
15.2 Limits and Continuity in Several Variables
Multivariable Calculus

Limit Laws Assume that and exist.  Then:
(𝑥,𝑦)→𝑃

lim 𝑓(𝑥, 𝑦)
(𝑥,𝑦)→𝑃

lim 𝑔(𝑥, 𝑦)

(i) Sum Laws:

(𝑥,𝑦)→𝑃
lim 𝑓(𝑥, 𝑦) + 𝑔(𝑥, 𝑦)( ) =

(𝑥,𝑦)→𝑃
lim 𝑓(𝑥, 𝑦) +

(𝑥,𝑦)→𝑃
lim 𝑔(𝑥, 𝑦) 

(ii) Constant Multiple Law:

(𝑥,𝑦)→𝑃
lim 𝑘𝑓(𝑥, 𝑦) = 𝑘

(𝑥,𝑦)→𝑃
lim 𝑓(𝑥, 𝑦) 

(iii) Product Law:

(𝑥,𝑦)→𝑃
lim 𝑓(𝑥, 𝑦)𝑔(𝑥, 𝑦) =

(𝑥,𝑦)→𝑃
lim 𝑓(𝑥, 𝑦)( ) (𝑥,𝑦)→𝑃

lim 𝑔(𝑥, 𝑦)( ) 

(iv) Quotient Law:
If , then

(𝑥,𝑦)→𝑃
lim 𝑔(𝑥, 𝑦) ≠ 0

(𝑥,𝑦)→𝑃
lim 𝑓(𝑥,𝑦)

𝑔(𝑥,𝑦) = (𝑥,𝑦)→𝑃
lim 𝑓(𝑥,𝑦)

(𝑥,𝑦)→𝑃
lim 𝑔(𝑥,𝑦)  

Definition of Continuity

1. Show that is continuous and evaluate𝑓(𝑥, 𝑦) = 3𝑥+𝑦

𝑥2+𝑦2+1 (𝑥,𝑦)→(1,2)
lim 𝑓(𝑥, 𝑦)



15.2 Limits and Continuity in Several Variables
Multivariable Calculus

2. Evaluate
(𝑥,𝑦)→(3,0)

lim 𝑥3 sin𝑦
𝑦

A Composition of Continuous Functions is Continuous
If a function of two variables is continuous at and a function of one variable G is𝑓 (𝑎, 𝑏) 
continuous at ,  then the composite function is continuous at𝑐 = 𝑓(𝑎, 𝑏) 𝐺(𝑓(𝑥, 𝑦)) (𝑎, 𝑏)

3. Write as a composite function and evaluate𝐻(𝑥, 𝑦) = 𝑒−𝑥2+2𝑦 
(𝑥,𝑦)→(1,2)

lim 𝐻(𝑥, 𝑦)

4.
(𝑥,𝑦)→(0,0)

lim 𝑥2

𝑥2+𝑦2


