Math 103A W23 HW 5

30a. Suggested answer:

Proof. Suppose we take some 1 <14 < k.
Then, we have that

oro Y(o(a;)) = or(c o) (a;)

=o7(a;)

=o(aig1)

Likewise, the same argument provides that oro (o (ar)) = o(az).
Therefore, we have that 7o~}
Additionally, we may observe that ¢ is a permutation and thus by
definition is injective, meaning that the o(a;) are distinct, and thus
that the cycle is of length k.

Now, it remains to be shown that there are no other cycles in o701,
That is, that if j & {o(a1),0(as),...,c(ag)} then oo 1(j) = j.
Suppose that j & {o(ay),0(az),...,o(ax)}.

Then, we have that 0~1(j) # a; for any 1 < i < k as if it were then
we could multiply both sides to get that j = ¢(a;) which would be a
contradiction.

Thus, we have that 7671(j) = o7!(j) and finally that oo~ 1(j) =
oo~ 1(j) = j.

Therefore, there are no other cycles.

Thus, we have shown that oro ™! = (0(ay),0(az),...,o(ax)) is a k-
cycle for any permutation o. O

Comments:

Clear two-step proof. The first part shows the existence of a cycle of length
k, and the second part starting with ”it remains to be shown that there
are no other cycles in 701”7 does what it claims to do.

Common Mistakes:

Some people neglected to show that the elements not in (o(aq), o(az), ...,o(ag))

are fixed under oo 1.

creates a cycle of the form (o (ay),o(as), ...

,O'(ll)



32b. Suggested answer:

() (1) orvits ot e (1254) ,Ox,"‘ Lyixay e {f@: =023 sie & B stder Y

Thew, Ol,&' &I,Z,?,‘{’S Oy, x * &,q:l. I’Sj
Onms 12,5413 Gr,m = 45,00 2]
s« = 133

So, OvWis of oave 13Y, {1254y, {ny gw W 6

(@) owbik of P= (129 (45) | Opg> {yx~3] = Bl trnranns} s Bls wwidu &
Oy = 123} Oup- 1059
G, 5 = 11.23] ©s,5- 145}
0,3 1143}

so, otbits of B oae {123 vy, Any fwonmb
(@) opits ot Y= (18)@S). O~ {4291 {r'@: =0 sine Y order 2
Our= 4131 Oyps 19
Oz = {253 Os,r= 1253
O, 7= {133

so, owvits of T ae §13% 4z sy fu3 {nYEy w26

Comments:

The final answers are clearly and completely stated.

Common Mistakes:

Many neglected to include the fixed elements (namely, 3 for « and 4 for

) in their answers.



36. Suggested answer:
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leE p= (a0 6)(Ay ag) e (amA Un)
=T a) (03 () - Comt or)]”
& (ol O Yo Bas)eo (i)
ﬂw«w{% (% L P4y A & a1 e o Some Aumber et er’sﬁ"\@wﬁ‘
let  tho pummber of ‘fwg})m‘?‘hw fm B be 5, for d bo m

VPRE D et Jt mtg
= l(nﬂ;ﬂ)
oun ¥

Comments:

Concise but complete answer for this question.

Common Mistakes:

You need to include the reasoning shown in the suggested answer to use
the fact that o', 37! can also be written as m and g transpositions. Also,
many people divide the problem into different cases that consider different
parity combinations of cand, which leads to a correct but long solution.



