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1.Letf: A — Band let E be subset of A and let H be a subset of 5.

a) State the definition of f™'(H) (inverse image of a set) and of f(E)
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b) State the definition of “fis an injection on A”
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¢) Show that if fis an injection on A then f™'(f(E))=E (Do not use the notion of
“inverse function”, only inverse image of a set. The proof should have two parts.)
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d) Give an example of f, A, B, E such that equality need not hold if fis not an
injection.
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2.Let f:A— B

a) Define fis a surjection onto B.
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b) If f is a bijection from A onto B, define the inverse function f~
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¢) Prove that when fis a bijection, then £ is also a bijection. (You need to prove

(i) 7' is a surjection, and (ii) ' is an injection.)
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d) Prove that when fis a bijection from A onto B, then (™')™ is the function f.
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3. In this question you are allowed to use only the field and order axioms and the
mentioned theorems. Clearly label which axiom or theorem you are using at each
step. Remember, addition and multiplication are binary operations, you need to use
parenthesis to emphasize this fact.

Let a, b and ¢ belong to an ordered field R

a) Prove that (a+(=b))+ (b +(—c))=a+(-c)
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b) Show thatif a>b and b>c¢ then a>c¢ (Use the order axioms and a). Recall: x>y
means that x—yeP.)
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c) Prove that if @ >0, then a' exists and a™' >0 (Use the field and order axioms and
the theorems stating that 1>0,Vx,y,zeR,x-0=0 andif x>y and z <0, then
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d)For £>0,let I, =[2-¢,2]={xecR:2-e<x<2} Show that [)I, ={2}

g=0
(Use the order axioms and the theorem which says thatif a— € <b,Ve>0 then a<b.)
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4. a) State the Principal of Mathematical Induction.
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b) State the Well Ordering Property.
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c) Prove that the Well Ordering Property implies the Principal of Mathematical

Induction.
il Let the WOP se Teue pup LeT Pany BE B sonTereiT sucr
THAT - D PO is Teue twd

D :
imoLes TheT D(RrL) is Teue
7{’},} icTeue YuEd) r A T

L =D

7| Rlarmees

\X)e RAVE I° cpow) THNT THEA
He e == {_U\éﬁdt P(w) is TruE
SRS e

Ler A=\ W v i i e
l.e subpose p=oh Croe ﬂgw The by The

PrPose MD_'T

\Y)—C—)M{; :3%«:\655; L Mév\\#m&ﬁ
Ciiee 1S we e (& E D =9 m>1 BoT Then w-l1>o

U o i e e el E ) i e

=
wmeobie &7 PM.T pper 2. THEN Flm)ie ALso TRUE,
e meS o opolerion TS ua S i 2SS
}

" P‘:é fLD <o s:ﬂ\j

| Hus



