Chapter 1 Module
1.3 Exercise
34 Prove that Zmm 2 Zan® Zn 0s Z modules ¢ﬁ chcm,n) = 1.
Proof. “=p” Imnw X 2m® Z, a5 Z pudde means Zmn = ZmXx Zn o Abelion
groap, let  the ?S'amorlb‘ﬁsm be
Vi Zn — Zmxz, .
Notice +he order o{- izmv\ n 2Zmy IS mMn, 'ﬂ'/_cizm‘) =lzwm , 12.).
This 7som°rlal|ism inglits order(¥(Llz,) ) = orderClzny =m-n.
Bos we know  order[( Lz, 12,)1 = lom UMiNY i1 Zmx Zn. Usind the
ﬁrmula [emim,ny = m'n/gdcmlvn, we e gdwminy =4
‘= Fogdamin) =4 Rfiwe
)(" Zyn — Zm @ZLy
[012:7 (g, t&lz)
We need to show <t's an 7somor/>4rsm.
O fis well-defined. Fr a-u' =hkomn, it's chkar [0z, = La1g, ond [0lp=1Tg,
@ f is Z module map.
® fis surjective
@ ker ¥ = o.
35 Let p be a prime number , prove thet ?Fe (e€ Zo, ) Can not be wricten
05 dirett sum of two submodues Cou Z module)
Proef. furyo&e ZPe =Zm®Zn, thn gcd tmpn) =4 ond wm-n =P, which

=S im[ao ssible .



