SET THEORY.
A set is a collection of items, reffered to as the elements of a set.

A group of sets can be used to visualize logical relationships. If two or more sets have some common properties then a Venn diagram can be drawn to represent these relationships.(A Venn diagram is a drawing in which circular areas represent groups of items sharing common properties).This process of visualizing logical relationships was devised by John Venn(1834-1923).
(A) Location of regions.     

     n( E) = 34                                                       


[image: image1]
       (i) n(A n B n C) = 5             (ii) n(A n B’ n C’) = 8        (iii) n(B n A’ n C’) = 4  
       (iv) n(C n A’n B’) = 7          (v) n(A n B n C’) = 6         (vi) n(B n C n A’) = 0
        (vii) n(A n C n B’) = 1         (viii) n(A u B u C) = 34      (ix) n(A u B u C)’ =3
Note: E is the universal set and A’ refers to the compliment of set A (The compliment set is a set whose members belong to the universal set but not to set A).
(B) Visualizing logical relationships.
Example1. At  noon on Tuesday a group of  50 News paper vendors were asked whether they still had news papers from the Monitor(M),the New vision(N) and the Red paper( R).All the vendors had at least one of  the three papers. 18 had the Monitor,29 had the New vision, and 30 had the Red paper. 15 had Monitor and New vision, 9 had New vision and Red paper while 8 had Monitor and the Red paper.

(a) Represent the information above by means of a Venn diagram.

(b) Find the number of vendors with:

           (i) all the three types of papers

           (ii) only two types of papers left

           (iii) at least two types of papers

(c) Find the probability that a vendor picked at random from this group still has the monitor news paper.

(d) If we know that a vendor from this group still has the New vision copies by noon, find the probability that he also has 

     the monitor copies. 

Solution.

n(E) = 50, n(M) = 18, n (N) = 29, n(R) = 30, n (M n N) =15, n(N n R) = 9 ,n(M n R) =8.

Let n(M n Nn R) = x , n(M n N’ n R’) = a, n(N n M’n R’) = b, n(R n M’n N’ ) = c 
                         n(E) = 50.
            

              a = 18 –( x + 15-x +8-x)         b = 29 – ( x + 15 –x + 9-x)    c = 30 –( x+8-x +9-x)

                 = 18 – 23 +x                           = 29 -24 +x                           = 30 -17 +x

                 =  x-5.                                     = 5 + x                                  = 13 +x.

                 Since n(M u N u R ) = 50.  
                  a +15-x + x + 8-x + b +9-x + c = 50.

                  a + b +c +15 + 8 + 9-x + x- x-x = 50.
                  x-5 +5+x+13+x +32-2x =50

                  x +45 = 50.

                  x = 50-45 = 5.

          (b) ( i) 5 vendors had all three types of news papers.

                (ii) 10 + 3+ 4 = 17 vendors had only two papers left
               (iii) At least two refers to two or more papers. 
                     17 + 5 = 22 had at least two papers.

(c) The probability of finding a vendor with the Monitor news paper = n(M)/n(E) = 18/50 =  9/25.

(d) In this question we recognize that the subset of those with the New vision is of focus to us and it is going to act as the universal set or sample space. The Probability of having monitor given that you belong to the set of those with the New vision: 
       =n (M n N)/n(N) = (10 +5)/29 =15/29.

Example 2. Given   n(A) = 23  and n(B) = 18, find the maximum and minimum value of:

(a) n(A n B) 

(b) n(A u B).

          Solution. Let us consider the three cases of  disjoint sets, subsets and intersecting sets.

(i) Disjoint sets.                                                    ( ii) Subsets
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                     n(A n B ) = 0  ,n(Au B) = 23 +18 =31.            n(A n B) =18, n(A u B) =23.
             (iii)  Intersecting sets.

             

                                


                          When x takes on any value;     0< n(A n B)>18  and  23 < n(A u B) < 31.
          Thus the maximum value of n(A n B) =18  and n(A u B) =31.

           The minimum  value of n(An B) = 0 and n(A u B)= 23.
Exercise.

1).19 mobile phone shops were visited during a student tour in Gayaza trading centre.10 provided MTN services(M),9 provided UTL services(U) and 9 provided Celtel services (c). n(M n U) = 5, n (U n C ) = 3, n( M n C) = 4 .

Find (i) n( M n Un C)     (ii) n(M n U’ n C)    (iii) n (M’n C n U’)

        (iv) the probability that a shop known to be an MTN shop also provides Celtel services.

2) Three sets X,Y and Z are as shown below.
       n(X) = 15 and n ( X n Y’ n Z’) = 6. n(X n Y ) = 8,  n(X n Z ) = 4, n( Y n Z) =5.
                                                                                        Find (i) the values of a, b,c d.

                                                                                                (ii) n (X n Y)

                                                                                                (iii) n (Z)

                                                                                                 (iv) n (Y n X’ n Z’) .    
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n(A u B ) = 23 + 18 = 41.


n(A n B ) = 0.
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