
Problem 1

If a SES0 >XpmcA <Xpn >O exists
,

then A must

be a finite group of cardinality puth and generated by at

most 2 elements
.

Moreover
,

we can see that it has an element of
oder at least plaxims. By the clasification of finite abelian S

,

groups .
A= paxpb ,

where a =b
, maxn , mb =b and a + b = n + m.

Now
,

let maxn , m3bn+m. Note that this implies that nom-b < b.

Claim : Unde these conditions
,
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always exists
.

Proof : Let h : > 2 putm-bXXpb be the homomosphism sending
1 to (1

, pP-m) .
It in easy

to see that Kee (h) = (ph) (Using that be maxan
,m)

and no h induces an injective homomemphism f :

pm
> [phtm-bx b

P

Since (1
, pb-m) and 10, 17 generate [phmbXXpb ,

the image of 10
, 1)

in coter (f) generates coker (f) . Therefore ,
coher (f) * Xpm ,

since both

are cyclic groups of the same cardinality. The claim follows because

0 >MF > N < cokulf) 10

is alway exact ifI is injective.

If a SES 0 1
f

, B
8

, In 10 exists
,

then B is an abelian

group of rank 1
, guerrated by at most G elements

,
so Be I y

Let (a
,
b) = f(1) ,

ther the colevel of the map p :>22 given by (50)

is isomophic tocoker (f) = En .

It is well-known that I coher (0)) = /det (5)1 ,

* d/n. On the other hand
, if d/n

,
the map IsEx d rending

1 to (
,
1) is injective ,

and its cokernel is cyclic of order n (ardintor).








