12.3: Limits and continuity

z = f(x) is continuous at xg if lim f(x) = f(xg)
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Defn: lim f(x) = L iff for all € > 0, there exists § > 0 such that

X—X(

if [x — x| <9, then |f(x) — L| <€
¥ In other words if x is close to x, then f(x) is close to L

Discontinuous functions: y = sin(2)
Im(log(z))

Understand 12.3: 51

. _ =z : vy
Ex 9: Let f(x,y) = foyQ' (x,yl)lg%o,o) P

Suppose we travel to (0, 0) along a line with slope m. Thus y = ma:
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Change to polar coordinates: Let (x,y) = (rcos(0), rsin(6)).

xﬁng _ rcos(ﬁigsin(ﬁ) _ COS(Q)S’I;H(Q) _ 5in§20) ) A\ ]
Thus f(x,y) = fy in polar coordinates is

Fr,0) =12 >0 6 € [0,2n]

Ex &: lim v

(2.9)—=(0,0) /22 + 12

Change to polar coordinates: Let (x,y) = (rcos(d), rsin(f)).
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