M1S : EXERCISE SHEET 1 : SOLUTIONS

1. (a) AnB'ncC’
(b) AnBNC
(¢ ANnBNC
(d AuBUC
() ANBNCHYUMUNB' NC)UAWNBNC)U(ANBNC)
) AnNBNCHYUA'NBNCHYU A NB' NC)
(g ANBNCHYUMANB' NCYU (A NBNC)
(h) A'NnB'NnC’
iy AnBnCYy=AUB Ul
2. (a) TRUE : distributivity
(b)y TRUE :(ANB)YUB=(BUANBUB)=(BUA)NQ.
(c) TRUE : distributivity
(d) FALSE :weLHS=— weC,butwe RHS = we ¢’ (CONTRADICTION).
(e TRUE :weLHS=— we€ B andw € B’ = no such w exists.
3. (a) B
(by A'NB

—
o
T N

(ANC) U (4'N B)

4. (a) Q={FF,SFF,SSFF,FSFF,S5555,SS5F,SSFS,SFSS,F55S,FSFS,SFSF,FSSF}
(b) {SSSS,SSFS,SFSS,FSSS,FSFS}

5 (a) Q={A;:i=1,..,n—r+ 1}, where

A; = “find first defective on ith inspection”

(b) Q={B;:i=r,r+1,..,n}, where

B; = “find last defective on ith inspection”

6. (a) [A1 U (4] mAQ)] NBNCNDNE
(b) Replace B in (a) by the DISJOINT UNION
(B1 N By N By) U (B, N ByNBs)U (B, NByN Bs)U (B, N ByN Bs)

NOTE: Can use Venn Diagrams as an aid to solving these problems
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TUTORIAL SHEET WEEK 2 : SOLUTIONS

1. (a) Q = {FF,FM,MF, MM}
(b) A= {FF}, B={MM},C = {FM,MF,MM}

= ANB=40
AUB = {FF,MM}
ANC =190
AuC =9
BNC ={MM}
BuUC=C
B'UC ={FM,MF}

2. Events are found by inspection of sample outcomes in Q (form 2 as a two-way, 6 X 6 table whose entries are
ordered pairs of scores). Can list elements in each case :

A = (17 2)7(27 2)7(37 2)7(47 2)7(57 2)7(67 2)7
(174)7 (27 4)7 (37 4)7 (47 4)7 (57 4)7 (67 4)7
(176)7 (27 6)7 (37 6)7 (47 6)7 (57 6)7 (67 6)}
¢ ={(22),(2,4),(2,6),(4,2),(4,4),(4,6),(6,2),(6,4),(6,6)}

ANB = {(27 2)7 (47 2)7 (67 2)7 (2a4)7 (4a 4)7 (6a4)7 (276)7 (47 6)7 (676)}
AnB" ={(1,2),(3,2),(5,2),(1,4),(3,4),(5,4),(1,6),(3,6), (5,6)}
A'UB =0\{(1,2),(1,4),(1,6),(3,2),(3,4),(3,6),(5,2),(5,4),(5,6)}
AnC ={(1,1),(2,1),3,1),(4,1),(51),(6,1),
3,3),(4,3),(5,3), (6,3),
3,5),(4,5), (5,5),(6,5)}

~—
P—

and the required events have 18, 9, 9, 9, 27 and 18 elements respectively.

3. Label defectives D1, Dy, and others G, G2, G3. Then  is the set
{(D1, Ds), (D1, Gh), (D1, G2), (D1,G3), (D2, G1), (D2,G2), (D2, G3)(G1, G2), (G1,G3), (G2, G3) }
and

A= {(G17G2)7 (G17G3)7 (G27G3)}
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