
Chapter 1 Module 

1.3 Exercise 

3壬 Prove that I mn Zm In as 区 modules if gcdcm.nl I

Proof Emn E Zm Zn as I modulemeans 2mn Zmx En al Abelian

group Let the isomorphism be
4 飞mn ZmXEn

Notice the order of 12mn in Zmn is mn I 12mnl I am IZn
This isomorphism implies order I I2mn order Izmn rn.n

But we know orderl I Em Izn I lcm min in Emx En Using the

formula lcmcm.nl m.in gcdcminl.weseegcdcm.ni I

fgcdcm.nl 1 Define

fi Emn Em En

la Izmi QIEm a En
Weneedtoshowit's an isomorphism

f is welldefined For a a k.mn it's clean aIem ca7zmandLaTen la72

f is 飞modulemap

f is surjective
Ker f 0


