Limits and Continuity

Definition of a Limit of a Function of One Variable:
Let f be a function defined on an open interval containing ¢ (except possibly at ¢), and let
L be a real number. Then

lim f(z) =L

r—C

if for each € > 0 there exists a § > 0 such that

|f(z) = L| <e  whenever 0<|z—c| <.

Definition of a Limit of a Function of Two Variables:
Let f be a function defined on an open disk centered at (zg,yo) (except possibly at (zo,4o)),
and let L be a real number. Then

lim  f(z,y)=1L

(z,y)—(z0,y0)

if for each € > 0 there exists a § > 0 such that

|f(177y) - L| <€ whenever 0< \/(g; — x0)2 + (y _ y0)2 < 4.

Definition of a Limit of a Function of Three Variables:
Let f be a function defined on an open sphere centered at (xg,yo, 20) (except possibly at
(%0, Y0, 20)), and let L be a real number. Then

lim flz,y,2) =L

(z,y,2)—(20,Y0,20)

if for each € > 0 there exists a d > 0 such that

|f(z,y,2) — L| <e whenever 0<V(x—20)2+ (y—y0)2+ (z — 20)2 < 0.



Definition of Continuity of a Function of One Variable:
A function f of one variable is continuous at a point ¢ in an open interval I if

lim f(2) = f(c).

r—cC

The function f is continuous on the open interval I if it is continuous at every point in
I.

Definition of Continuity of a Function of Two Variables:
A function f of two variables is continuous at a point (xg, yo) in an open region R if

lim  f(z,y) = f(xo,%0)-

(z,y)—(x0,y0)

The function f is continuous in the open region R if it is continuous at every point in

R.

Definition of Continuity of a Function of Three Variables:
A function f of three variables is continuous at a point (xg, Yo, 20) in an open region R
if

lim f(z,y,2) = f(x0, Yo, 20)-

(:p,y,z)—)(mo »Y0 720)

The function f is continuous in the open region R if it is continuous at every point in
R.



