LECTURE # 2

Concept of a Function

Historically, the term, function denotes the dependence of one quantity on other quantity. The
quantity x is called the independent variable and the quantity y is called the dependent variable.
Wewriteitasy f x  and weready is a function of x.

For example, the equation y ~ 2x defines y as a function of x because each value assigned to x
determines unique value of y.

Examples of function

— The area of a circle depends on its radius r by the equation A= r? so, we say that A is a
function of r.

— The volume of a cube depends on the length of its side x by the equation V= x3 so, we
say that V is a function of x.

— The velocity V of a ball falling freely in the earth’s gravitational field increases with time
t until it hits the ground, so we say that V is function of t.

— In a bacteria culture, the number n of present after one day of growth depends on the
number N of bacteria present initially, so we say that N is function of n.

Function of Several Variables

Many functions depend on more than one independent variable. Examples

1) The area of a rectangle depends on its length / and width w by the equation A=1
w, so we say that 4 is a function of / and w.

2) The volume of a rectangular box depends on the length /, width w and height /4 by the
equation V' =1[w h so, we say that Vis a function of /, w and 4.

3) The area of a triangle depends on its base length / and height # by the equation A4
1

21h , S0 we say that A is a function of / and 4 .
The volume V of a right circular cylinder depends on its radius r and height h by the equation V
r h? so, we say that V is a function of r and h.

VALUES OF FUNCTIONS

Example 1 :Consider the function f  x 2x>—1,then /1 21 -1 1
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These are the values of the function at some points.
Example 2 : Now we will consider a function of two variables, so consider the function f
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Example 3: Now consider the function f(x y, )
(@) f(2.4)

(b) f(t1,?)
(c) f(xx,?)
(d) f(2y*.4)y
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Example 4: Now again we take another function of three variables
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Example 5: Consider the functionf xyz,, xy z%3
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Example 6 :Consider the functionf  xyz,, xyz?
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Example 7 : Let us consider the function f  xyz,,
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f xy, X xz xy o

Xz xy xyz2 Xy
Example 8 :Let us consider gxyz ,, z Sin xy , uxyz .,
Xy
vVXyz - Pxyzyz,wx(,,) , then z
guxyz sy LVXYZ ., L,WXYZ ), wxyz ,, Sinuxy
z - vXyz,, Now by putting the values of these functions from the
above equations, we get guxyz s LVXYZ L, ,WXYZ .,
—xy Sin x z23 Pxyz _x/ Sin P x3yz* z
Example 9 :Consider the functiongxy ySinxy 2 anduxy X )?
SLvxy o, Xy,
thenguxy , L VXY vxXy o, Sin uxy
lvxy
By putting the values of these functions we get
guxy , L VXY xy Sin x)? 3 2

xy xy Sin x> 7

Function of One Variable: A function f'of one real variable x is a rule that assigns a unique
real number f( x ) to each point x in some set D of the real line.
Function of two Variables: A function f'in two real variables x and y, is a rule that assigns

unique real number f  xy, to each point (x,y) in some set D of the xy-plane. Function
of three variables: A function f'in three real variables x, y and z, is a rule that assigns a
unique real number f xyz,, to each point (x,y,z) in some set D of three dimensional
space.

Function of n variables: A function f'in n variable real variables x;,x, x3, ,Xn,iS8a
rule that assigns a unique real number w  f xi1, X2, X3, ,X,  toeach point (x1, X2,
X3purenns , Xn) I n some set D of n dimensional space.

Circles and Disks:



The parabola 3 — x7.

Parabola y = -x?
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The x-coordinate of the vertex is given by xo — . So the y-coordinate of the vertex
2a
isyo f xo  The axis of symmetry isx  xo.

Sketching of the graph of parabola v = ax +bx + ¢

Finding vertex: x-coordinate of the vertex is given by xo
2a

The y-coordinate of the vertex isyo axo* bxo c.Hence vertexis V'x
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Example 10 : Sketch the parabola y x? 4x

Solution:Since a 1 0 because parabola is opening
downward. Vertex occurs at

-+ 4x 2 Axis of symmetry is the vertical
linex 2.
2a 2 1
The y-coordinate of the vertex is y 22 42 4. Hence vertex is
V(2 ,4). The zeros of the parabola (i.e. the point where the parabola meets x-axis) are the
solutions to x24x 0,so x Oand x 4. Therefore, 0,0 and 4, 0

lie on the parabola.

Also 1,3 and 3, 3 lie on the parabola.
Graph of y X2 4x
. :
Viertex (2, 1) maximum
i _— Vertex ( )

Example 11: Sketch the parabola y x> 4x 3

Solution: Sincea 1 0, parabola is opening upward. Vertex occurs
at b 4
X S — 2. Axis of symmetry is the
vertical linex 2. The y co-
2a 21
ordinate of the vertex isy 2 2 42 3 1 . Hence vertexis V' 2,
1 . The zeros of the parabola (i.e. the point where the parabola meets x-axis) are the

solutions to

xr 4x 30,sox land x 3 .Therefore 1,0 and 3, 0 lie on the
parabola. Also 0,3 and 4, 3 lie on the parabola. Graphofy  x*-4x 3



Y= x"-4xr + 5
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