
 

Continuity

Def Let f AER IR d EA sofia b'defined

Then f is said to be continuous at a

if Aiff X flat exists equal to flat

Equivalently HE 0,78 0 suchthat

if FEA III Allsd then I fix flake

Def f A IR is said to be continuous onA if
f is continuous atevery point in A

eg Let K l in Show that fix yal Xk is containons
on IR usuallycalled thekthcoordinate function
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Hence fix Xk is continuous at E

Since EE IR isarbitrary we'veprovedthat fact mBY



Thm If f g Ack IR are continuous at a EA then

a fix Iget1 k fix fix get are continuous at E
where k is a constant
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III is continuous at a provided gta to

consequences

it All polynomials ofmulti variables are continuous on IR

Ii All rational functions ofmulti variables are containers
on their domainof definition
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Fact Let a be a zero of polynomial QI ie Qiao

Then the rational function rift If canbe

extended to a function continuous at a thing tix exists
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i Sexy YI can beextended to a function
continuous at 10,0

In fact guy It if ix9 10,0 Xyz
0 if Xy 10,0

is the required extension
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Partial Derivatives

Def Lt r e IR be open

fir IR be a function
Then the i th partial derivative off at F x Xn er

is defined by

II x 3 Ai Xn
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f Xi Xith xn fix x xn
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providedthe limitexists

Remarks Il r open ensures x Vith Xu Er forsmallh
so that f x Xith xn is defined
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4 In practice i canbe calculated as derivative in

onevariable Xi by regarding othervariables asconstants

5 Other notations 2 f D f T f fx
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