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13.3 Special Cases and Examples

In many cases an expert gives the value x,-' and the interval of the approximate values of X;:
x; -d; <x; < x,' +d;. Then we assume that h,;(x;) has a triangular form presented in Fig. 13.3 wherc

d; < x,-' . Let us consider the relation (13.11) in the form T; < x;u; where x; >0 and u; denotes the size of a
task. In this case, using (13.17) and (13.19) it is easy to obtain the following formulas for the functions v, (#;)

and v;(u;):
1 for u,-S-g;
X
Vi) = di(i—x,')n for Ly <2 (13.23)
i Y X; xj —d;
0 for u; 2 .a s
¥ "di
0 for u; S .a
x; +d;
A 1
%)== 2 _x)+1 for 2 <y <t 139
iU x; +d; X;
1 for u,zi,.
Xj
Iy

x ~d X xnHd; %
Figure 13.3. Example of the certainty distribution
For the relations 7; < x;u,” ! where u; denotes the size of a resource, the functions v;(v;) and ¥;(w;) have an

analogous form with u,‘l in place of &, :
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Example 13.1.
Let us consider the resource allocation for two operations (k = 2) . Now in the maximization problem (13.13) the

decision u; may be found by solving the equation vy(u) = v, (U —u;) and u; =U —ul'. Using (13.25), we
oblain the following resull:
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v(uy=0 for any u,.
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v(u ):E—[aul‘-—x;]+l. (13.30)
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we oblain v(u') =1 forany u, satisfying the condition
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In the case (13.27) « is too small (the requirement is too strong) and it is not possible (o find the allocation for
which v(x) is greater than 0. In the casc (13.28) we obtain one solution maximizing v(u) . For the numerical

data U=9, @=05, x; =2, x3 =3, dj =d; =1, using (13.29) and (13.30) we obtain u] =3.5, u3 =5.5
and v =0.75, which means that the requirement 7 <a will be approximately satisficd with the certainty index

0.75. The solution of the optimization problem (13.18) based on (13.26) may be oblained in an analogous way:
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v,(u)=0 forany u.
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For the numerical data we have the case (13.32) and v, (u) =0.
The optimization problem (13.22) for C-uncertain variables is inuch more complicated and should be
considered in the different intervals of a introduced for v and v,,. For example, if

* * * .
x'+x25a5x‘+d‘;x2+d2 (13.35)

which means the combination of the cases (13.31) and (13.33), then ”:1 = u;“ and
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velu') =5[V(u Y+1=v, ()l
Substituting v (u") =1 and (13.34) yields

vc(u‘)zl—zidl(au;l—x{). (13.36)

For the numerical data U =9, @ =06, xl' =2, x; =3, dy =d; =1 the inequalily (13.35) is satisfied. Then,
by using (13.29) and (13.36) we obtain u;, =3.67 and vc(u')= 0.9. The results for these data in the case v
and v, are as follows: u;,l = “:1 =3.67 and v, @')=02; v(u") =1 for any u) from the interval [3.33, 4].
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Example 13.2.

Let us consider the task allocation for two operations. In the maximization problemn (13.13) the decision u; may
be found by solving the equation vy (u) = vo(U —u;) and u; =U —u;, Using (13.23), wc obtain the following
result:
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v(u)=0 forany u;.
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v(u') =1 for any u; satisfying thc condition
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For cxample, if U =2, a=2, xl' =2, x; =3, d| =dy =1 then using (13.38) yields uf =1.25, u; =075,

v(e')=06.
The resull is simpler under the assumption
x‘ *
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Then in the casc (13.40)
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v(u‘)=vl(u,‘):l(i_-x,‘)+1=r[ﬂl__’f2—)—1]+1. (13.41)

dy Uxxy
The formula (13.41) shows that v(u') is a linear function of the paramcter y characterizing the expert’s

uncertainty, a
The result in point 3 of Example 13.2 may be easily generalized for k opcrations described by the incqualities

T; < x;u; and for any form of #,;(x;). Let us denote by x,-' the value maximizing h;(x;), i.e. Ay (x[‘) =1.

Theorem 13.2. If

az— v (13.42)
pACH
i=1
then
a k
[)u:{14:(/\0511,5—,)/\214,:(/) (13.43)
ielk X i=1

is the sct of all allocations «” = (u;,u;,...,u;) such that v(u‘) =1,
Proof: From (13.14) it follows that il
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