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Hereis a pavfial solution (justthe havd bifr) of Lecture I® Exeweice S8 (fom
HiHon £ Stommbach P 106 ).

Thvoughout A is an abelian group (nof newssanily £9-) and me Z »o. We unite

mh = §ma| aeA)
YA ={ae%}/ma=o}
Am = A/mA

The eonly paw[ ;'J%DPWOWEK CXG\CI[Jf’C{W/VJLM
O——BEK{—(W\A}Z) _— EX"’(A;Z)% EX?‘—(MAJZ)% O @
0 — Hom(#, 2) — Hom (mA,Z) —> Ext(An,Z) —Ext(A2Z) @

.
E)(,{_(’V‘A/ 1) — O

and an 150 Hom (AZ) = Hom (mAZ).
() wA=0 «> Ext(AZ)m=0
M H mA =0 then A—M—NQ is mono and Thuy

isexac]. The long exact Ext Jequene inclucles
Cﬁ —— Ext’ mlv\/wjfzww as

S Exb(AZ) — Erh (A Z)— Bt (Amz)  JI T



Buf this says mExt(4Z) = ExHAZ) so Ext(42)m= 0.

Tor the onveve suppore EXF(AH L) = O bat mAFO, that is, that there
exish OFAEA with ma=0. Lot BSA be fiu cyclic subgroup 5@nem}ed

(o\\]-}/}n‘s Q, e B=<a), Cleavly B =7, for some n[m. Fom

C
0—B—05A-—5A—0

we deduw a (on9 exact sequence

— — Ext(Alg,z) — Exk (A 2) = Fxt(8,2) — O
(=E<I*(A5,7))

Now for any abe/mngwup C, wehave Con = C@z Zfow7 e pom’rmﬂ-ﬂ)m
obrewvztion is simply that 1he funcior (o = () B2 2T is m‘gh/‘ exach

Hene we hate a su U‘ecﬁ‘m\

Ext(A Z)m— Eat(BZ)n

but by hypothuais Ext(A,Z2)m =0, ahnwe Ext(B2Z)m= O Buf now obrenre

wr pmemfuﬁ‘%
J T=>DZ—Z~—->O0

Et(B2) = Ext(Z4,Z)
loker( Hom(Z,2) —— Hom(Z,22) )

-~

= Sa

ond. thevefore Eﬁ‘(B)Z)m = ( Z. )M = 2. This conbmdichon shows

mf = O w C[G(MCX.



i) Am=0 = L Ext(AZ)=0.

We cando #his cll'va/y: chome ¢ Pvri}"ecﬁme pl/l'%en/uﬁbm £ A,

t
0O—R—>DP—A>0

so that

ExHA,Z) = Coker( Hom (5Z) —> Hom (R, Z) ),

Suppole A= O. Then fom the exc«cf/qumu

R, — Bn — A — O

wededuce thal Rm — A s Juy'ec%z‘m_ Thws, For evew /DGID we may wvite

p=mp+r pebrer. )

Nowlet Y€ mEx+(4,Z) be given, really [DD] wheve S R—>2  Thea m[Y¥]=0
weans et theve is Vi P— 2 and a commutative d;‘a%mm

C
R —— P

| A

VA

We claim [b’joo/%af‘/‘sjﬁla#wemag foodl P p— 2 itk el =F



e define, uwring G, / coming upwith this

is Hha fun padt
£'lp)==t(p)+ F(r) o

To checle thi's is well- eﬁmed Suppose
MP,/+r, =p = W\p¢/+ 5N
Then ”"(Fz}’/;,q = V(—VaéR) S0

Fmp,)—F(mp') = ¥(m(p-p)))
= ( - z)
= (@¥)(r -*.)
Hence
wf (=40 +70:)) = ( = #p)#¥ (%)) ]

= ¥ m(&'-f,’)) + Y (4 —Q)

=0

But Z is ﬁmiowq@@z} sothis implie) Hhe Yevm insicle fhe byeckeb D 200,

ond thn that s well-defined Ttisecwy  check it ra homomoyphisim
and ¥ L= F. which shows [YT=0 and thas

" EJL‘HA/Z) ;O



(i) W Ext (A4,Z)=0=Hom(AZ) then A, = O.

We lenow @/Z S an ic/yedive oogeywmz’w for Al;) (6

An=0 = HDVM(AM/@/Z)=O.

QmLoLppLgy'ncj Hom (Am/ &/Z) 1 sequanu. O —I 72— KR8z — 0O
jie(du an exact requeng

Hom( Am, @ )— Hom (A, @7 ) — Ext(Am, 7 )— Ext (An,@ )
\

\J o

(A‘W\ ‘;?}omio;q} (@ i /'mj\zc#u@)

(e infer that Hom (Am, @12 ) = Ext(Am,Z ). ihwwing Hhe ng exact
seqULIQ (") and HOM(A/Z) =0 we howe exgc

0 — Hom (WA Z) — ExF(Am Z) — Ex+H(A,Z)
Thawy an (=) 15 lefk exack (it s Hom(Zm =) ) we have exact

0 — wHom(mA, 2)—> mBExt (AmZ ) —> wExHAZ )
Now, fuo obrenations:

A — A is 2ot0, hona 1o s Ext(AmZ) s ExH{AmZ),
(.e. m]'fu"(ﬁrm,’l) = EJJ’(AW)/Z) .

; MHOW\(MA}Z\ = mHovvr(/]r/Z)_



SO e acJuaKj have an exact Jeguento

D —> mHom(4Z) — ExHAm Z) — wm ExHA, Z)

BV Lajpomwf fh,c][ﬂnf and thivd tesms are zewo- Hema E:cf"[/]m/Z) =D
anc(we(/law Olfl/Pady agy@gcl ﬂ/,(j fDV(M Am =0.



