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" Function "'

Function: is any rule that assigns to each element in A, B are
two sets, F: A — B (two set element)

~ B =F(4)
fx) -y
y=f(x)

For example: f(x) = x? + 2

- We must keep two restrictions in mind when we define
function
1- We never divide by zero
2- We will deal with real-valued functions only

Exl: g(x) =x?—-3x+7Find g(r?)
gar®) =r*=3r2+7

Ex2: F(x) =x%+ 3 Find domain

Domain f(x) to x% + 3 itis All real number

Ex3: g(x) = x—iz Find domain

Domain g(x) is{x € R : x # 2}

H.W: f(x) =+v1+ 5x Find the domain
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Algebra Application with the Functions

Let the f(x) and g(x) it is function there is:
I-(F+ g)(x) =F(x) + g(x)
2- (f 9)(x) = f(x). g(x)

)
35 (x) g(z)

4- kf (x) = kf(x)

Example: if the

1-f(x)=x% gx)=x
Find:
1) (f +9)x)
2) (f-9)(x)

Sol:

I-(f+ @) = f(x) + gx) = x* 4+ x
2-(f.9)(x) = f(x).g(x) = x*.x = x°

Ex2: f(x) =x2%, gx)=x%+1 Find (5) (x)

Sol:

f _fx) . x?
(x) T gx)  x2+1
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Ex3: f(x) =x%+2x —3
find x=-2, x=0, x=(x+2)

1-f(=2) = (=2)2+2(-2)-3=4—-4—-3 = -3
2-£(0) = (0)2 + 2(0) =3 = —3

-f(x+2)=(x+2)+2(x+2)—3=x>+6x+5
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Inverse Function

Suppose that the outputs of a function can by used as inputs of a
function g. we can then hook f and g together to from a new
function whose inputs are the inputs of f and whose output are the

number:
1-f(g) =y
2-9(f(x) = x

Ex3: let (gof)(x) = x and f(x) = - find g (x)

1

Sol: (go)(x) =g ;) =

X
= g(x) =
g\x) =
Examplel: if the f, g it is function
f(x) =3x
gly) = § y, prove the function g(y) itis invers function

Sol:
Fla0) =f(30)=3(y) =

9(f () = g(30) = ;3x) =x
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Ex2: f(x) =2x+1

Sol:

f)=y=2x+1=y
2x =y—1

sx=2(y-1)=g0)
flao) =5 -1

=Z[%(y—1)]+1=y—1+1=y
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The limits
lim,_, f(x) =L or f(x) - L whenx —» a

limy,, f(x) = L1, limy,, g(x) = Ly

1-limyq f (). g(x) = limy_, f(x).lim,_, g(x)

2-1imy, g f(x) + g(x) = lim,_4 f(x) + lim,_, g(x)

f) _ limyq f(x)
g(x) limy_,q g(x)

3-lim,._,,

4-lim,_, k =k
limk f(x) = klim,_,, f(x)

. 1 .
5-lim,_, - = 0 limx, o, = 00
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There are the number of solution method to solve the limits which
are;

Example:
: 5x3+4  lim,_,(5x3+4 5(2)34+4 44
x—3 lim,_,, x—3 (2)-3 -1
x2-4

2-lim —
xXx—2 x—2

limy. % — lim, ., (x +2) = 4

3-lim,_,g——
i Vx+3—-/3 Vx+3+V3 ! x+3-3
lim,_ : = lim,_,g——=
X Vx+3+vV3 xVx+3+/3

1 1 1
= lim ——— = lim =
X=0 5 ¥3+43 X=0 3 ¥3+v3 | 23

2x%—x
4-1im —
X200 9x3-5
x2 x 2 1
. 353 . x 22 _0-0 _
Limy e =525 = lim,_, T T 20 0
2373 %3
2
. x2+1
5-lim — =2
X219y _3
(D241 2 7
2x1-3 -1
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3_,43
6-lim,,_, &0~

lim,_q[a® + b3] = (a — b)[a? + ab + b?]

[(a+x)—a][(a+x)?+a(a+x)+a?]
x

lim,

X(a?+2ax+x?—a®+ax+a?)

X

Lim,_q 3a® + 3ax + x? = 3a*
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e Same important limits
1-lim,_ysinx =0

2-lim,_,ycosx =1

) sinx

. tanx
4- lim,._, — = 1

: X —
5- lim,_,ge* =

1—cosx

=0

6' limx_)o

sin~1x

=1

/- limx_>0

} tan"1x
8-lim,,_, — = 1

. 1-cosx
9-lim,_,g———

1—-cosx 1+cosx

lim .
X200 1+cosx

lim 1—cos?x
X0 y(14cosx)

1 — cos?x =sin?x
[sin® x + cos? x = 1]
sin? x

lim —_
X0 y(14cosx)

o2l so>f asdfaic (595 0.0 : BalLf Bl



Miath & Biestatistics
oLl el University of Anbar | College of Pharmacy

— lim sinx lim sinx
2 ad X0 14 cosx

— lim sinx 0 _0_0
o X200 14cosx 141 2
. sin2x
10- lim,_,o——
sin2x 2 sin2x
lim ——  —-= 2lim = 2
x—0 x 2 x—0 2y
2
x“—1
11- lim,_,_;——
x—>—-1 x+1
. (x—1)(x+1) .
llmx_)_17 = lim,,_(x—1)=>(-1-1) = -2
x4 xz X
12 li 3x*+3x2+2x li 3at3atiz
- 1My, 00 —x+1 = 1My 00 x* x 1
x* x% x4
3 2 3 2
3+—2+—3 3+—2+—3
. X X o0 [oe] —
hmx—>oo T—1 — —r = 3
—3ta 13t
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Exercise:

Evaluate the following limits:

. 3x+7
1-lim —
X—00 x2_2

. sinx
2-lim,_,, cos ll -

tan2x
3-lim —
x—0 3y
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