MA125 Epsilon-Delta examples

1)
Suppose f(z) =5z — 2. Find 6 > 0 such that

1
|f(z) —3| < 2 whenever |z —1] <§

Solution: .
|f(x) =3|=1|px —2—3| = |bx — 5| < 1

This is the same as saying

1 1
—— <Br—5< -
1= 1

Dividing all terms by 5 gives

1< 1<1
20 ~F 20

which is equivalent to
1

2—026

lz—1] <

2) Suppose f(z) = 5z — 2. Prove that
liI{llf(x) = -7

Proof: Let € > 0 be given. We need to find a 6 > 0 such that
|f(x) = L|=1|pbx —2+7|=|bz+5| <e

whenever
lt—al=]z+1] <6

First rewrite
15z 4+ 5| < e

1



as
—e<br+5<e

Dividing by 5 gives
fca +1< ‘

which can be written as
€

le+1l<=-=9¢

so given ¢, let 6 = ¢/5.

3) Suppose f(x) = 3z. Prove that
lim f(x) =0

z—0

Proof: Let € > 0 be given. We need to find a 6 > 0 such that
|f(z) = L| =3z — 0| = |3z| < ¢

whenever
|z —a|=|z| <§

First rewrite

|3x| < €
as
—e<3r <e
Dividing by 3 gives
€ €
—— < r< =
3
which can be written as .
< ==9¢
ol < £

so given ¢, let 6 = ¢/3.



4) Suppose

1
Prove that 9
lim f(z) = 7

Proof: Let € > 0 be given. We need to find a 6 > 0 such that

whenever

First rewrite

as

Multiplying by 4 gives
—de<x—1<4e

which can be written as

|z — 1] <4e=0
so given e, let 0 = 4e.
5) Suppose

flz)=mx+1
Prove that

lim f(z) =1+27

r—2

Proof: Let € > 0 be given. We need to find a 6 > 0 such that
lf(x) = Ll=|mx+1— 27+ 1)|=|r(x —2)| <€



whenever
|t —a|=|z -2 <0

First rewrite
|m(z —2)| <€

as
—e<m(rx—2)<e

Dividing by 7 gives
€ €
——<r—-2< -

which can be written as
€
lr—2|<—==9¢
T

so given €, let § = €/m.



