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2. For each of the following functions, determine if it is injective, surjective or bijective.
(a) f:7Z — Z given by f(x) = Tx.

e Injective? YES / NO _ ibi iﬂ; %ﬂ.,bi %_ID,E,% ?ﬂ-.ﬂi X
e Surjective? YES / NO 39[)() % /dl %q'i) / / ) y, y E

e Bijective? YES / NO e l( ( ia%} = X-"' E‘-'LE — ?‘,f’;c'% .

(b) g:R — [—1,1] given by f(z) = sin(x).
e Injective? YES / NO k(¢) "-—'—‘X""?ﬁ :X

e Surjective? YES / NO
e Bijective? YES / NO lC (@3> — % C’L\C_,i
(¢) h:Z xZ — 7Z given by f((z,y)) = x +v.
e Injective?” YES / NO
e Surjective? YES / NO
. Bijijctive? YES //NO &/3M/% M
(d) Let X ={a,b,c}. Let k: Z(X) - HP(X) given by k(Y) = X — Y (that’s a ‘set minus’ symbol).
e Injective? @/ NO
e Surjective? / NO
e Bijective? NO
(e) £:{a,b,c} - {w,z,y, z} given by f(a) =w, f(b) =z and f(c) = y.
e Injective? YES / NO
e Surjective? YES / NO
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e Surjective? YES / NO
e Bijective? YES / NO

3. If a function f is injective, does that imply f is bijective?

YES NO

4. Give an example of a function|f : Z — Z|which is surjective but not injective.
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