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1. Crisp integer programming
2. Symmetric
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Maximize a

Subject to:
J T

[hr OHR (L) + hy(DHM (L)) + hs(DHs(E ) + he(DHc(t,))
=1 t=1
] + he(DHe(t )] +

j=1t

CC(])CP(th) + CP(])C(th) + Cavg.R(j)R(tx ]) + Cavg.M(j)M(t' ])

+ Cavg.F(j)F(t' ])] +

M—]

1l
oy

T

Z fe(MAct)) + (DA () + fRARE D + fm(DAME ) + Fr()AR(E )]

t=1

M-

1l
[y

j
+

CL(])(E(t!]) + (1 - a)(DU(t!j) - B(t, ])) - S(t!])) +

_EM_
M- 1M

CG(]) [B_G(t!]) + (1 - (X) (BGU(t' ]) - B_G(t' ]))]

Il
[y
-+

1l
[y

< fmin + (1 - 0()(fmax - fmin)

HR(t'j) - HR(t - 11]) + R(t,]) < &(t' ]) + (1 - O‘)(BRL(t' ]) - &(t' ]))
+(1 — pr(); 1<j<], 1<t<T

— (1 = ap'r0); 1<j<], 1<t<T

HF(t'j) - HF(t - 1!]) + F(t,]) < &(t' ]) + (1 - a)(BFL(t!j) - &(t' ]))
+ (1 — pe(); 1<j<], 1<t<T

= (1 =ao)p':(); 1<j<], 1<t<T

1. Mixed integer linear programming (MILP)
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+ (1 — )pm(); 1<j<]J, 1<t<T

HM(t'j) - HM(t - 1:]) + M(t,]) = E(t; ]) + (1 - a)(BMU(tI ]) - E(t']))
-(1-0p',@(); 1<j<), 1<t<T

He(tj) = He(t—1,j) + CP(t — LTc(j),j) + M(t— LTw(),)) — C(t));
1<j<J 1<t<T

Hg(t,j) = Hg(t— 1,j) + C(t — LTp(j),j) + R(t — LTr(),))
+F(t — LT:(), §) — St §); 1<j<J, 1<t<T

S(t) < D) + (1 - ) (DLt ) — D)) + (1 - a)pp(;
1<j<], 1<t<T

YAt =Ctj); 1<j<J, 1<t<T
YAc(t,)) =CP(tj); 1<j<], 1<t<T
YAR(EL) =R()); 1<j<J 1<t<T
YAr(tj) =2 F(tj); 1<j<], 1<t<T
Yau(t) =M@j); 1<j<], 1<t<T
A (6, Ac(t)), AR (6 1), Ap(t ), AM (L)) € (0,1); 1<j<] 1<t<T

R(t' ])v F(t' ]): M(t, ])1 CP(t, ])1 C(t, ])1 HR(t! ]), HF(t! ]): HM (t' ])' HC(t! ])! HS(t' ])
>0; 1<j<], 1<t<T

C(tj)=0,CP(tj)=0,R(t)H)=0,Ft)H)=0MEj))=0,1<j<], t<0
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pr() = p'R() = 030(

(pefruz (Brce i))))
(Deffuz (Brct, D)))

pu(i) = Py () = 0.30 (% (peftuz (Erd(t,j))))

=l -

pr() =p'r(0) = 0-30<

PD(j) = 0.04(Deffuz D(t,j) )
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1. Local optima
2. Meta-heuristic
3. Genetic algorithm
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