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drawn without [ifting the pen: three conditions, and dropping any one breaks it
i Continuity at a point x=a * b | fi;:fnuity from the left and from the
lcondi#ion 1:fis fieﬁned at a, and on an open £(a) « fis continuous from the right at aif im,
inferval around it ioe &
condition 2: the Limit as x approaches a lim,_ £(x) s Fis continuous TERRBREIEED ot o if lim. . - $(0)=f(a)

exists

condition 3: that limit equals the
function's own value at a

lim, . £(x)=f(Ca)

drop any one of the three and continvity faile at
that point, even if the other two hold perfectly. An
equivalent restatement: fic continuove at a if

limy_, olf(a+h)-F(a)]=0

What an unbroken curve looks like
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drawn without [ifting the
pen: this ic what
continvous looks like, at
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a polynomial eurve ic
continuous at every real x,

every point along it whafever ifc degree

X—a
» continuous from both sides at a is exactly continuous
ata

» continuity over an interval : continuous at every
interior point

* plus right-continuous at a closed left endpoint

» and left-continuous at a closed right endpoint

—

Worked: continuity of a three-piece
function

Q. F(x)=3x+1 for x<2, =7 for 2< x<¥, =x*-8 for = 4.
Jest continuity af x=2 and x=49

(D at x=2: f(2)=%. LHL=lim, _,, (3x+1)=3(2)+1=1.
RHL=lim,_,.(})=1

@ LHL=RHL=f(2)=1%, so f is continuous at x=2

() af x=u: f(4)=?-8=8. LHL=lim,_(})=%.
RHL=Llim,_,.(x?-8)=4%-8=8

@ LHL=% but RHL=8, so Lim,_,f(x) does not exist

Ahrwer

continuous at x=2, discontinuous at x=9
(Ca jump discontinuity)

Functions that are always continuous

constant and power
functions

f(x)=k and f(x)=x" are
continuous on all of R

every polynomial

built from sums and products
of continuous pieces, so it
stays continuous

sin x and cos x exponential and

continuous at every real x, no logarithm
exceptions a* continuous on R, Logyx

continuous on (0,e°)
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