,, then plambm) =

2(ky—ko)+ko2% 2
Sa

Since p(ambm) = s , it follows that
= e. When ke is even, k1 — ka € {0, 272}, we have 2°7' homomorphisms; when ko is odd,

k1 — ke € {2273, 3.2°73}, we have 2%~ homomorphisms in this case. Hence we get the result. O
Theorem 5.2 in [1] is corrected here as

Theorem 2.4. Let m is a positive integer and o > 3. Then the number of homomorphisms from Q. into Maa is 12, if m

is odd; 32, if m is even.

Proof. Suppose p: Qm —> Mo is a group homomorphism, then we may assume that p(am) = rRL ML and
pbm) = rk2 2 where |r51| | (2m,2°7Y), [rk2] | 4, mi,ma = 0, 1. Since p(amby) = rkttratmika2®™ pmitme ang

|p(@mbm)| | 4, we obtain that ki + ks € {0, 2273, 3.2273 5.2073 7.2073 ga=2 3 ga=2 ga-ly
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If ks € {0,2°72} and ma € {0,1}, then p(ambm)? = p(bm)?> = e and |p(am)| | m. When m is odd, p(am) must be e,
we have 4 homomorphisms in this case; when m = 2(mod4), |p(am)| | (m,2*) = 2, we obtain that k; € {0, 2*7?},
we have 16 such homomorphisms in this case; when m = 0(mod4), we have |p(am)| | (m,2%) = 4, it follows that

k1 € A0, 9e=2 9a=3 3. 20‘73}, we have 32 such homomorphisms in this case.

If ko € {2°73,3.2°3} and mo € {0,1}, then p(ambm)?® = p(bm)?> # e and |p(am)| ¥+ m. When m is odd, we have
lp(am)| | (2m,2%) = 2, this implies that |p(am)| = 2 and k1 = 272, Thus we have 8 such homomorphisms in this case.
When m = 2(mod4), note that |p(am)| | (2m,2%) = 4, it follows that |p(am)| = 4 and k1 € {273, 3273}, Thus we
have 16 such homomorphisms in this case. When m = 0(mod4), we have p(am)™ = e, but |p(am)| 1 m, thus p is not a

homomorphism. Hence we get the result. (I
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