Modern A\ae)o\'a Pl HW 7 Solubions

Probegn | » S“onse' ok N2 10 They the suLqu‘: of Sh aU\CmJELJ bc\, two o‘i:cjm“nf

Probem 2

Pm\:\em 3

Efbacles & = (\23#5) and &, = (6,?,8,‘1,)0) IS kbmole‘\iC to
'2,5. % 2«5. The isomw‘)‘\i&m 1 3""“‘ ‘a\d a (['lf"]) and ‘3_*“’([01 [']).

+ Now Suppose that & has a Subavwf iSomov‘lu‘c to 2, x%y. Ten S,

hac &su\aamuf) of order 25. S, by Laarcmﬂe's Theovem, 25 must  divide
lSql:n,'. This js ro.si:uc of\)a '1;1' nzIo. o

D (m356)= (1DUDODOW) (1> > an)=(a,a0) ~(a,42)

even fermu{nﬁe"‘\
(W (156 238)= (1D05)(2D23)  even pevmutation

(> (%28 (142) = (|9_L,g) = (W)(l'c)(l?f) odd fermulzaﬁen
u

Exevcise 8 * An n-cuc\t can be wuntten as a PwAuc.t of 64—\) tmnsrosil:“no—m~—>
@5 an)=la,a) ~(a,33) = (4,82) (6,4 ... (ans,00)
S, cycles & odd le,nath axe even pevmutakions and Ldtma i altemal:ira

arw‘;s. Yhen Pmop\udu & o0dd ctlc\ﬂ ave also in all,—e.rna{-ina Jmu{x
Ta pasticnlac, (12345) (679) € Ap. Heve, (12345) and (678D

ave commuting elements (A"{]eiﬂ’t Lac\es) of oxdes 5 ang 3 m?eerrJHA

The order b (123%5) (678) 1y Lwv(5,3) - I5. 0

Exexcise 10 Lek o € Ag. Wrike & as o produck oF digjeint  cycles. Then the
ovdex 8 & s the LM of the ovders f these deles- TE | = 2¢ = 2213,
ten o must be a mulbigle & a cyle of length 4t least 13. This is impossible
since  Ag contains permutakione sf on\a & elements. Ag does not have an
element oF ovder 26.

Aternabively, [ must divide | Sg)= 8) and 8! is mot divisible W 3. o



7

Pm\:\eml-t Exevcise 22 : Suffuel:!mk = 62 G = o' s wheve 5, ‘3"”’(

transpositiems. “Then io‘mh'la e e o e ey o s a ")\-oclud'&)t
4k’ tronspositions So, ktk’ must be even. (lemma 514 inJudson) - If k is odd,

So iSk’- g

Exevase 23:  Suppuse that o= [a, 4 - 4, ) whevt kEN. They 2% tokes

hi— by, OgAs, -, Ogy 7%y, 5 Gy ) 4r and Gbdy, .4y, |, P a5 5

oy, P Y- S, v% (a, a;--. Ay, Gy “h'"azk-z) is a oudc o lmdﬂ; 2k-).
SN ——

N
odd indices even indices D
Exevcise 24 : Any 3-cycle (abc) canbe wrttenas (ab)(be). a

Exexcise 25: A'na ’)Q\'mu\:ah&ﬂ n A‘n I ﬁ‘)mdut_t' o on even aumbey d‘
transpositions. Tk Enov\a‘\ to showw that o Pwaluc’c & huso !:ramqms'lﬁlms Coun

be wriken as a prduct o 3-cycles.
(ose T — €= [ab)(ﬁ'o)f- (aLc)(ac lo) Fov MU C#‘?;L- Such ¢ exiss

LC (¥ =
(aseT— (a¥) (ae) = (a cb) Cauce n=3.

btadc
Case I — (aW)(cd) = (c ad)(ab )
disjeint transposition o
Exevcise 26 :

(a) Tt sufficesc bo show thak any transpositien in S can be written as 4
Finite produck of the given permutadions.
(1 &) with ad) is one of the gven fermuhxhem.
(a L) with a,b#] i the poduct (1)(18) (1)

|~ a > ar)
ar 1— bl
bi— Lbi— J—q O

(0) Tt suffices 4o show that ony trans posibivn ( [ &) can be wvitten
as a Hinite product o the Fven permutakions. e procee.d by
induckion.  We alwu!a have (12) and (| k) = Ok kn) (1 K)
Jor any  2<ksna 0



() Tts enbual\ to show that any ransposition (a an) can be
written as o finike Pnoluck ok (12 and (122-- n). A—aain, we
wee induckien. Noke thak (12 - n)—‘= (ra.. n)”_‘r (n.--2 D).

(12)= (12).
(kﬂ, k)= (V2 - w) (k k) (w---2 D Jox cma lckgn-2.
)

[ —m M — n — |
wnder (n-21)  (k ke) (12-w)

L = ot =i — o I<igk or kt2z<ign

kv 1 k- k#) — ks

k42 - ktl — Kk — k)



