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clear

clc

global
L=1900;
global
global
global
global
global
global
global
global
global

% Lenght of order

11=435;
16=340;

L ;

11;
12;
13;
14;
15;
16;
17;
18

19;

12=415;
17=320;

% Length of stock rod

items
13=385; 14=365; 15=335;
18=300; 19=260;
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% number of order items
nl=5; n2=11; n3=13; n4=8; nb=3;
n6=8; n7=7; n8=4; n9=6;

% The objective function at the first time => x1+x2+x3+..+x10

f=C 1 ;1 ;1 ;1 ;1 ;1 ;1 ;1 ;11;

% identity matrix is The first parent
A_TInitialize=eye(length(f))

A_Initialize=[

1 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0
0 0 0 1 0 0 0 0 0
0 0 0 0 1 0 0 0 0
0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 1
1

% B_Initialize = [ L/Li] is The second parent

B_Initialize=[
4 0 0 0 0 0 0 0 0
0 4 0 0 0 0 0 0 0
0 0 4 0 0 0 0 0 0
0 0 0 5 0 0 0 0 0
0 0 0 0 5 0 0 0 0
0 0 0 0 0 5 0 0 0
0 0 0 0 0 0 5 0 0
0 0 0 0 0 0 0 6 0
0 0 0 0 0 0 0 0 7
]

abi=1;

for tekrar=1:80
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% number of child

rept=100;

% minimum waste for starting algorithm
min_waste=10000;

% minimum number of ROD for starting algorithm
x_min=10000;

csp_s=10000000;

Jokkkkxkkkkkkx ( child generation function ) kxkskskskkkkkxsk

child= Child_Generation3(rept,A_Initialize,B_Initialize);

for e=1:rept
% The objective function at the first time => x1+x2+x3+...+X10
f=0 1 5 1 51 515 15 1; 15 15 1 15
c=[1;

Ykxkkkkkkkkkx ((( Column Generation ) ) ) kokskokkokok Kok Kok K
% use generated children for cutting Pattern
A Initialize=child{e};

[row,col]l=size(A_Initialize);

c(l:col)=1;

lb=zeros(1l,col);

b=[n1;n2;n3;n4;n5;n6;n7;n8;n9];

Result_D=-1;

Db=c';

% termination condition of c_g

while Result_D<O

%x*k*kxkx%x ( Colum Generation >>> duallity ) x*kkxx
Df=b"';
Da=A_Initialize';
p=linprog(-Df,Da,Db,[],[],zeros[length(Da)]);
if isempty(p)==
p=0;
end
weights =[11,12,13,14,15,16,17,18,19];
values = p'; % Values of items

capacity = L;
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Y%xxxxkxkkx*xxxx (Column Generation >>>

A solve knapsack problem which new Column find

% ) kK %k ok %k k ok % ok K

[best amount] = knapsack(weights, values, capacity);
items = find(amount) ;

max_subproblem=amount; % amount is ai

Y%xxxkxkkxkxxxx ( Column Generation >>> insert Column
% if termination condition of the algorithm is
false

% ) 5k %k %k 5k % >k K ok * kK

% 1-sum(ai*p) <==> subproblem

Result_D=round (1-(max_subproblem*p) ,2) ;

if Result_D<O
A_incr_col=horzcat (A_Initialize,max_subproblem') ;
A_Initialize=A_incr_col;
Db= vertcat (Db, [1]);

else
% The termination condition of Column Generation

algorithm is true

1b(1:1length(A_Initialize))=0;
x=round (linprog(Db,-A_Initialize,-b,[],[],1b),2);

x=ceil(x) ; % number used of patterns generated

num_rods_used = sum(x) ; % number used of rods
reference

A _final = A_Initialize ; % Patterns of cutting rods

ok Kk ok ok ok ok ok ok k (( calculation Cutting_waste ) xkkkkkkxkxk

Sum_Cut=0;

for CW=1:length(x)

% cutted amount
Sum_Cut=Sum_Cut+(x(CW)*(sum([11,12,13,14,15,16,17,
18,19] * A_Initialize(:,CW))));

end
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AR

%cutting waste amount Yo
Cutting_waste(e) = (sum(x)*L)-Sum_Cut; 1Y)
if ( Cutting_waste(e)/10) + (num_rods_used /17)+( \YY

length (find(x))/10) <= csp_s

Y
% mimimum function for find best parents Y'Y
min_waste=Cutting_waste (e) ; Yo
x_min=x; g

csp_s = (Cutting_waste(e)/10) +(num_rods_used /17) |[\YV
+(length(find(x))/10);

A_init_min=A_Initialize; YA
result_csp_s{abi}=csp_s; VY4
Cutting_waste_comp{abi}=min_waste; \¥o

AB_init{abi}=A_final(:,find(x,length(find(x)))); % |'¥)

child{e}%A_init_min;

abi=abi+1; \FY
num_rods_used_min=num_rods_used; \FY

end \YY

end V¥O

end VY&

end VFv
if length(AB_init) >1 Jtwo matrices should be same size VYA
V¥4

A_Initialize=AB_init{end}; %A_init_min; V0o
B_Initialize=AB_init{end-1}; %B_init _min; VO
diff_size=abs(length(A_Initialize) - length(B_Initialize)); \OY
[sr,sc]l=size(A_Initialize); \OY
temp_matrix=zeros(sr,diff_size); \OF

if length(A_Initialize) < length(B_Initialize) V00
A_Initialize= horzcat(A_Initialize,temp_matrix); \OF

else VOV
B_Initialize= horzcat(B_Initialize,temp_matrix); \OA

end V04

Vo

else V2
A _Initialize=AB_init{end}; %A_init_min; V&Y
B_Initialize=AB_init{end}; %B_init_min; \FY

AN



end
end
min_was
x_min'
A_init_

sum(x_m

te % minimum genereted waste

% minimum number of used stock rod

min % the best cutting pattern

in) % minimum number of cutting pattern

Comazr A g5 aoli

hdAJTJ%Bg;T&ufJép‘ubﬁ:Y—T4»Qﬁ

function A_child = Child_Generation(cnt, A_Fisrtly,A_Secondly )

global
global
global
global
global
global
global
global
global
global
li=[11
A_child

num=0;

L; % Length of stock rod

11;
12;
13;
14;
15;
16;
17;
18
19;
12 13 14 15 16 17 18 19 1;
={3};

% *x*xx*xx*xx ( make same size tow input matrices *k¥kkkx*x )

[AFR,AFC] = size(A_Fisrtly);
[ASR,ASC] = size (A_Secondly);
sub_col = AFC-ASC;

if sub_col~= 0

resizable=zeros (AFR,abs(sub_col));

for

end

if

end

g=1:abs(sub_col)

rand_resize = randi (AFR);

resizable(rand_resize,g) = floor(L/li(rand_resize));

sub_col >0

A_Secondly= horzcat (A_Secondly,resizable);
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if sub_col < O
A_Fisrtly= horzcat(A_Fisrtly,resizable);
end
end
Yo kkokkokkokokkokkkokkokkkokkkkkok ok ( CroSSOVer #okkskkskokkkkkokkkokkkkkokkkkx )
%this section describes used Crossover method in this study
[row_cnt,col_cnt]=size(A_Fisrtly);
while num < cnt
A=A_Fisrtly
B=A_Secondly
[row_cntA,col_cntAl=size(A);
[row_cntB,col_cntBl=size(B);
break_point_cnt=randi(col_cntA-1);
temp_A=A;
for ki=1:(break_point_cnt)
break_point=randi(col_cntA);
mat_temp=A(:,break_point);
A(:,break_point)=B(:,break_point);
B(:,break_point)=mat_temp;
end
Y okok Kok ok okok ok ok kokkokok ok kokok ok ok (MU At I OM ) %ok ok sk okok ook ok ok ok ook ok okok ok ok Kok Kk
r3=randi (numel (A));
fcol=ceil(r3/col_cnt);

frow= r3-((fcol-1)*col_cnt);

A(C:,fcol)=0;
for u=1:row_cntA+5
uu=randi (row_cntA) ;
my_mod=L-1i*A(:,fcol);
max_rand=floor (my_mod/1li(uu));
max_rand=A(uu,fcol)+max_rand
A(uu,fcol)=randi(max_rand+1)-1;

end
r3=randi (numel (B));

fcolB=ceil (r3/col_cnt);

frowB= r3-((fcolB-1)*col_cnt);
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B(:,fcolB)=0; 12
for u=l:row_cntB+5 4%
uu=randi(row_cntB); ZA
my_mod=L-1i*B(:,fcolB); £
max_rand=floor (my_mod/1i (uu)) Vo
max_rand=B(uu,fcolB)+max_rand; Al
B(uu,fcolB)=randi (max_rand+1) -1; VY

end VY
% kxkkkkkkkkkkkkkkkkkkk*kkx ( There shouldn't be zero row or column v¥
% If there is to be replaced with valid values) #kkkkkskkskkkkkkkkkkkkkkx |VQ
[siA,sjAl=size(A); \%24
[siB,sjB]l=size(B); \'A%
nz=0; YA
for repB=1:siB va
if B(repB,:)==0 Ao
rand_resize = zeros(AFR,1); AN
rand_resize (repB) =floor( L/1i(repB)); AY

B= horzcat(B,rand_resize); AY

end AY

end AO
for repA=1:siA AF
if A(repA,:)==0 AV
rand_resize = zeros(AFR,1); AA
rand_resize(repA) = floor( L/li(repd)); A4

A= horzcat(A,rand_resize); Q0

end Q)

end qay
[siA,sjAl=size(A); qy
[siB,sjBl=size(B); Q¥
for repB=1:sjB 40
if B(:,repB)== 4f
rand_zero_row=randi (AFR) ; qv
B(rand_zero_row,repB)= floor( L/li(rand_zero_row)); qA

end 44

end Voo
for repA=1:sjA Ve
if A(:,repA)== Yo ¥
rand_zero_row=randi (AFR) ; YoV

AY



A(rand_zero_row,repA)= floor( L/li(rand_zero_row)); Vo f
end

end Vol

% if nz== Vo?

[A, ia, ic] = unique(A','rows') VoV

[B, ia, ic] = unique(B','rows') VoA
A_child{1,num+1}=B"'; Vo4

A _child{1,num+2}=A"; Yo
num=num+2; "W

% end WY

end WYy
num WY
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