
Definitions

Let S be an arbitrary subset of IRn. x is an accumulation point of S if for
every r > 0,

Br(x) ∩ S \ {x} 6= φ .

Equivalently, x is a limit point of S if there exists a sequence {xn} ⊂ S \ {x}
such that xn → x.

The set of accumulation points of S is denoted by S ′ and S̄ := S ∪ S ′.

S is closed if S ′ ⊂ S.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
x is an interior point of S if there exists an r > 0 such that Br(x) ⊂ S.

The set of interior points of S is denoted by int(S) or So.

S is open if S = So.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Second Derivative Test in IR2.

Assume that ∇f(x0, y0) = (0, 0). Let

D(x, y) := fxx(x, y)fyy(x, y) − f 2

xy
(x, y) .

• If D(x0, y0) > 0 and fxx(x0, y0) > 0, then (x0, y0) is a local minimum.

• If D(x0, y0) > 0 and fxx(x0, y0) < 0, then (x0, y0) is a local maximum.

• If D(x0, y0) < 0, then (x0, y0) is a saddle point.

• If D(x0, y0) = 0, then the test is inconclusive.


