Sri Dharmasthala Manjunatheshwara College

(Autonomous), Ujire-574 240, Dakshina Kannada, Karnataka State
(Re-accredited by NAAC at "A" grade with CGFA 3.61 out of 4)

2.3.2

|ICT ENABLED TEACHING SUPPORTIVE DOCUMENT

LAB MANUAL
DEPT OF MATHEMATICS (UG)

2) 08256 - 236220, 236101 (0) ) 236220 =) sdmcollege@sdmcujire.in @ www.sdmcujire.in











































EAB MANUAL

For Second Semester

B.Sc. Mathematics Practical

As Prescribed by
Mangalore University

| '~ Reg. No.:

College :

Prepared by

Forum of Mathematics Teachers (FORMAT)










. 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(-’%'-_'? 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_nj;

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

If a membcr is listed more than once, the redundant member is
 automat eally eliminated.




ote that ‘@’ is written only once.

true if and only ifxis a member of the sets.

'e' number if alimit as X tends to
s indefinite and unbounded, or if
output as “limit does not

e one sided limit. We assume

Id get the output as « Jimit
ded Rnd Indﬂﬁnlte ’ the




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 222
xX—a

X

x<0
Practical 1: Check the continuity of f(x) = 151: gx oAt 30,

If continuous, check for differentiability.

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

~ kill(al)$

Eowniinl minf, infinity , und, ind }$

~ flag:18 a:0

iz U x<a then x/sin(x) else 1+3*x $

fl(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

- (Bag:0,print (" LH limit docs no oxhit

. function is not continuous at ", x=2))$
' memp(lz,s) then



» RH limit does not exist ,

(flag:0, print(
function is not continuous at ", x=a))§

if flag=1 then
( print ("LH limit is ", 11, " RH limitis ", 12),
if 11=12 then
( print ("' Function is continuous at ", x=a,
" function value is ",11),
di1: limit ( (F1(x) -11)/(x-a),X, a, minus ),
d12: 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)
| else print ("' Function is differentiable at ", x=a,
" frlis= " dll)
 else print (" Function is not continuous at ", x=a)
)$

(A draw statement can be included at the end if needed, to demonstrate
~ wxdraw2d( xrange= [a-5,a+5], yrange=| a-5,a+5] ,
» : (ﬂ(!), x,_,,a-S, a) ,explicit( fZ(X), X, a, a+5)) $

=0 function value is 1










