
There are a couple of shorter ways to check that H is a subgroup :

Thy (Two - step subgroupTest)

Sps H is a nonem_pty subset of a group G.

If His closed under the binary operation and if a-
' EH

at H
,
then H is a subgroup of G.)

'

T
Remark : This theorem tells us that you get

the identity in H

for free if you have closure and inverses
.
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proof : we only need to show ege H .

Since His nonempty , there is some element a c- It
.

But then
, by hypothesis ,

Since H is closed under the binary operation ,

II let G = GLC2.IR) and let
a

def A J
H -- SLG

,
IR) -- {AEGU2.IR) / f

↳
Note :

HSG as follows :

• H nonempty ?

r. Sps A.BE It . Then def A-- def 13=1 .

So det AB = jexists in 6421112)
.

• Sps A C- It
,
so def A-- 1

.

Consider A
"

.

def A-
'
=

a-
'
c- It

.

aa
' ' E H

,
ie. EGE H. V

both in It
, by above

¥0

del- A -- 1 subset

b

subg [special linear
I,

H EG

yes.

binary
operation

.

→ so :
closed

under

detAdel-13=1-1--1

deft = I = I . So : closedunder inverses .
✓


