
HINTS to ASSIGNMENT #1 
 

A&T-2.13 Since the flow velocities are the same 
)h(hh bac += 32 . This implies that { } { }96 >+≡> bac hhh  

which gives { }( ) 306 .hP c => . 
 
A&T-2.15  
(a) { }( ) ( ) 53C through B A to from go  toable 32 =∩= EEPP . 
(b) { }( ) ( )( ) =∪∩= 132 togo  toable EEEP BP  

( ) ( ) ( ) 107321321 =∩∩−∩+= EEEPEEPEP . 
 

A&T-2.21 Let A and B be the events that cables A and B breaks, 
respectively. Given ( ) 020.AP =  and ( ) 30.B|AP = . 
(a) { }( ) ( ) 0060fail cablesboth .BAPP =∩= . 
(b) { } ( ) ( ) ( )BABABAE ′∩′∪′∩∪∩′== lifted remains load the

This implies ( ) ( )BAPEP ∩−= 1 . Thus  

( ) ( ) ( )
( ) 990failed cables  theof none .
EP
APE|BAPE|P =
′

=′∩′=

Since ( ) ( )BABAA ∩′∪′∩′=′  and ( ) 0=∩′ BAP  
(impossible event). 
 

A&T-2.27 Let A, B, C be the events of getting a parking space 
in lots A, B, C, respectively. Given ( ) 20.AP = ,  ( ) 10.BP = , 
( ) 50.CP = , ( ) 040.A|BP =′ , ( ) 40.BA|CP =′∩′ . 

(a) ( ) ( ) =′∩′∩′= CBAPpark  toablenot P  
( ) ( ) ( ) 46080.APA|BPBA|CP =′′′′∩′′= . 

(b) ( ) ( ) ( )CBAPCBAPP ′∩′∩′−=∪∪= 1park  toable . 
(c) ( ) ( ) =∪∪∪= CBA|B APP park  toable| charge of free  

( )
( )

( ) ( )
( ) 43011 .

CBAP
APA|BP

CBAP
BAP

=
∪∪

′′′−
=

∪∪
′∩′−

= . 

 
A&T-2.28 Given ( ) ( )III APAP 4= , ( ) 90.|AAP III = , 
( ) 320.WAP II =∩ , ( ) ( )II APWP 21=  and further 
( ) ( ) ( )IIII WPAPWAP =∩ , ( ) ( ) ( )IIIIII WPAPWAP =∩ , 
( ) ( )IIIII WPAA|WP =∩ .  This implies that 

( ) ).(AP I 3202= , 
  ( ) 20.AP II =  and ( ) 40.WP I = . 
(a) ( ) 180.AAP III =∩  
(b) ( ) 0720.AWAP IIII =∩∩  
(c) ( )( ) =∪∩ IIII AWAP

( ) ( ) ( ) 4480.AWA-PAPWAP IIIIIIII =∩∩+∩= . 
 
A&T-2.31 Let L, S, A, R and H denote the events of transporting 
by land, sea, air, rail and highway, respectively. And let D denote 
damaged cargo. Given ( ) 50.LP = , ( ) 30.SP = , ( ) 20.AP =  with 
( ) 204050 .).(.HP ==  and ( ) 306050 .).(.RP == . Further 
( ) 10.H|DP = , ( ) 050.R|DP = , ( ) 060.S|DP = , ( ) 020.A|DP =  

(a) A)P(A)|P(DH)P(H)|P(DP(D) ++= L  
(b) =+=∪= D)|P(RD)|P(HD)|RP(HD)|P(L  

P(D)
R)P(R)|P(DH)P(H)|P(D +

= . Similarly for the others D)|P(S  

and D)|P(A . 
 

A&T-2.38 Let S be the event that the city will have satisfactory 
water supply. Given 80.P(B) = , 60.B)P(A =∩ , 

70.)B|A(P =′′ . Further 70.))BA()BA(|S(P =∩′∪′∩ , 

90.)BA|S(P =∩  and 90.)BA|S(P =′∩′ . Total probability 
theorem gives 

+∩′∪′∩∩′∪′∩= ))BA()BA((P))BA()BA(|S(P)S(P  
7640.)BA(P)BA|S(P)BA(P)BA|S(P =′∩′′∩′+∩∩+ . 

 
A&T-2.41 Let R  and )R(F ′≡  be the reliability and failure of 
the proposed design, respectively. Given 10.)H(P = , 

10.)M(P = , 80.)L(P =  and further 9990.)L|R(P = , 
).()M|F(P 999012 −= , ).()H|F(P 9990110 −=  

(a) 9980.)H(P)H|R(P)L(P)L|R(P)R(P =++= L  
(b) Now 91=)M(P , 98=)L(P 99890.)R(P =⇒  

(c) 20.
)F(P

)M(P)M|F(P)F|M(P ==  and 80.)F|L(P = . 

 
M&A- p41/30   =∪−=′∩′ )BA(P)BA(P 1  

[ ] )B(P)A(P)BA(P)B(P)A(P ′′==∩−+−= L1 . 
 

M&A- p41/34      
)TA(P

)B(P)B|TA(P)TA|B(P =  

 
M&A- p43/42 Let E and O denote shutdowns due to equipment 
failure and operator error, respectively. Given 10.)OE(P =′∩ , 

40.)O(P = , 050.)OE(P =∩   150.)E(P =⇒ . 
(a) 50.)OE(P =∪  
(b) 350.)OE(P)O(P)OE(P =∩−=∩′  
(c) 501 .)EO(P)EO(P =∪−=′∩′  
(d) 330.)E|O(P =  
(e) 4120.)E|O(P =′  
 
M&R-2.117 Let F, S and T denote the events that the first, the 
second and the third selected washer is thicker, respectively.  

(a) 
48
28

49
29

50
30

=)FST(P  (b) 
48
30

=′′ )SF|T(P   (c) 
50
30

=)T(P  

 
M&R-2.121 Let A be the event that the device in line 1 fails. Let 
B and C be the events, respectively, that the first and the second 
devices on line 2 fail. Similarly D and E for line 3. And F for line 
4. 
Given 01.)E(P)D(P)C(P)B(P ==== 02.)F(P)A(P ==  

=−= )(P)(P LOPERATIONA NOT1LOPERATIONA  
=∩∪∩∪∩−= )F)ED()CB(A(P1

222 9901021 )).(()(. −−=  
 
 
 
 


