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1-1f0 =0, 1 = {@} compute 6

Solution:

6={0,1,2,3,4,5}={0,{0},{?,{0}},{0,{D},{D,{0}}},{0,{D},{?,{0}}.{D,{D},{D,{0}}}
1{9,{0},{9,{0}},{0,{0},{D,{0}}}},{D,{0},{0,{D}}.{0,{D}{0,{D}}}}}

2-find (1 +4%)*

solution: (L +4H)* =1+ =0B)"" =6t =7
3-Find 1+5in Z

Solution: 1 + 5 =[1,0] +[5,0] = [1+ 5,0+ 0] =[6,0] =6
4-Showthat2 < 4inZ

Solution: 2 = [2,0] < [4,0] = 4, because 2+ 0 < 4 + 0 in N there exists
2suchthat24+2 =4

5-Show that (2-3)" < (3*:5)
Solution: (2-3)* =(2-2H)*=R2+2-2)*=QR+4)" =6"=7
And (3% -5) = (5-3%) (-is commutative)
=(5+5-3)=5+15=20
Thatis 7 < 20 because 313 € Ns.t 7+ 13 = 20
Remark: (a-b)* # (a-b*)
Example: 3-5) =@3-4H*"=B+3-4)"=B+12)" =15t =16
And 3:5*=3+4+3-5=3+15=18.
6-provethatifn # 0,thenl1 <n*,0+n=n

Solution: By definition x < y iff there exist k(# 0) € N such that
x+k=y.

And snice # 0,1+ n = n*(by theorem) then1 < n* ask =
n. And since + is commutativethen0+n=n+0=n
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7-Prove that: Ifa = [[,0] [ # 0,b = [r,s] € Zsuchthat b O a = aqa,
then b = [1,0]

Solution: Sinceb ® a = a, thenl # 0 and
[r,s] O [1,0] = [L, 0]
= [r-l+s-0,s-l+7r-0]=]L0]
= [r-Ls-l]=[,0] = (@-ls-DR(0)
= r-l+0=s-l+[U@stwlor) .| = (s+ 1)] Cnceblawlor) = 5417

=r+0=s+1= (r,s)R*(1,0) = b = [r,s] = [1,0]



