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Exercise 1 We define a binary operation » ontheset B by: xx y=x+y+1.
@ Show that (B, x) is an abelian group.

® Let H= {2k+ 1, such that ke Z} be a subset of R. Show that (H,«) i1s a subgroup of (R, %).
© Let AeR and f bealunction from the group (R, +) to the group (R, *) defined by:

YxeR, f(x)=x+A.

Determine A for which f be a group homomorphism.

Exercise 2 Recall that (B, +, ) be a field, notice that 0 is an identity elementand 1 a2 anit element of ®&.

(I) WedefineonF .vo other binary operations by

Va,be®, asb=a+b+1 and aeb=ab+a+b

O Show that (B, &, €) is a ring with unity. Is it a field?
© Show that the function f defined by

B e,0)— (R +,.)
a-— f(a)=a+\
is aring isomorphism.
(IN) Let E be the subset of R defined by

E= {.r + }'\’5: X, yc Q}
O Show that Eisclosed under ™+ " and "."

@ Show that every element of E\ {0} has an inverse ( under the multiplication) in £\ {0}
© Show that E is a subfield of the field (=, +,.).
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Homework
Xercise |
1. Determine which of the following sets are group under addition :
(a) the set of all rationals (including 0) in lowest term whose denorminators are odd.

(b) the set of all rationals (inciuding 0) in lowest term whose denominators are even.
(c) the set of rationals whose absolute value <1.

(d) the set of rationals whose absolute value | together with 0.
2. LetG:= {a +bV2 a,be Q}.
(@) Show that G is a group under addition.
(b) Show that non-zero elements of G forms a group under mulriplication.

3. LetG= {: € Csuchthatz=1forsomenec .'-;}

(a) Show that G forms a group with respect to multiplication.

{b) Show that G does not torm a group with respect to addition.
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