MA1EOQL: Solutions week 4

Solution 1 We have to show that for every e > 0, there exist a § > 0 such that
0<|z—a|<d=|f(z)g(x) — L1La| < €. (1)
First note that by hypothesis there exists numbers 01,82 > 0 such that
0<|z—al<d = |f(x)— Li| < e.

and
O<\a:—a]<51:>|f(x)—L1\<ﬁ.

In particular, choosing § = min(d1,d2) we have
0<|r—a|l<d=|f(x)— Li|lg(z) — La| < Ve /e =€.

so we have proved that
lim (f(x) — L1)(g(x) — L2)] = 0.
But now, with a bit of algebra
i [(f(2) = L1)(g(x) — L2)] = lim [f(2)g(2) — L1g(x) — Lof(2) + L1Lo] =

T—a

B o) — Lt i, o(2) — Lo Jim 7(2) + lim L =
%gr}l[f(a;)g(a:)] —ILq1Ly — Lol +11Ly=0.

As we wanted to show.

Solution 2
1. Since limg_,1x+1=2+# 0, we have

3r—3  limg 13z —3

lim = — =0
z—1 x4+ 1 lim, ;2 +1
2. Since lim, 1z — 1 = 0 we have to be careful. The limit of the numerator is

3x—2

" does not erist.

lim,_1 3z — 2 =1+ 0, therefore the limit lim,_q

3. Sincelim,_,1 x — 1 = 0 we have to be careful. The numerator has as limitlim, 1 /x +3 —2 =
0, so we need to work. For x # 1 we have

\/l‘+3*2_\/l‘+3*2x\/$+3+2_CL‘*1X 1 _ 1
r—1 —  x-1 Vi+3+2 -1 Vr+3+2 Vr+3+2°
Therefore

. Ve +3-2
lim

. 1
Jim ——— —31:1_%7?4_34_2—0.25.

Solution 3



1. Since limy—y1 2 — 1 = 0 we have to be careful. The limit of the numerator is
lim,_,1 3z — 3 =0, so we have to operate algebraically. For x # 1 we have

3r —3

r—1

=3.

and therefore

lim 2 "3 i3 =3,

z—=1 . —1 z—1

2. Sincelimg,_ 1 x — 1 = 0 we have to be careful. The numerator has as limit lim,_,; Va2 +3 —2 =
0, so we need to work. For x # 1 we have

Va?43-2 Va+3-2 Va+3+2 2’1 1 oz +1
r—1 -1 V24342 2-1" Vr+3+2 Vr+3+2
Therefore
) 2 +3-2 x+1
e . Y I R




