Application of functions of 2 variables (1)
Situation: 2] e vius

e Fraction of students infected by FV is r on 9/12

@ We have n random encounters with students on 9/12

Function:
The probability of meeting at least one student with FV is

p(n,r):l—(l—r)"

This requires probability theory and is admitted

Question:
Draw level curves

Samy T. Several variables Multivariate calculus 17 / 141
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Application of functions of 2 variables (2)

Function:
p(n,r)=1—(1—r)"

Useful values of z:
For po € [0, 1], the curve p(n, r) = py is non empty

Level curves for py € [0, 1]:

r=1-—(1-p)¥"

Samy T. Several variables Multivariate calculus 18 / 141



Application of functions of 2 variables (3)
Function:

p(n,r)=1— (1 r)

Depiction of level curves:

r Level curves of p

I{ rale i) 25%
p=08 and we wih ko

7 / p=06 have £ 40% chunce
il p=04 to meet a sludent
015 p=02  with FV oe
) D - a— wnd meet
AL e e Mend
Jhedent !
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Function:

Depiction of function:

Application of functions of 2 variables (4)

p(n,r)=1— (1 1)’

p=1—-00-n"

P/

n
8
=] & = E DA
SEIAN Several variables



Outline

© Limits and continuity
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Continuity for functions of 1 variable (1)

Limit: The assertion
lim f(x) =L

X—a
means that f(x) can be made as close to L as we v)sh

— by making x close to a _ [PA

Remark: If lim,_,, f(x) = L, then then {(x)el-¢, t16,]
the limit should not depend on the way x — a ’

Samy T. Several variables Multivariate calculus 22 /141
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Continuity for functions of 1 variable (2)

Continuity: The function f is continuous at point a if

lim f(x) = f(a)

X—ra

Examples of continuous functions: - .
P _ Ex o{ 1akionol /unckm:
@ Polynomials Z
4+ S

AN 5 _ 2
)/ T25-32%2+ 4

@ sin, cos, exponential
@ Rational functions (on their domain

@ Log functions (on their domain)
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Continuity for functions of 2 variables (1)

x9—2 (a,b)
@9-, (ap) (a,6)

Limit: The assertion J/{@/SV - (a6)

N

lim f(x,y)=1L
(x.y)—(a,b) bey)

means that f(x,y) can be made as close to L as we wish
— by making (x,y) close to (a, b)

Remark: If lim(x ) (ap) f(x,y) = L, then
the limit should not depend on the way (x,y) — (a, b)
Amk: fn €M, thee () Juit ) way fo
T hwe x —a. In N Hee ae plaly
of way o hoe (19 — (a6)
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Continuity for functions of 2 variables (2)

Continuity: The function f is continuous at point a if

lim f(x,y)=f(a,b
oim  fOy) =f(a.b)

Examples of continuous functions:
@ Polynomials xtys- 4o 3‘

L ~2l4y
@ sin, cos, exponential sm( 28192 e <
@ Rational functions (on their domain) 93 +dz

@ Log functions (on their domain) [05( 3tn (z-y» )
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Logarithmic example (1)

Function:

1 2
In ( Ty
Problem: Continuity at point

(1,0)

=] =) = £ 9OHQC
SEIAN Several variables



Funclin : :f(x,cg); Ln <,ﬂz&£

Continuily : {4 O cwlinuons ab any ponf
(£,9) xuch Hok

ltef >0 (and wel - defined
X e x40 )

At pavE ((0)
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Logarithmic example (2)

Continuity: f is the log of a rational function
— Continuous wherever it is defined
Definition at point (1,0): We have

f(1,0)=0
This is well defined

Conclusion: f is continuous at (1,0), that is

lim f(x,y)=1f(1,0)=0

(x,y)—(1,0)

Samy T. Several variables Multivariate calculus 27 / 141



Function:

Rational function example (1)

y — 4aX

2X2 + y2

(0,0)

=] =) = £ 9OHQC
SEIAN Several variables
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Rational function example (2)

Continuity: f is a rational function
— Continuous wherever it is defined

Definition at point (0,0): We have

70.0)=¢

This is not well defined, therefore general result cannot be applied
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Rational function example (3)

Two paths: We have

Along x =0, lim y oA
(x,y)—(0,0),x=0 2x2 + y2
Along y = 0, im "

(x,y)—(0,0), y=0 2X2 + y2

We get 2 different limits

Conclusion:
f is not continuous at point (0,0)
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Function:

Another rational function example (1)

X2 — )2

f(x,y)=
(x,y) =~ gy
Problem: Continuity at point

we wcll e
(0,0)

O -
5 J bt {U
cnlinuow ot (00)
oy <@ = T 9Hac
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