13th lesson

https://www2.karlin.mff.cuni.cz/~kuncova/en/teaching.php,
kuncova@karlin.mff.cuni.cz

Theory
Set &/ = [0,...,0 1 0,...,0].

7jth coordinate’

Definition 1. Let f be a function of n variables, j € {1,...,n}, @ € R™. Then the
number

of . f@+t&) — f(a)
——(a@) = lim
Ox;j t—0 t
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is called the partial derivative (of first order) of function f according to jth variable at
the point d@ (if the limit exists).

Definition 2. Let G C R"™ be an open set, f: G — R, i,j € {1,...,n}, and suppose
that %(f) exists finite for each & € G. Then the partial derivative of the second order
of the function f according to ith and jth variable at a point @ € G is defined by

9
?s - A
a’L‘ial‘j N axj

If : = j then we use the notation gi{ (@).

7

Similarly we define higher order partial derivatives.

Remarks 3. In general it is not true that 62281; - (@) = 8225% (@).

Theorem 4 (interchanging of partial derivatives). Let i,7 € {1,...,n} and suppose
that a function f has both partial derivatives I and 2L on a neighbourhood of

O0x;0x; Jzx;0zx;
a point @ € R™ and that these functions are continuous at @. Then
" @=01
6951-8% 81'J8$Z '

Definition 5. Let G C R" be an open set, @ € G, and f € C'(G). Then the graph of
the function

T:%— f(d)+ 7(*)(951 —a1)+ %(6)(:@ —az)+ -+ —(a@)(xn —an), TR,

is called the tangent hyperplane to the graph of the function f at the point [@, f(@)].
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Exercises

1. Find the partial derivatives:

(a) f(z,y) =2y +y* + 2% (&) fz,y,2) = ;55
(b) f(xa y) - exzy _ 2224y 2zy+2y
(©) () = wers W e
@) fle,y.2) = Fo O fl@y) = 7
(e) f(z,y,2) =22y +e¥z+zlnx () f(z,y,2) = sin(a*+2) In(z)+a?y*z
(f) f(z,y,2) = ze* T*Y (k) f(z,y,2) = % + zY
2. Find the second order partial derivatives:
(a) f(x,y) = 4z? — 8wy +7y°> — 3 (d) f(z,y,z) = sin(z? + zy)
(b) f(z,y) = sin(xy) (e) flx,y,2) =ay+2z

(c) f(x,y) = arctan £

3. Find the tangent plane at the point

(a) f(z,y) =22% — 3zy + 8y*> + 2z — 4y + 4 at (2,-1)
(b) f(x,y) = sin(2z) cos(3y) at (7/3,7/4)

(©) F(z,y) = 52 at (~2,3)

(d) f(z,y,2) = 2%y32* at (2,1, -2)
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A wild Exponential
Function appeared
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You use Diferentiate wrt x rIt is not very effective
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You use Diferentiate wrt y ﬂlt is super effective !
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Source 1: https://funnyjunk.com/I+had+a+joke+but+this+title+is+too+narrow/funny-pictures/6209452/
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