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I Limits
I (1) Limits, continuity and differentiability at a finite
number:

A function is continuous at a finite number ‘a’ if both the left hand
side and right hand side limits of f (x) exist at a, and both are equal to
f(a). The function is differentiable at a if both L.H. and R.H. limits of

L(-’%Eiﬂ exist and are equal.

Maxima commands needed: limit(), set(), elementp().
We use the concept of sets in maxima. We use set inclusion in order to

avoid too many if — then statements.

set(a_1, ..., a_n) constructs a set with membersa_1,...,a n,
We can get the same result by writing {a_1, ..., a_n};

To construct the empty set, write set() or {}. For input, set
{...)and {... } are equivalent. For output, sets are always displayed with

~ curly braces.

_ - If ‘2 member is listed more than once, the redundant member is
~ automatically eliminated.
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sl: set(XYs2)s

s2: set();

s3:{}

1) (X2}
s2)
(s3) )

Here note that ‘@’ 1s written only once.

s true if and only if x is a member of the sets

te ﬁmber, if alimit as x tends to
indefinite and unbounded, or if

one sided limit We assume
id get the output as “ limit
ounded and indefinite , the
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Maxima computes limits of indeterminate forms using L-Hospital’s rule.

To check whether a function f(x) is continuous at a point x = a,
first we check whether both LH and RH limits of f(x) at ‘a’ are defined
and finite. This will be true if the limits do not belong to the set s= { inf,
minf, infinity, und, ind}. If both limits are not in this set, then we can
check for continuity and differentiability as usual.

We use a variable ‘flag’, which is set to 1 initially, assuming that the
function is continuous. In case any of the one-sided limits are in the set
s, or if the limits are different, then ‘flag’ is made 0, indicating that the
function is discontinuous. Only if flag is 1, differentiability is to be

checked in the same way, by finding limits of i)
xX—a

X

x <0
Practical 1: Check the continuity of f(x) = 151:_1 J?C»x 0.2t 0.

If continuous, check for differentiability.

(First write the code using ; to check intermediate results. Then they can
be replaced by $)

kill(all)$
s:{ inf, minf, infinity , und, ind }$
flag:1$ a:0%
f(x):= if x<a then x/sin(x) else 1+3*x $
 fI(x) := x/sin(x) ; f2(x) :=3"x+1;
~ 11: limit ( f1(x), x,a, minus) $ 12: limit ( £2(x), x,a,plus)$
~ if elementp(ll,s) then

(ﬂag 0, print (" LH limit does not exist
function is not continuous at ", x=a))$




(fag:0, print (" RH limit does not exist ,
function is not continuous at ", x=a))§

H limit is ", 11, " RH limitis ", 12),

:"‘vu 11=12 then
(  print (" Function is continuous at ", x=a,

" function value is ", 11),
di1: limit ( (f1(x) -11)/(x-a),X, a, minus ),
dI2: limit ( (f2(x) -11)/(x-a), x, a, plus ),
if elementp(dll,s) or elementp(di2,s) or dl1#dI2 then
print ("' Function is not differentiable at ", x=a)

print ( " Function is differentiable at ", x=a,
" f ! is —_ ", dll)

-,,a+5], yrange=[ a-5,a+5] ,
, a) ,explicit( £2(x), X, a, a+5)) $










