Basic elementary functions

July 20, 2006

Home Page

Print

44

>

Page 1 of 11

Go Back

Full Screen

Close

Quit



http://www.mendelu.cz/user/marik

1. Reciprocal value y =

Dom(%) =R\ {0},

1
Im(-) = R\ {0},
x
there is neither x- nor y- intercept

) 1.
The function — is one-to-one, un-

x
bounded. The linesx =0 and y =0
are the vertical and horizontal asymp-

tote, respectively.
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/—dm:ln|:17|+C'
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. 1
lim — =
z—0t T

lim — = -
r—0~ 1‘1’

lim — =0
Tr—00 U

lim — =0
r——00 U

The function is its own inverse, i.e.

1 1
Yy=— < x=—.
z Y
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2. Natural logarithm y =Inz

Dom(Iln) = (0, 00),
Im(In) = R,
x-intercept: z =1

/

1

In is an increasing function, concave
down, one-to-one, with the vertical
asymptote x = 0

1

(Inxz)" = -

/lnmdm:ajlnmm+0

In1 =0,
Ine =1,
Ine®* =z forall z € R

In(0+) = lim In(z) = —o0

z—0t

Inoco = rlim In(x) = 00

The inverse function is y = e*. Thus

y=lnr < e’ =n1x.
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3. Natural exponential function y = €*

Dom(exp) = R,
Im(exp) = (0,00),
no x-intercept,
y-intercept is y = 1

exp is an increasing function,
bounded below, concave up, one-to-
one, with the horizontal asymptote
y =0 at —oo

/eJC de ="+ C
e’ =1,

e — g forallz >0
e = lim =0
r——00
e® = lim e* = oo

r—00

The inverse function is y =
Thus

y=e" <= In(y) ==x.

In z.
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4. Sine function y =sinzx

Dom(sin) = R, lilf sin z does not exist
Im(sin) = [—1, 1], The ¢

The sin function is one-to-one on
. . 3 . 0 ™ T ..
sin is an odd 2m-periodic function and possesses on this inter-

. " | 733
z-intercepts are x = km, where & is | 5| the inverse function y = arcsin z.
an arbitrary integer. s
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5. Inverse sine function y = arcsinx

. . T
Dom(arcsin) = [—1, 1], arcsin £ = — — arccos x
. T
Im(arcsin) = |—=, = o, 1
2°2 (arcsinz) = ——
v1—2a?
The arcsin function is one-to-one
and the inverse function is the sin
; 1 function. Thus
—1
= arcsinz <= siny = .
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6. Cosine function y = cosx

N e

‘ T

Dom(cos) = R, lim cosz does not exist
Tm(cos) = [—1,1] e
TICOS) = g - The cos function is one-to-one on
r-intercepts are x = 5 + km, where | [0, 7] and possesses on this interval
k is an arbitrary integer. the inverse function y = arccosz.
cos is a bounded, 2m-periodic, even | Thus
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7. Inverse cosine function y = arccosz

Dom(arccos) = [—1, 1],
Im(arccos) = [0, 7]

|2

=1 1

x-intercept is x = 1, since arccos 1 =
0

. . T .
y-intercept Is y = 5 since arccos =
s

2

arccos is a decreasing and bounded
function

7T .
arccos T = o —arcsing

1
V1 — 22

The arccos function is one-to-one
and the inverse function is y = cos x.
Thus

(arccosz)’ = —

Y = arccosr <= cosy = Z.

V2

arccos @

NRR

2
us
)

W] Y| o=

ol
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8. Tangent function y =tgx

Dom(tg) = R\ {g + kg; keZ},
Im(tg) =R

s

2, 2

sin
tgx =

cos T

x-intercepts are the same as for the
sine function.

N
o] N

7
3
tgx || 0 1 | v/3 | undef.

RN

tg is an odd, m-periodic function

1
tgr) = ————
(tgz) cos? x

/tgmdm: —In|cosz|+C

The tg function is one-to-one on
T -
[ 5 5] and possesses on this inter-

val the inverse function y = arctgx.
Thus

y=tgxr < arctgy = x.
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9. Inverse tagent function y = arctgx

us
2

Dom(arctg) = R,
T
Im(arctg) = [—5, 5}
z-intercept is x = 0, since arctg (0 =
0
arctg is an increasing, one-to-one,
odd and bounded function -
arctg oo = lim arctgz = 5
r— 00 T
arctg(—oo) = =5
The function possesses horizontal
m
asymptotes y = 5 at +o0 and y =

™
—— at —oo.
)

I

t - _ -
(arctg x) T2

The arctg function is one-to-one and
the inverse function is y = tgux.

Thus

y = arctgr <— tgy = .

arctgx || 0

S AES

N[ X

11V3
T
3
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Important formulas:

Inz 4+ Iny = In(zy)

Inz —Iny =In~
Y
rinz =Inz"

sin(z + 27) = sinz
sin(—z) = —sin(x)
sin(2z) = 2sinx cos
sinz =1 —cos’x

1 — cos(2
sin?x = 7C(2)b( ?)

sin(z) = sin(7m — )

eiey — o=ty
€ _ oy
ey .

= cos® x — sin

1 —sin’z

14 cos(27)

2

2

T
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