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%\ 1-)- Mark each of the following statement True a False:

7 ng /" (300)° =1 (mod 7)

Lo pisaprimeand ae N = a?’ =1 (mod p)
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- S is an equivalence relation, then (x, y) € § & [x1=1y]
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T;r/_» L// For every a,b,ce N if ac = be(mod n) = a = b(mod.n)
5 /\// Fode. “/ Let f:X — Y beafunction, B Y then f(f(B)=B
. o / et [ X — Y be a fumction, 4 < X then A< /7 ()4)
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“wg.&{ I"he functio 11[ f:X —=Yisonete one} a_/\ x =y then Hx)= i)

| ST 1 Then function f: S -+ § where f(s) = 2. 8is aﬂ nonnegative real

/ numbers, is a function from S onto S.

et Let f:X — Y beafunction, A€ X thenif x e A = f(x) e f(A)

2) Prove or disprove. Give fuil details.

(a)Let f:4— B and g:B —> A betwo functions such that go f' =1, then fis

X ;/ [ N
one to one,  © YN




“(0)If f is a one to one function from N ta N (where N is the set of all natural

-~
numbers), then f must be onto.
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(o) Vae Z,ne Nif a® =1{modn) then a =1(mod n) or a = ~1(mod )
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(d)Let fbe afunction f:Z — Z(where Z is the set of all integers) defined as

f(x)y=2x+3. If a=b(mod?5)= f(a)!a f(b){(mod 5)
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3) Let Z be the set of all integers, for ne Z B, = {m € Z:dgst. m=5¢q +11}

(a) Write five-clemenis in B, .
B = { = Do £ }

a b3 LS > 2

(b) Write five elements in B, .
B] = { j,'p s - » g ’_ - }
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(c) How many distinet B are there? List them.
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(d) Prove that ~ {B,},.,1s a partition of Z.
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(¢) Define the equivalence relation induced by this partition. 8 s T
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4)yLet ne Nand a,bez where d = ged(a, ). prove that if d does not divide b then
there i 1s no solution for the equation  ax = b(mod 1)
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5) Let 5= set of all positive rational mumbers, and 7' = Z"xZ"* where Z" is the set of all
positive integers. Define f:7 — S such that JSm,n)) = b

(a) Prove that fis a function
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(©) Is f onto? Give full details.
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6) Let f:.¥ — Ybe aone to one function from X onto ¥ oo
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(a) Prove that f Y — X is a function, R
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(b) P1ove that f"' Y - X
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(c) Prove that /™' : ¥ — X is onto.
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f(x) =[x] (greatest integer)
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Bonus Let f:R— Z

f(4)  where 4=[02]U(3.S5)
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(b)Y Find  f(B) where B = {0,1}
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() Find f(f™ (B))

(a) Find

£a)=¢

where B = {0,1}
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