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By using the given lattices we have to find the centralizers of every element in the following Continue to pOSt
groups: 2 questions remaining
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Lemma 1: Let us consider that, (Gis agroupandthat xe G and ze Z(G).
Thus, we have
C,y(x2)=C,y(x) Chegg tutors who can help
right now
Now we have to prove Lemma 1:
Proof: If we consider that y € C,(x) then we have yxz =xyz =xzy, suchthat y e C,(xz). Sanja:
. Indian Institute of ... 342
Now let us suppose that y € C,.(xz). Then we have yxz =xzy = xyz, such that by cancellation E
we get, ¥x=xy and thus we have y e C.(x). 9 i
g yels(x) @ Maria
MSU-IIT 1736
Comment Y
IIT Kanpur 390

Lemma 2: Let (5 be a groupand x,g € G. Then
Colgxg ) =8(C(x)g
Now we have to prove the Lemma 2.
Proof: If we consider that y € C,;(x) then we have y = g;g"such that z € C;(x).
Thus we have,
(828" Ngxg™") = gaxg™
=gvzg”
=(gxg ' Ngzg™)
suchthat ye C,(gxg').
Consider that y e C,,(gxg ') Thus, we have
yog " =gxg’ly
Hence,
(g"ye)x=x(g"'ye)

Hence we get ¢ 'yg e C.(x), and we have y e gC,(x)g "

Comment

Step 4 of 7

Lemma 3: Let Gbeagroupandlet geG,4< G . Then
gA)g™ =(gAg™)
Now we have to prove the Lemma 3:

roof: If we consider that y e o( 4)o ' then we have y = oz¢ 'Where z € {A) . We know that
Proof: If ider that y e g(A)g" th h y=gzg 'Wh We ki h

z=aa,...a,where for each j, either g or g'isin 4.
Thus, we have z=ag 'ga,g 'g...g 'ga,, such that
gg ' =(gag Ngag ™" ...(ga,g™)

Therefore, we have

ye(gdg™)

Comment

Step 5 of 7

Lemma 4: Let (G be a groupandlet a,be G. If (a)=(bh), then
Cila)=Cy(b)

Now we have to prove Lemma 4:

Proof: we know that j — 4* for some k, such that if xa = ax, then we have
xb =bx

Therefore,

Ci(a)<Ci(b)

Comment

Step 6 of 7
Now consider G = D,. We know that,
Z(Dy)={1.r"}
x | Reasoning Ci(x)
1 le Z(Dy) D,

(ry<C,(r),so C,(r)is either (r)or D,.But sr+#rs,so s&C,(r), hence

" | cun =D, A

# | eZ(Dy) Dy

LI R (r)
{sy€Cy{syand 7y < C {s)since ¥ € Z{Gy, s0 C{s}is either {5 ;yor

D,.But reC,(s)since sr+#rs.

(sr)<C,(sr)and (r*) < C,(sr)since y* € Z(G).s0 C,(sr)is either

(sroriyor Dy But pgy =5 2 17, 50 r & Cy(sr).

512 | st =597, 80 Cy(sr’)=C,(s)by Lemma 1 (5.2

st | srt =sra?, 80 Cu(sr) = C,(sr)by Lemma (sr,r?)

G = 0O, . We know that,

Z(Qy) =1{l.-1}

x | Reasoning Ci(x)
1| 1€ Z(G) )
-1 | -1€Z(G) o
iy s Ca(i) -
i i (i)

so C,(i)is either (i)or Q,.But j¢& C,(i)since ij =k #~k = ji.

—i | —i=i"50 Cy(-i)=C4(i) (
j {(HY<C (jyso C.{j)iseither {j)or O,.But kg C_(j)since o)
Jjk=i#t-i=k. ’
= | —i=J"s0 Co(=)=Co())- ()
(k)< C,(k), so C,(k)is either (k)or Q. But
k | igCs(k) (A)
since ki=j#~—j=ik.
—k | —k=k",s0 C4(—k)=C,(k) (k)
Now consider §,:
x Reasoning Cy(x)
1 Ss
2N <C 120, s0 C {(12V)is either S or {{12)). Thus we have
2 : N ‘ {2y
S, which does not commute with {1 2} ¢
(13) | We know that (13)=(23)(12)(23), so we can apply Lemmas 2 and 3. {(13))
(23) [We have (23)=(13)(12)(13), so we can apply Lemmas 2 and 3. {(23))
seaa | ((123)SC((123)), 50 Cy((123))is either ((123))or ¢ But (12) SRR
=77 does not commute with (123). e
(132)| 132)=(123)" ((123))
Comment
Step 7 of 7
Now consider D, :
x Cs(x)
1 Dy,
r (r)<D,,,s0 C,(r)is either D, or (r).But rs #sr. r)
| T SCT) so Colnis either (%) (s, r%) () (sr, ) 0r Dy We 7%
" |know that 2 & 43¢, and jy2 = 2, and gt g e
P =0 @
# | rez@) D
P )= (r)
| = (r)
r r=r. (r)
. (s) S C4(s5), 50 C,(s)is either (s5) (s,r*),(s,7*),0r D,,. Now i
() = Colsyr and 12 2 57 R
5 ity
(| (7)< Clsr) 50 Clor™)is sither (s, (s ) (s, )00 Dy We |
S| know that risrt =srirtand pig? 2 ot SF»T
o | (o)< Co(sr'yand (') < C,(sr'). Hence we have ,2g3 32, (s, r%)
st | Lemma 1 (s,r")
s | Lemma 1 (sr,r*y
sr® | Lemma 1 (s,-f‘,“>
s’ | Lemma 1 (s, %)
Comment
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