
NOTATIONS!!!!

Some problems with notations has been detected in classtest I papers:

Problem I. Partial derivatives and differentials, notations:

δx := x− x0, δy = y − y0, etc. – finite increments of independent/intermediate
variables.

δf = f(x, y)− f(x0, y0), etc, – finite increments of the dependent variables.

dx, dy, etc. – infinitesimal increments (differentials) of independent variables
(should be replaced by x − x0, y − y0, etc. for the linearization, tangent planes,
etc.).

df , etc. infinitesimal increment (total differential) of the dependent variable(s)
(should be replaced by z − f(x0, y0) for linearization, tangent planes,lines, etc.)

∂f
∂x = f ′x = ∂xf = fx, etc. – partial derivatives = components of the total

derivatives (gradients, Jacobi matrices, etc.). For instance, df = f ′xdx + f ′ydy or
df = ∂(f1,··· ,fn)

∂(x1,··· ,xm)dx for the vector case with the Jacobi matrix

∂(f1, · · · , fn)
∂(x1, · · · , xm)

=




∂f1
∂x1

· · · ∂f1
∂xm· · · · · · · · ·

∂fn

∂x1
· · · ∂fn

∂xm


 .

NB: Do not use df
dx or δf

δx for the partial derivatives! Use the letter ∂ or one of
the notations mentioned above instead.

Do not use also ∂x or even ∂
∂x for the differentials!

Will be treated as a mistake on the EXAM!!!

Problem 2. Taylor expansions, notations: the final answer should be written
in the form

f(x, y) = ”quadratic polynomial w.r.t. x− x0, y − y0, etc.” + H.O.T.

or f may be also replaced by the concrete function.
The answers in the form ”Taylor expansion=” in the left hand side are not

allowed! The concrete values of x0 and y0 should be inserted in the right-hand side
as well as the values of ∇f and H(f) at (x0, y0) should be computed. The terms
δx or dx are not allowed in the right-hand side! For instance, the correct answer
for the problem on the test is

f(x, y) = 1+x2+xy+y2+H.O.T. OR x2+y2+
1

1− xy
= 1+x2+xy+y2+H.O.T.

Examples of wrong/incomplete answers:

f(x, y) = 1 + x2 + xy + y2
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(the H.O.T. are forgotten) or

Taylor = 1 + x2 + xy + y2

(wrong left hand side) or

f(x, y) = 1 + δx2 + δxδy + δy2 + H.O.T.

(the values of the increments are not computed) or

δf = x2 + xy + y2 + H.O.T.

(the increment in the left-hand side is not computed) or

f(x, y) = f(x0, y0) + x2 + xy + y2 + H.O.T.

(the value of f(x0, y0) is not computed).
ALL such misunderstandings as well as their combinations will be treated as

mistakes at the EXAM!!!

Will be updated after the second test!


