
htyn
a, b ∈ G ,H ≤ G

aH ∩ bH = ∅ e` aH = bH miiwzn .`

a ∈ H m` wxe m` aH = H .a

htyn
(a−1b ∈ H⇔ - zeliwy qgi)b−1a ∈ H⇔aH = bH if` a−1b ∈ H ,a, b ∈ G ,H ≤ G

[ba−1H ⇔ Ha = Hb iabl l"pk]
od zeil`nyd zewlgnd f`e a ∼ b ⇔ a−1b ∈ H zeliwy qgi xicbdl xyt`

.zeliwyd zewlgn

dpwqn

onql ozip .(Ga H ly eil`ny zewlgn xH)G =
⊎
xH =

⊎
Hx if` H ≤ G m`∐

xeza mb xf cegi`

g1 ∈ Hg2 ⇔ Hg1 = Hg2 egiked .H ≤ G libxz

dxcbd
.X ⊆ G ,dxeag G idz

X−1 =
{
x−1 : x ∈ X

}

libxz
?g ∈ G,H ≤ G xy`k (Hg)

−1 df dn

oexzt

(Hg)
−1

=
{
(hg)

−1
: h ∈ H

}
=

{
g−1h−1 : h ∈ H

}
= g−1

{
h−1 : h ∈ H

}
= g−1H

H−1 = H dxrd

dxcbd
H ly zeil`nyd zewlgnd xtqn=G dxeaga H dxeag zz ly qwcpi`=[G : H]

.zeipnid zewlgnd xtqn=Ga
.libxzd itl mi`ex (zeil`nyd xtqnl zeipni zewlgnd xtqn oia)oeieeyd z`
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'bpxbl htyn
|G| = |H| [G : H] if` H ≤ Ge ziteq G m`

dpwqn

[G : K] = [G : H] [H : K] if` K ≤ H ≤ G m`

|H| = |K| [H : K]
|G| = [G : K] |K| aivdl - |G| = |H| [G : H] dgked jxc

zia libxz

?zexeag-zz ly miixyt`d milcbd dn ,|G| = 20

htyn
o (g) | |G| if` g ∈ Ge ziteq G m`

dpwqn

g|G| = e

|G| = d · o (g)

g|G| =
(
go(g)

)d

= ed = e

dnxt ly ohwd htynd
ap ≡ a (mod p) ,a ∈ Z lkl if` ,ipey`x p idi

,a ∈ Up lkl f`e |Up| = p − 1 if` {1, ..., p− 1} = Upa mihian m` "dgked"
ap = a⇐ap−1 = 1 = e

dnbec

37 ≡ 3 (mod 7)

1341 ≡ 13 (mod 100)

|U100| = 40, 5 · 4 · 2 · 1 = 40
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libxz
.2 xcqn xai` zllek `id⇔ ibef xcqn `id dxeag ik e`xd

oexzt

xcqn xai` Ga oi`y migipn m` - G = {e} ∪
{
a, a−1

}︸ ︷︷ ︸
2

∪
{
b, b−1

}︸ ︷︷ ︸
2

∪ ... ⇐

2 - |G| if` ,2

2 = o (g) | |G| ⇒

libxz
.p xcqn xai` yi Gl ik gked .(ipey`x p xy`k)2p xcqn dxeag G idz

oexzt

xai` yi m` .epniiq f` p xcqn xai` yi m` .2p e` p ,2 ,1 xcqn `ed Ga xai` lk
.epniiqe p xcqn `ed a2 if` 2p xcqn a ∈ G

e = a2p =
(
a2
)p

.(o (a) = 2 f` ik epl xefri `l o
(
a2
)
= 1)o

(
a2
)
= p⇐p z` wlgl jixv a2 ly xcqd

ipy gwip f` .2p > 4 .2 xcqn md dcigidn mipeyd G ixa` lk ik dlilya gipp
.a, b ∈ G ,mipey Ga 2 xcqn mixai`

〈a, b〉 = {1, a, b, ab} = H

4 = |H| | |G| = 2p

.2 xcqn md G ly mixai`d lk `l⇐dxizq⇐

.mitlgzn be a⇐ba = ab⇐bab = a⇐abab = (ab)
2
= e⇐ 2 xcqn ab dxrd
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