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A the sct of integers greater than or equal -2 and less than 5.
B the set of integers greater than or equal O.
N the Natural set.
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U=I={..,-3,-2,-1,0,1,2,3,..}
P e pemall Ugd) JEaD Via b
A={2,-1,0,1,2,3,4}
B=40,1,2,3,4,..}
N={1,2,3,4,.}
NAB=NsNUB=B il NcB o bs Ladls,
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AnB={0,1,2,3,4}
AUB={2,-1,0,1,2,3,4,..}
ANN={1,2,3,4}
AUN={2,-1,0,1,2,3,..}
AUB=AUN
A={. ,-4,3,5,6,..}
B°={..,-3,2,-1}
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A={x|15x<2}
B={x|1.55x<3}
C={x|1<x<4}
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D={x|x24}
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ANB={x|15<xs2}

AUB={x|1<2x<3}
CND={xlx=4}={4}
CuD={x|1<x<}
AuD={x|1=x<2}u{x|l24}
Af={x|-wo<x<]}u{x|2<x<oo}
B ={x|we<x<1.5}U{x|3Sx<o}
Co={x|w<x<l}u{x|d<x<m}

D°={x|x<4}
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Find all relationships between the following sets

ayLetA={1,3,5}andB={1,2,3,4,5,6}
we notice here thatAgB

byLetA={2,+2}and B={x|x*=4}

solving the quadratic equation x> = 4 gives the solution x = F2.
Therefore, A =B
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If a and b are real numbers, such that a is less than b. Then, we
write a <'b which is called an inequality.
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1 IS Intervals

a) If a and b are real numbers, such that a < b, Then, the open interval
from a to b, denoted by (a , b), is the set of all real numbers x that lie
between a and b. Thus,

(a ,b)={x|xisreal number and a < x < b}

b) Similarly, the closed interval from a to b, denoted by {a , b], is the set
of all real numbers that lie between a and b together with a and b

included. Thus,

{a,b]={x|xisreal numberanda < x <b}

c) Semi closed or Semi open intervals are defined as follows:

[a,b)={x|xisreal numberanda £ x < b}

(a,b] ={x]isreal number and a < x < b}
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a)(a,o)={x:x>a} o

b)[a, ) ={x:x>a} k

)

) [0, b) = {x : x <b} .
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d) (-eo , bl ={x:x<Db} 5
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write the following in the interval form <4 i JSd&y L‘;\lﬂl [y

a2<x<8
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[2,81={x:25x58}
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byx>-4
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(-4,0)={x1-4d <x<eo}={X:x>-4}
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Linear Inequalities in one variable i

Linear equation in one aals yiie dghall daled) oy il &l
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ax+b<0 or ax+b>0

ax+b<0 or ax+b20

where a# 0, a and b are real numbers,
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General form for the solution of Linear inequality in one variable:

b b
x<—— or x> ——
a a
b b
XE—— or x2—-—
a a
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Find all real numbers that sutisfy the inequality
a)2x =1
2 sl e Al ok dandy i3 .1‘2%— PR IEA RN
b)3x-5<10
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3x<15
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c)3-x<2x+4
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3<3x+4
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-1<3x
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a5-2x<7
tle Juaadd Bliiall 85k 00 5 daall = ey o Al a3a Ja
2x<2
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X>-1

b) Sx—l<x+3
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10x-1<2x+6
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Solve the double inequality for x
S<2x+7<13
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~-1<x<3
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Solve the double inequality
2%+ 1<3-x<2x+5
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Al Aalgal 3-x<2x+5
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a)3x+1<3-x

4x <2
1
X< —
2
b)3-x<2x+5
-3x<2
X > -—
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The manufacturer of electronic appliances can sell all he can
produce at the selling price of 100 J.D. each. It costs him 80 J.D. to
produce each iterq, and he has overhead costs of 10000 1.D. per week.
Find the number of units he should produce and sell to make a profit of at
least 1000 J.D. per week.
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A3l Cost = 10000 + 80 x
Yiall Revenue = 100 x
7= Profit = Revenue — Cost
P =100x - (10000 + 80 x)
P =20x- 10000
Loy (gt Al Anlual 5 atial 3 Jead) i ol ¢ x el o3 LY,
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P2 1000

HE Ty
20 x — 10000 = 1000
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A Business man has 7000 J.D. to invest. He wants to invest some
of it at 7% and the rest at 10%. What is the maximum amount he should
invest at 7% if he wants an annual invest income of at least 500 J.D. per
year,
ekl o S5 x 58 7% g Dame Lgmdmn (0 Ll o pon it
500 U8V e ayy ity .(7000-x) 8 10% oy dinas Yomaimans (1

40U Aglaall Wl Sl

7% x + 10% (7000 — x) 2 500

o L";T
0.07 x +700 - 0.10 x 2 500
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0.17 x 2200
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The management of a manufacturing firm wants to decide whether
they should manufacture their own items, which the firm has been
purchasing from outside suppliers at 1.5 I.D. each. Manufacturing the
item will increase the overhead costs of the firm by 500 J.D. per month,
and the cost of the item will be 1 J.D. How many items would have to be
used by the firm each month to justify a decision to manufacture their
own items.
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Cost of purchasing > Cost of manufacturing
1.5x > x + 500
0.5x > 500
X > 1000
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Quadratic Inequalities in one variable
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ax’+bx+c=0
where a#0,a,b, and ¢ are real constants
A SIYT aal aady ey om0 Zuliel g et oSy
ax’+bx+c>0
ax*+bx+c>0
where a#0.a, b, and c are real constants
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:Solve the following inequality 4t dulaal Ja
x2-3x>0
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X <-3 or x>0
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X +3x-4=0
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x=-4 or x=1
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If x is a real number, then the absolute value of x, denoted by x| , is
defined by:
X ifx20
[x] =
-X ifx<0
for example: 2] =2, }-3] = ~(-3) =3 ,and [0} = 0.
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1) If [a] = b, where b > 0 then either
a="h or a=-b

2) If fal = |b| , then either a=b or a=-b
3 = lxl =
4) x| <aifand onlyif-a<x <a

5) x| > a if and only if e:ither Xx>a or Xx<-a

6)labl=1al. b
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ay2x-4/=6
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2x4=6 or 2x~4 =-6
1o Jeant la 80 Gilull 5kl ililaall (ila e Band 5 JS Jag
X=5 or X=-1

b) |2x + 5] =3x - 1]
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2x+5=3x~1 or 2x+ 5 =-(3x—-1)
2x+5=3x-1 or 2x+5=-3x+1
teste ot Tl (3 5y Cilacll (gt che 2a)y S s
x=4 or x=j
5

il ol abaddiudy &F“‘ la e e
Express the following using absolute values

a) X is at distance of 2 units from 5: [x - §| =2
b) x is at most 3 units from 4: x -4{ <3

c) x is at least 5 units from 4: [x - 4|2 5

d) x is greater than 8 units from 3: |x - 3> 8

e) x is within a units from ¢: [x - ¢f< a
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