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Q56.) State and prove Lagrange's theorem on<br>

groups.

<br>

groups.

<br>

State the prove Lagrange'stheorem for

<br>

AnsWer :

<br>

OR

<br>

Statement

<br>

MGU) JulylAug.-22, Q10

<br>

OR

<br>

State and prove Lagrange's theorem.

<br>

[(OU) Sep./Oct.-21, Q16| (KU) PP-1, Q10(a) |

<br>

(KU)MayJune-18, Q3(b) | (U) MaylJune-18, Q10(a)(i)|

<br>

(OU) MaylJune-19, Q3]

<br>

Proof

<br>

(OU) Jan.-21,Q11

<br>

If 'G iS a finite group aipd "H is a

<br>

subgroup of'G', then H divides |G|.

<br>

Let, 'G'be a finite group and'H be

<br>

the subgroup of G.

<br>

t

<br>



-10, 1.2, 3, 4, ...}

<br>

2.-8,- 4, 0, 4, 8,

<br>

Rr coset of H in G

<br>

: Gis abelian]

<br>

84,0,4, 8, 12, 16,

<br>

73, 1,5,9, 13, 17,

<br>

,-2, 2, 6, 10, 14,

<br>

1,3, 7, 11, 15, 19,

<br>

40, 4, 8, 12, 16,

<br>

. 5,9, 13, .

<br>

P6, 10, 14, 18,...)

<br>

3+H

<br>

te disjoint sets

<br>

ncnt between them

<br>

+)(3 + )= G

<br>

ge's theoren on

<br>

)JutylAvy-2, Q10

<br>

ge's theorem for

<br>

ge's theorom.

<br>

16 KU) PPA,Q)

<br>

Maryisurne-14, Q10jaX9:

<br>

{0U) MaylJune49, Q

<br>

in G, then,

<br>

Let, a H, aH.aHbe distinct efi coset

<br>

Gn

<br>

ofcoses, aE aH

<br>

For aeG, aH aH:

<br>

Ifor some i and fromproperi

<br>

ie., a, Hva HU
... UaH= G

<br>

Applying modulus on both sides.

<br>

Proef

<br>

iaHyaHU ...UaH- (G

<br>

ja,H + ja,H + . + ja,H - G

<br>

From the properties of cosets,

<br>

equation (1),

<br>

jaH = H= m for cach aeG

<br>

Substituting the corresponding values in

<br>

Each member of G bešongs to one

<br>

Answer :

<br>

m + m +....n (k times

<br>

Statement

<br>

nk =n

<br>

k

<br>

m

<br>

(an integer)

<br>

Itcan be seen from equation (2) that m divides
.

<br>

|H divides (G.

<br>

Q57, Prove that a group of prime order is

<br>

cyclic. {(OU) Sep./Oct-21,Q6 (DU) Jan 21, Q12

<br>

ALGELa

<br>

Sinc

<br>

OR

<br>

Show that every group of prime order is

<br>

cyclic.

<br>

{OU) MayJune-18, Q10a)

<br>

OR

<br>

State Lagrange's theorem in groups.

<br>

Using Lagrange's theorem prove that

<br>

every group of prime order is cyclic.

<br>

(2)

<br>

fisa subgroup of a1

<br>

a finite

<br>

G. then she ordct ofH diies the order

<br>

of G.ic., # ivióes G.

<br>

HarchiApri-16, Q10a) Oct-t2, Q10

<br>

group

<br>

Explanetion

<br>



Let the order of'Gand Hbe 'and'm'respectively
<br>

G

<br>

|H|

<br>

Let, a,H, a,, ..a,H be distinct lef cosets of.

<br>

in G, then,

<br>

For aeG, aH for someiand fromproperties

<br>

cosets aH

<br>

of cosets, aE aH

<br>

Each member of G belongs to one of the

<br>

i.., a, HUa, HU
... CaH=G

<br>

modulus on both sides,

<br>

Applying

<br>

la,HUa,HU..UaH| =|G|

<br>

la,H| + la,H| + ....+ la,H| =|G|

<br>

From the properties of'cosets,

<br>

equation (1),

<br>

laH =H= m for each aeG

<br>

Substituting the corresponding values in

<br>

m + mt..... m (k times) = n

<br>

mk=n

<br>

k=

<br>

m

<br>

(an integer)

<br>

(1)

<br>

|H divides |G|.

<br>

(2)

<br>

It can be seen from equation (2) that m divides n.

<br>

nrime order is

<br>



Q27. In a finite group, the order of each ele-
<br>

ment of the group divides the order of the

<br>

group.

<br>

Answer :

<br>

Let G be a finite group and the orders of G is n

<br>

i.e., |G =n

<br>

Let a E G

<br>

and the order of an elenment a #ee G

<br>

a = m then

<br>

H=<a> is a subgroup of G:

<br>

and H =m

<br>

|H divides |G|

<br>

lal divides |G|

<br>



29. Suppose G is a finite group and let a e G.

<br>

Then prove that alel = e.

<br>

Answer

<br>

fG.

<br>

Let, 'G be a finite group and 'H be the subgroup

<br>

Let the order ofG and Hbe'n' and 'm' respectively.

<br><br>

|G=n

<br>

|H= m

<br>

Ifa,H, a,H, ...aH are distinct left cosets of H

<br>

n G, then

<br>

a, Hua, HU..U aH=G

<br>

Applying modulus on both sides,

<br>

la,HUaHU. Ua|= |G|

<br>

la,H+ la,H| +..+ la =|G|

<br>

From the properties of cosets,

<br>

laH = H=m

<br>

(OU) JunelJuly-22, Q6

<br>

Substituting the corresponding values in

<br>

equation (1),

<br>

m t m t... m (k times) =n

<br>

mk=n

<br>

k=

<br>

n

<br>

m

<br>

.. (2)

<br>

It can beseen from equation (2) that m divides n.

<br>

|H divides |G|.

<br>

*..1)

<br>

Thus,a= adel& =et=e

<br>

Now, |G = la k for some positive integer k.

<br>

ail=e

<br>



State and
<br>

G

<br>

onto

<br>

So

<br>

That

<br>

ab es1

<br>

preyervey

<br>

Oneone

<br>

fermuatio.

<br>

isomarphis nd

<br>

itomorphl to a

<br>

perm utafiong

<br>

qheore

<br>

iso9orphic toa

<br>

Theen
<br>

isomaxphs

<br>

to

<br>

all qnup apertiog

<br>

Sfetanent

<br>

penutation

<br>



52

<br>

Proof

<br>

Let 'G' be a finite group

<br>

Ifa e G then for everyxe G, there exists a product

<br>

axE G.

<br>

Consider,

<br>

A function f, : G G defined as

<br>

f is One-One

<br>

X, yE G

<br>

f)=J)

<br>

f, is Onto

<br>

Ifx

<br>

Sa)=axVe G

<br>

..

<br>

Let,

<br>

ax = ay

<br>

Closure

<br>

X=y

<br>

J is one-one

<br>

e G, then there exists a! x e G such that

<br>

Sla'x) =a (a'r)

<br>

= (aa')x

<br>

=ex

<br>

=X

<br>

f, (a')=x

<br>

J is onto

<br>

Asfis one-one and onto,

<br>

a, b e G

<br>

J is a permutation on G.

<br>

G= f:ae G}

<br>

To prove G' is a group with respect to product of

<br>

two functions.

<br>

[:e is an identity element]

<br>

Let,f,J,e G

<br>

=f(bx)

<br>

= a(bx)

<br>

= (ab) x

<br>

-f, ()

<br>

Jase G since abeG

<br>

G is closed under multiplication.

<br>

Assoçiativity: a, b, c eG

<br>

-faba

<br>

-fab)ye

<br>

Gis associative.

<br>



Existence of Identity: The identity clemcnt,eeG

<br>

J,e G

<br>

Sis the identity clement in G

<br>

Existence of Inverse: As a E G

<br>

a'e G

<br>

1

<br>

S.a isthe inverse of f in G.

<br>

G is a group

<br>

Consider,

<br>

A function : GG defined as,

<br>

¢(a) =1,VaeG

<br>

o is One-one

<br>

a, be G

<br>

(a) = b)

<br>

ar= bx

<br>

a=b

<br>

o is one-one

<br>

is Onto

<br>

J,eG

<br>

For a e G

<br>

is onto

<br>

is a Homormophism

<br>

If a, b e G

<br>

ae G, b e G

<br>

ab e G

<br>

Then, ¢ab) =Jab.

<br>

(a)(b)

<br>

is homomorphism

<br>

G= G'.

<br>

ALGEBRA

<br>

Since, is one-one, onto and homomorphism.

<br>

is an isomorphism from G

<br>

G.

<br>
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theorem.
<br>

Answer :

<br>

Statement

<br>

Proof

<br>

Let G be a finite group ofpermuta

<br>

ions of a set S. Then for any i from S,

<br>

|G|=|Orb)| |Stab,(1)|

<br>

Let G be a finite group ofpermutations ofa set S.

<br>

Let H represents the stabilizer of i in G

<br>

Stab (i) =H

<br> prove<br>

Let Krepresents the orbit of iunder G

<br> e orbit-Stabilizer
<br>

Orb)=K

<br>

of H inG.

<br>

i.. (2)

<br>

Stab(i) is a subgroup of G as it satisfies the

<br>

properties of a subgroup.

<br>

According to Lagrange's theorem,

<br>

|G|

<br>

Hisa subgroup of G

<br>

iHrepresents the number of distinct left cosets

<br>

)

<br>

|G|

<br>

There exists one-one correspondence between

<br>

left cosets of H and the elements of K

<br>

=K

<br>

Let, a function T given as

<br>

T:{aH: aeG} {): e G}

<br>

[::T(aH) = ()]

<br>

...
(1)

<br>

"T is said to be one-one correspondence ifit satis

<br>

fies the following conditions

<br>

'T is well defined

<br>

(ii)

<br>

iii), "T is onto

<br>

"T 1s One-one

<br>

•.. (3)

<br>



60
<br>

(i)

<br>

(ii)

<br>

(iii)

<br>

Let, the group G has permutations a. and B

<br>

Let, aH= BH

<br>

a-'ße H

<br>

[:Using the properties of cosets]

<br>

a B(i) =i

<br>

aa B) = a()

<br>

eB() = a(i)

<br>

B(i) = a(i)

<br>

T(BH) = T(aH)

<br>

(or)

<br>

T(aH) =T(BH)

<br>

Tis well defined.

<br>

Consider,

<br>

If aH= BH, then T (aH) = T(BH) ...
(4)

<br>

T(aH) = T(BH)

<br>

a(i) =B)

<br>

a'a(i)=a-'B)

<br>

ei= al B)

<br>

a ße H

<br>

i=a' B(i) for each i in S

<br>

aH= BH

<br>

Tis one-one function.

<br>

Let,j be an element of K.

<br>

Ifje K, then

<br>

j= a() = T(a)

<br>

j= T(aH)

<br>

: aa-l=e]

<br>

[.

<br>

[e= 1]

<br>

[ From properties of cosets]

<br>

j= ai) for some a. e G and i e S

<br>

Tis an onto function.

<br>

|G|= |H| |K]

<br>

..(S)

<br>

From equations (4), (5) and (6), T is a one

<br>

one correspondence between the left cosets of H and

<br>

elements of K.

<br>

(6)

<br>

[::From equation(3)]

<br>

.(7)

<br>

Substituting equations (1) and (2) in equation (7),

<br>

-|Orb()l |Stab (i)|

<br>

|G|= |Orb ()| |Stab ))

<br>



Show that the set of even permutations
<br>

in S, forms a subgroup of S.,,

<br>

Answer :

<br>

Let, A.be the set of even permutations in S,.

<br>

and a., B be any two elements in 4,i.e., a, ße A,

<br>

From, two-step subgroup test,

<br>

Let G be a group and H be a non-empty subset

<br>

of if G, ab e HVa, b e H and a'eHae H, then

<br>

Hisa subgroup of G.

<br>

From the definition of Even permutations,

<br>

a. is expressed as product of an even number of

<br>

2-cycles.

<br>

and ß is also expressed as product of an even

<br>

number of 2-cycles.

<br>

(KU) JulylAug.-21, Q3

<br>

aß isalso a product ofeven numbers of2-cycles.

<br>

aß e A,

<br>

Since,

<br>

(a, a)? = e

<br>

(a, 4) = (a, a)

<br>

2-cycles.

<br>

-levenxeen

<br>

ae

<br>

i.e., inverse of product of an even number of

<br>

a =a

<br>

2-cycles is also a product of an even number of2-cycles.

<br>

A, sS,

<br>

Then a-! is also a product of an even number of

<br>

From equations (1) and (2),

<br>

4. (1)

<br>

i.e., The set of even permutations in S.

<br>

subgroupofS,

<br>

..
(2)

<br>

forms

<br>

a

<br>
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8.

<br>

ah, ah,

<br>

Also,

<br>

h, ,
<br>

fis one-One

<br><br><br>

bh' bH

<br>

ah' aH

<br>

bh'+ \ah)

<br>

aH isa subgroup.of G, if and only if a e H.

<br>

a EG

<br>

Let,

<br>

fis onto

<br>

Let aH be tlhe subgroup of G

<br>

f:ah bhis one-one and onto

<br>

laH |bH.

<br>

Also e e eli

<br>

ee aHr

<br>

aHseH#0

<br>

aHei=H

<br>

aH=

<br>

Let, ae H

<br>

ae H

<br>

UaH = G

<br>

aH= }7

<br>

of H in G.

<br>

a,H, a,, .. a,Hbe the different left cosets

<br>

For each a e G,

<br>

[:'ee G]

<br>

[."aH= H »aeH]

<br>

ae aH

<br>

aH= d where 1<is k

<br>

Each a EG must belong to a, H,eaH, for 1s is k

<br>

a,Hu HU.. U aH=G.

<br>

V

<br>



(3) Deftoe Coset and Fnd all C t

<br>

Coset

<br>

let

<br>

Co

<br>

Gbe

<br>



....

<br>

i.e., G= {...-4, -3, -- 2, -- 10, 1, 2, 3, 4, ..
<br>

O is the identity element Gn G

<br>

G is abelian.

<br>

H=<4>= 4Z= f....,.- 16, - 1|2, - 8, - 4, 0, 4, 8,

<br>

12, 16, ......

<br>

Let H be the subset of G

<br>

.....

<br>

The left coset of H in G÷Right coset of H in G

<br>

H<G

<br>

[:G is abelian]

<br>

Cosets of H inG are a+ Hwhere a e G

<br>

0+H={....,.

<br>

- 16, - 12, - 8,+4, 0,4, 8, 12, 16,

<br>

1+H= {. -15, - 11, -73, 1, 5,9, 13, 17,

<br>

18, ....

<br>

2 + H= {..., - 14, – 10, --6, – 2, 2, 6, 10, 14,

<br>

3+ H= {.... -13, -9,-5,41,3, 7, 11, 15, 19,

<br>

4 + H= {....,.-12, – 8, -4,–0, 4, 8, 12, 16,

<br>

5+H= {.... -11, -7, - 3,(1, 5,9, 13, .....

<br>

6+H={..... -10, -6,-2,2.,6, 10, 14, 18, ....)

<br>

It can be observed that,

<br>

4+ H= 8+ H=12+ H=

<br>

"t.. 0+

<br>

5+ H=9+H= 13 + H=..=]+ H

<br>

+

<br>

6+ H= 10 + H=14 + H-..... =2+ H

<br>

7+H= 1|+ H= 15 + H

<br>

....
=3+ H

<br>

0+ H, 1 + H,2+ H,3 + H are disjoint sets

<br>

i.e., there is no common element between them

<br>

And (0 + H)U(1 + H)U(2+ H)

<br>

H)(3+ H).

<br>

(3+H)=G

<br>

The cosets are, (0 +H)U (1 + H) U(2+

<br>



Q43
pefine<br>

prove that A, has ordern! Fn>1.

<br>

order

<br>

A,has order

<br>

Answer

<br>

arn> 1,show that A,has order n

<br>

Alternating Group

<br>

For n:>1, show thatthe alternating group

<br>

n!

<br>

2

<br> groupofdegreen.Also
<br>

OR

<br>

An alternating gOup on a set can be

<br>

defined.as a group of all even permutations

<br>

of a finite set. For a set {1, 2, ..„n}, an

<br>

alternatng group on n letters is a group of

<br>

Proof: Let, S,

<br>

OR

<br>

(OU) MaylJune-19,
Q9(b)

<br>

and is designated by 4.

<br>

permutation group of order n!.

<br>

te, + te,

<br>

n

<br>

(OU) June-18, Q2

<br>

Here e,, e,e, are even pernutations

<br>

O,, O, .
.0, are odd permutations

<br>

IS,| =n!

<br>

mSn

<br>

(KU) PP-1, Q3

<br>

Let tbe a transposition in S. since multiplication

<br>

ofpermutations satisfies closure property,

<br>

{e,, eg. .
e), (0,, O,y.o) e S,

<br>

(te,, te,, ...te, to, to,, ..
to)e S,

<br>

Since is an odd permutation,

<br>

le,, te,, te are all odd

<br>

And, to,, to,, ... to, are all even,

<br>

Let te, = te, for i m, j Sm

<br>

nŠm

<br>

e,=e,

<br>

Since S, is group, e, e, is absurd.

<br>

o} be the

<br>

[:: Left cancellation law]

<br>

The m permutations te,, te,, ... te areall

<br>

distinct in S.,.

<br>

and S, has exactly n odd permutations.

<br>

From equations (1 ) and (2),

<br>

Similarly, n permutations to,, to,, to.,

<br>

distinct in S. and S. has exactly m even permutations.

<br>

..(1)

<br>

are all

<br>

1

<br>

(2)

<br>

.m+n=n!]

<br>

m=n= 2

<br>

Number of even permutations = Number of odd

<br>

permutations

<br>

There are equal number of even and odd permutations

<br>



m<br>

Let A,be the alternating group of permutations

<br>

naving n degree.

<br>

Then, 14 =

<br>

n!

<br>

2

<br>

A_has order !

<br>

2

<br>

[: S]=n]

<br>



Q36

<br>

Let a, Be S, and = (12 4 53 6), B =

<br>

1 432 56) then evaluate .,
B, aß-1, a?.

<br>

i.e.,

<br>

(14

<br>

Answer :

<br>

Given,

<br>

a =(124536)

<br>

B =(143 25 6)

<br>

C=

<br>

B =

<br>

aß

<br>

6

<br>

aß- =

<br>

aß-=

<br>

(1234 56)

<br>

(2 46531)

<br>

(12345 6)

<br>

(452361)

<br>

(123456

<br>

246533456)

<br>

(123456

<br>

(534612)

<br>

|3456)

<br>

634125

<br>

(123456) (1

<br>

(123456)

<br>

(246531) \634125)

<br>

(123456)

<br>

(OU)June-18, Q9(b)(i)

<br>

165243

<br>

(1234 56) (123456)

<br>

(123456)

<br>

l246531) 246531)

<br>

451362

<br>

6531)

<br>



Q34.) Let a=2 1

<br>

B=

<br>

[1 2

<br>

16 1 2 4 3 5

<br>

(a) a

<br>

Leta =

<br>

1

<br>

6

<br>

1 23 4 5 6]
<br>

3 5 4 6]

<br>

and ßa.

<br>

2

<br>

3 4 5 5 then compute

<br>

4 5 6]

<br>

(b) Ba

<br>

/1 2 3

<br>

|2 1 3

<br>

3 4

<br>

1 2 4

<br>

OR

<br>

5

<br>

3

<br>

4

<br>

5

<br>

5

<br>

4

<br>

6

<br>

and

<br>

5)

<br>

(c) aß

<br>

(MGU) JulyiAug.-22, Q2

<br>

6

<br>

6/

<br>

and

<br>

then compute a

<br>



AnswCr :

<br>

(0)

<br>

(b)

<br>

(c)

<br>

Given permutations are,

<br>

-

<br>

"The value ofa-' can be oblaincd as.

<br>

g?014.

<br>

Answcr :

<br>

| 2 3 4 5 6]

<br>

2 I 3 5 4 6

<br>

|| 23 4 5

<br>

l6 12 4 2

<br>

at=

<br>

The valuc of ßa can be obtaincd as.

<br>

g² =o.0

<br>

Ba =o

<br>

aß

<br>

-

<br>

2 3 4 5

<br>

3 5 4

<br>

aß =

<br>

-6

<br>

Thevaluc of aß can be obtained as.

<br>

(Q35.) Ifa eS, and o=

<br>

3 1

<br>

23 4 5 6|| 2

<br>

2 4 3

<br>

[I 23 4 5 6]

<br>

|I 2 3 45

<br>

6 2 3 4 5

<br>

Given permutation is,

<br>

|1 2 3 4 5 61

<br>

6 2153 4|

<br>

5|

<br>

I 2 3 4

<br>

1 2. 3 4 5

<br>

l2 1 3 5 4 6] |6 1 2 4 3

<br>

3 1 4 5 6 2

<br>

The valuc of g01 can be obtained as.

<br>

4 5 6

<br>

(1 2 3 4 5 6

<br>

4 3 5 6 2

<br>

1 2 3 4 5

<br>

(1 23 4 56

<br>

3 1 4 5 6 2J

<br>

4 3 5 6 2

<br>

(1 2 3 4 5

<br>

3 4 5

<br>

4 3 5 6 2

<br>

1 2 3 4 5

<br>

(MGU)MaylJuno-19,0

<br>

5 4 6 2 1

<br>

4 6 2 13,

<br>

1 2 3 4 5 6

<br>

5

<br>

6 5 2 1 3 4

<br>

6

<br>

3)

<br>

ALGEBRA

<br>

6

<br>

13

<br>

3 4

<br>

!23 4

<br>

1)

<br>

5

<br>

1 2 3 4 5

<br>

6 5 2 1 3 '4

<br>

5

<br>

1 4 5

<br>

5 6

<br>

MarchlApril-15, Q9(b)

<br>

6

<br>

4 6

<br>

2 3 4 6

<br>

then find

<br>

s

<br>

6

<br>

62)

<br>

2 3 4 5

<br>

1 4 5 6 2)

<br>

(1 2 3 4 5

<br>

31 4 5 6 2)

<br>

6)

<br>



-

<br>

1 2 3

<br>

2

<br>

1

<br>

1

<br>

5

<br>

1

<br>

2

<br>

6

<br>

g2014

<br>

2

<br>

6

<br>

2

<br>

2

<br>

2

<br>

3

<br>

1

<br>

4

<br>

3

<br>

4

<br>

2

<br>

3

<br>

1 2

<br>

3 4

<br>

1

<br>

13

<br>

1 3 4

<br>

G2014 = g2010 g!

<br>

l6

<br>

5

<br>

6

<br>

S 6

<br>

4

<br>

4 5

<br>

3 4 5

<br>

2

<br>

5

<br>

6 5

<br>

(1 2 3

<br>

4

<br>

3

<br>

5

<br>

3

<br>

1

<br>

1

<br>

Thus, G2014 can be written as,

<br>

4

<br>

4

<br>

4

<br>

5

<br>

6

<br>

2 1

<br>

6

<br>

3

<br>

= (o)5 o=ss5 g= I. o =

<br>

5

<br>

6 5 2 1 3 4

<br>

4 5)

<br>

6)(1 2 3 4

<br>

| 4

<br>

6

<br>

6

<br>

3

<br>

3.1 4 5

<br>

3 4

<br>

5 6

<br>

4 5

<br>

5

<br>

6

<br>



2.

<br>

3.

<br>

4.

<br>

5.

<br>

6.

<br>

7.

<br> PermUTuE<br>

A permutation of a set A' is defined as a functionf.
A A which is both one-0-one and onto.

<br>

Transposition

<br>

A cycle of length 2 known as transposition.

<br>

Properties of Permutation

<br>

(i)

<br>

Everypermutation of a finite set can be expressed as a cycle or a product ofdisjoint CycleS.

<br>

(iü) Every permutation can be expressedas a product of transpositions.

<br>

ii) Identity permutation is always even.

<br>

iv) Apermutation can be either even or odd but not both.

<br>

Even permutation

<br>

Ifapernmutation S expressed as a product even number of transpositions. then it is called an even permmua

<br>

tion.

<br>

Odd Permutation

<br>

Ifa permutation iS expressed as a product ofodd number of transpositions, then it is called an odd permuta

<br>

tion.

<br>

Group of Permutation

<br>

A permutation group of a set A is defined as a set ofpemutations ofA which form a group under conmpos

<br>

tion function.

<br>

Coset

<br>

IfH isa subgroup of (G, *) and a e G, then aH=a* h:he H} and Ha = {h*a: he H} are called the

<br>

cosets of H in G.

<br>

aH is the left coset and Ha is the right coset ofH.

<br>



8.

<br>

9.

<br>

10.

<br>

11.

<br>

12.

<br>

13.

<br>

14.

<br>

15.

<br>

I'roperties of Cosets
<br>

Leta, b be the clennents and H be the subgroup of G.
<br>

(1)

<br>

(ii)

<br>

all

<br>

(ii) al

<br>

(iv) all

<br>

(v) all bllif andonly if a-bH

<br>

(vii)

<br>

(vi) |all |=|b#|

<br>

Uif and only ifa e !

<br>

bll if andonly ifae bH

<br>

(vii) all is a subgroup of G if and only if a e H.

<br>

bll or aHnbl=

<br>

ac G

<br>

Lagrange's Thcorem

<br>

Jall G

<br>

Itstates that "if G is a finite group and H is a subgroup of G, then (H) divides G".

<br>

Index ofa Subgroup

<br>

The number of distinct lefi or right cosets of subgroup H in Gis called as index of a subgroup. It is denoted

<br>

by | G:H|.

<br>

Where,

<br>

Orbit-stabilizer Tlheorem

<br>

IfG is afinite group of permutations of a set s, then for any from s.

<br>

(i)

<br>

(ii)

<br>

|G|=|Orb, (i) | Stab ()|

<br>

Orb () = Orbit of ; Under G

<br>

Isomorphism

<br>

Stab, (i) = Stabilizer of i in G.

<br>

The homomorphism ¢:G G is said to be isomorphism if it satisfies the condition.

<br>

Properties of Isomnorphism

<br>

ker = fe) i.c., fis both one-one and onto.

<br>

G G is an isomorphism.

<br>

G=<a>if andonly if G =< (a) >

<br>

(iii) |a|=| (a)| for all a e G

<br>

(iv) Gz G*, G* G** G G**

<br>

Cayley's Theorem On Isomorphism

<br>

It states that "Every group is isomorphic to some permutation

<br>

Automorphism

<br>

group".

<br>

.#

<br>

If Gisagroup, then the isomorphism of G onto itself is known as automorphism.

<br>


