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1. (a) The 
osts of the three routes are as follows:Route Time (min) Fares (mk)

I 57 39
II 33 26
III 55 20If the engineer's hourly salary is a = 40 mk, the values of the 
ostfun
tion U(t, m) = m + at are as follows:I: U(57, 39) = 39 +

57

60
· 40 = 77.00 (mk)II: U(33, 26) = 26 +

33

60
· 40 = 48.00 (mk)III: U(55, 20) = 20 +

55

60
· 40 = 56.70 (mk)These values indi
ate that the se
ond route is the best alternative.The point where III be
omes better than II 
an be found by solvingthe following inequality:

33

60
x + 26 ≥ 55

60
x + 20 ⇐⇒ x ≤ 16.36 (mk/h).Thus the engineer should earn less than 16.36 mk/h to make route

III a 
heaper one. When a varies in the range 0�100, the respe
tive
osts for the three routes have been plotted in the �gure given below.
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As regards 
osts, we note that I dominates (yields higher 
osts inany event) the two other routes so that it 
an be safely ignored bythe engineer.(b) Let us then introdu
e a revised 
ost fun
tion
U(t1, t2, m) = a1t1 + a2t2 + mwith parameters a1 = 1.5a and a2 = 0.5a. The following times andti
ket fares are asso
iated with the routes under 
onsideration:



Route Time t1 (min) Time t2 (min) Fares (mk)
I 25 32 39
II 12 21 26
III 45 10 20Thus, the overall 
osts of the routes are:I: U(25, 32, 39) = 39 +

25

60
· 60 +

32

60
· 20 = 74.70 (mk)II: U(12, 21, 26) = 26 +

12

60
· 60 +

21

60
· 20 = 45.00 (mk)III: U(45, 10, 20) = 20 +

45

60
· 60 +

10

60
· 20 = 68.33 (mk)Again, the se
ond route turned out to be better than the others.The following �gure shows how 
osts 
hange as the fun
tion of theengineer's hourly salary:
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Therefore, none of the options dominates within this interval.(
) If the out
omes of 
hoi
es made by the engineer are not deterministi
,we use the expe
ted utility E[U(X)] as the basis for de
isions. Theprobability distributions for the three options are:Route Time t (min) P (t)
I 57 0.7558 0.2062 0.05
II 33 0.3034 0.2043 0.2048 0.30

Route Time t (min) P (t)
III 55 0.1656 0.1957 0.0360 0.1761 0.0465 0.1766 0.0370 0.1771 0.0375 0.01These lead to the following expe
ted values and 
osts:Route E(t) (min) U(t, m) (mk)

I 57.45 77.3
II 39.7 52.47
III 61.6 61.06Thus II is again the leading option for the engineer.
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