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0. supplementary materials

0.1. Theorem

Theorem 1. Assume that &y, Ca, - - -, and G, are independent uncertain variables obeying regular uncertainty
distributions hy, hy, - - -, and hy, respectively, and hy(x), hy(x), - - -, and hy,(x), and ho(x) are real-valued
functions.

M{fhi(X)é% <hp(x)} >
i=1

holds if and only if

where

Theorem 2. The equivalent deterministic form of chance Constraint (12-1) in Model (12) is as follows:

M-

1 —Ajlaryriu + (1= ar)yrin) < (=87) = (1 = &) Yrjour + &rjYriorL)

]

Theorem 3. The certain deterministic form of the Constraint (16-2) in the model is as follows:
n
Y- Aj(@j — (V3ay) /min((@y) /(1= @) + ;7 < 0% (e, — (V3 )/ meln((@y) / (1 - @y))))
j=1
0.2. Proof

Constraint

n
Z{ Airi 2 Yrjy + S
]:

Submitted to Sustainability, pages 1 -3 www.mdpi.com/journal/sustainability



Version November 10, 2017 submitted to Sustainability 20f3

Multiplied by (—1) on the left and right sides, the inequation is subjected to a linear distribution, which is
converted to the following:

n
- 2/\]]71’] < (_S;r) _]7rj0
j=1
Furthermore, let

Xij ~ L [xiiL, Xijul, rj ~ L Yrjr Yriul, Zrj = —Yrj ~ L [=Yrju, =YLl

So Constraint (12-1) could be converted as follows:
n ~
M{Y Az < (=8F) + 2} > 1 —a,
j=1

Through Definition 4, the corresponding linear conversion could be obtained as follows:
n

Y Aj(erizi + (1= ar)ziu) < (=57) + (1= arj)zpjou + trjzrjy1)

j=t

We subsequently substitute and reorganize Constraint (12-1). The deterministic form of chance Constraint
(12-2) of Model (12) is as follows:
n
Y Ai(@ixin + (1 =) xiju) + (S;7) < 0 (1 — @j) Xijor + TijXijou)
j=1

« 0.3. Proof

n
1 Ai¥rj = Trjo + S/
]:

This can be multiplied by (—1) on the left and right sides and then the inequation is subject to normal
distribution, which is converted to the following:

n
- Z/\jgrj < (_Sj—) _grjo
j=1
Let

Xij ~ Normal (€;;,73;), §yj ~ Normal (e,j, 07f)

Then
gr]. — 7%. ~ Normal [—yr]'u, *yer]

So the Constraint (16-1) can be converted as follows:
n
M{)Y Az < (=8F) + 2} > 1 —a,
j=1

Through Definition 9, we could get the following normal conversion:
n
Y Ajles,; — (VBoz,) /in((ay) /(1= ) < (=SF) + (es,, — (VBoz, ) /7in((wy) /(1 - a))

j=1

s We subsequently substitute and reorganize Constraint (16-1).
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