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HYBRID ALGORITHM/GENETIC ALGORITHM/VEHICLE ROUTING/
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The thesis objective was to solve vehicle routing problem (VRP) and two-
dimensional bin packing problem (2DBPP) on delivery trucks. The methodology
was starting by using the Nearest meighbor algorithm and Sweep approach for
the vehicle routing management. The hybrid algorithm, integrating between the
‘Genetic algorithm and Local search algorithm, was developed for two-dimensional
bin packing problem on delivery trucks. Genetic algorithm will provide primary
solution and the local search method will improve primary solutions from genetic
algorithm. MATLAB was used to develop the algorithm. In this research, the
heterogeneous fleet vehicle routing problem was considered with 2 types of
delivery trucks, leaving a warehouse with the same period. There were 20 customers
and a single depot. Besides, there were 2 types of boxes, square and rectangular
boxes which can be rotated 90 degrees. The results indicated that efficient vehicle
routings including 5 trucks with the total distance of 235 kilometers. For 85 boxes
bin - packing, the results showed that there were 6.20 % or 1,980,000 square millimeters
of available areas left. The results indicated that the algorithm for vehicle routing

and bin-packing problems showed high efficiency to find solutions. This algorithm



would be entrepreneurs’ benefits for further implementation as a business planning

guideline.
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9 0 0 2 1 3 1,920,000
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v a a Y Yo 9 <3| o av a
m=20 500 asnesu1e 1in1e1dwade 2.4 Tandlunisnannananitevedssiay (2546)
@ { I 1 v o Il 1 o 1 1 o ]
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AT 4.13 HAAIMIAUH IR NUVUGUASD 3 §Amiavesaun 2 souh 1

Local Search 59U 1

ﬁ Vh!s?i‘liﬂ 1 2 3 4 5 6 7 8 9 |10 | 11 )12 | 13 | 14 [ 15[ 16 [ 17 [ 18 [ 19 [ 20 Fitness
au 61C | 62C | 63C | 64C | 65C [192C[193C|194C[191B[195D|196D|181A|182A|184A[183A[185A] 32D | 31B | 33D | 34D 1,770,000

1| (24),7,10),(12,15) [ 61C| 64C | 63C | 62C | 65C |192C|195D|194C[191B|193C|196D|183A[182A|184A[181A[185A] 32D | 31B | 33D [ 34D 1,260,000

2 | (59),(7,10),(12,15) [ 61C| 62C| 63C | 64C [191B[192C|195D|194C| 65C |[193C[196D|183A[182A]|184A|181A[185A[ 32D | 31B | 33D | 34D No

3 | (3,14),(7,10),(12,15) [ 61C| 62C |184A| 64C | 65C [192C|195D|194C|191B|193C[196D[183A[182A] 63C |181A[185A[ 32D | 31B | 33D | 34D No

4 | (48),7,10),(12,15) | 61C | 62C | 63C [194C| 65C [192C|195D| 64C [191B[193C|196D|183A[182A|184A[181A[185A] 32D | 31B | 33D [ 34D No

5 1(6,11),(7,10),(12,15) | 61C | 62C | 63C | 64C | 65C |196D[195D[194C|191B|193C|192C|183A[182A[184A|181A|185A] 32D | 31B [ 33D | 34D 1,080,000

6 (1,6),3,5),(11,14) [192C| 62C | 65C | 64C | 63C | 61C [193C[194C|191B|195D|184A[181A[182A[196D|183A[185A( 32D | 31B | 33D [ 34D No

7 | (2,10),(3,5),(11,14) | 61C [195D[ 65C | 64C | 63C |192C[193C[194C[191B] 62C |184A[181A[182A[196D|183A|185A] 32D | 31B [ 33D | 34D No

8 (14),3,5),(11,14) | 64C | 62C | 65C [ 61C | 63C [192C|193C[194C|191B[195D|184A[181A[182A[196D|183A[185A( 32D | 31B | 33D [ 34D No

9 |(10,12),(3,5),(11,14) [ 61C| 62C | 65C | 64C | 63C [192C|193C|194C|191B|181A[184A[195D|182A]|196D|183A[185A[ 32D | 31B | 33D | 34D No

10 | (8,15),(3,5),(11,14) | 61C | 62C [ 65C | 64C | 63C |192C|193C[183A[191B|195D|184A|181A[182A[196D|194C|185A] 32D | 31B [ 33D | 34D No

11 | (34),(12,14),(18,19) | 61C [ 62C | 64C | 63C | 65C [192C|193C[194C|191B[195D|196D|184A|182A[181A|183A[185A) 32D [ 33D | 31B | 34D 1,770,000
12 |(15,16),(12,14),(18,19) 61C | 62C [ 63C | 64C | 65C |192C|193C[194C[191B|195D|196D|184A[182A[181A|185A]|183A] 32D | 33D [ 31B | 34D 1,770,000

13 | (2,3),(12,14),(18,19) | 61C [ 63C | 62C | 64C | 65C [192C|193C|194C|191B[195D|196D|184A|182A[181A|183A[185A] 32D [ 33D | 31B | 34D 1,770,000
14 | (5,6),(12,14)(18,19) | 61C | 62C [ 63C | 64C |192C| 65C [193C[194C[191B|195D|196D|184A[182A[181A|183A|185A] 32D | 33D [ 31B | 34D NO
15 | (8,9),(12,14),(18,19) | 61C [ 62C | 63C | 64C | 65C [192C|193C[191B|194C[195D|196D|184A|182A[181A|183A[185A] 32D [ 33D | 31B | 34D 1,530,000

16 | (3.4).89),(14,16) | 61C|62C [ 64C | 63C| 65C |192C|193C[191B[194C|195D|196D|181A[182A[185A|183A|184A] 32D | 31B [ 33D | 34D 1,530,000
17 | (12,13),(8,9),(14,16) | 61C [ 62C | 63C | 64C | 65C [192C|193C|191B|194C[195D|196D[182A|181A[185A|183A[184A] 32D [ 31B | 33D | 34D 1,530,000
18 | (18,19),(8,9),(14,16) | 61C | 62C [ 63C | 64C | 65C |192C|193C[191B[194C|195D|196D|181A[182A[185A|183A|184A] 32D | 33D [ 31B | 34D 1,530,000
19 | (2,3),(89),(14,16) 1C | 63C| 62C | 64C | 65C [192C[193C[191B|194C|195D|196D|181A|182A|185A[183A[184A[ 32D [ 31B [ 33D [ 34D 1,530,000
20 | (5,6).(89).,(14,16) 1C| 62C | 63C | 64C [192C| 65C [193C[191B|194C|195D|196D]181A|182A|185A|183A[184A[ 32D [ 31B (33D | 34D No
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s H H
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Hmeldiade 2.3.3 TasiiunnlFanile (c,) veegn 2 (undm) uaasdsgin 4.17
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11 (3,5),4,6),9,10) | 1210D| 121A | 124A | 125A| 122A| 123A | 129C | 126A | 128A | 127A| 25C | 24A [21A| 22A [23A| 0
12 | (14,15),4,6),9,10)0 |1210D | 121A | 122A | 125A | 124A | 123A | 129C | 126A | 128A | 127A| 25C | 24A [21A| 23A [22A| 0
13| (12,13),4,6),9,10) |1210D | 121A | 122A | 125A | 124A | 123A | 129C | 126A | 128A | 127A| 25C | 21A [24A| 22A [23A| 0
14 | (13,15),4,6),9,10) |1210D | 121A | 122A | 125A | 124A | 123A | 129C | 126A | 128A | 127A| 25C | 24A |23A| 22A |21A] 0
15 | (8,11),4,6),09,10) |1210D| 121A | 122A | 125A | 124A| 123A [ 129C | 25C | 128A| 127A | 126A | 24A |21A| 22A |23A| No
16 | (1,3),9,100(12,14) | 122A | 121A | 1210D | 123A| 124A | 125A | 129C | 126A | 128A | 127A| 25C | 22A |21A| 24A [23A| No
17 | (5,6),9,10)(12,14) | 1210D | 121A | 122A | 123A | 125A | 124A | 129C | 126A | 128A | 127A| 25C | 22A |21A| 24A |23A] 0
18 | (13,15),9,10),(12,14) | 1210D | 121A | 122A | 123A | 124A | 125A | 129C | 126A | 128A [ 127A| 25C | 22A [23A| 24A [21A| 0
19 | (2,4),9,100,(12,14) |1210D | 123A | 122A | 121A | 124A | 125A | 129C | 126A | 128A [ 127A| 25C | 22A [21A| 24A [23A| 0
20 | (12),9,100,(12,14) | 121A | 1210D | 122A | 123A[ 124A | 125A | 129C | 126A | 128A | 127A| 25C | 22A |21A]| 24A |23A| No

901



A 9 v A 1 a Y 19 ax a o A A
137190 N.2 Gll’éliJ“aﬂTﬁ‘ﬂﬂLﬁt’J\‘lﬂaf)QﬁuﬂWUuﬁﬂﬂluﬁﬂﬂ’w’J‘ﬁﬂﬁLquEl‘UﬁWll’éNiﬂﬂu‘ﬂ 239Un 1

dumd 1l 2]3[als]el7s]ofw|nlu[nlulis[w|r[18] 19 [20] yax
/Tﬂ/ﬂaﬂmu Loop 1
aulas Iulsuuay msthsia FITNESS
123 lals]lel 7 sl ool lulis|weliz]is] 19 [20
weo  |193¢|194c| 318 | 33D |191B]195D|196D|181A1824[1834]184A]185A] 61C | 62C | 63C 34D | 64C 32D 65C [192C
wd [196D]1814] 34D [1824] 61C | 62C | 63C | 64C | 65C [192¢]193C|194¢|184A] 32D |191B[195D| 31B |183A] 33D [185A
M3 Jaeunu Order Crossover (0X)
o H | H |31B]33D[191B]195D[196D|181A|182A]183A[184A]185A| © | 0 | H [34D| H [32D| H | H
wj H | H [34Dp] 1 [61c|62c|63C]|64C | 65C [192¢]193¢|194c| ® [32D| H | H [31B| H | 33D | H
weo  [191B]195D[196D|181A]182A[183A]184A185A] B | H | ® | v | H | # | v | H [31B]33D]| 34D |32D
wi |eic|e2c|63c|64c|6sc|1o2ciozclioac] m | v | H | ® | v | H | H | H [320]31B] 33D [34D
weo  |191B]195D[196D|181A]182A[183A]184A]185A] 61C | 62C | 63C | 64C | 65C [192¢[193C|194C| 31B[33D| 34D |32D
ud | e1c|62c| 63| 64C | 65C [192¢[193C|194¢|191B(195D|196D|181A]182A[183A]184A]185A 32D | 31B| 33D [34D
NANBWUT (Mutation)
gnl  [191B[195D]196D|181A[182A]183A]184A[185A] 61C | 62C | 63C | 64C | 65C [193C|192C]194C| 31B[33D| 34D [32D] NO
gm2 | e1c|62c| 63¢ | 64C ]| 65C [192¢]193¢|194C[191B[195D[196D]181A]182A(184A|183A]1854] 32D | 31B| 33D [34D| 1,770,000

LO1



A 9 v A 1 a Y 19 ax a o A A 1
137190 N.2 Gll’éliJ“aﬂTﬁ‘ﬂﬂLﬁt’J\‘lﬂaf)QﬁuﬂWUuﬁﬂﬂluﬁﬂﬂ’w’J‘ﬁﬂﬁLquEl‘UﬁWll’é]\iiﬂﬂu‘ﬂ 239UN 1 (919)

Local Search 59U 1

ﬁ G‘im'mia 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19| 20 Fitness
qy 61C | 62C | 63C | 64C | 65C | 192C|193C|194C|191B|195D[196D| 181A | 182A[184A|183A|185A| 32D | 31B (33D|34D 1,770,000

1| (24),7,10),(12,15) | 61C | 64C | 63C | 62C [ 65C | 192C|195D|194C|191B[193C| 196D | 183A|182A| 184A|181A|185A| 32D | 31B |33D|34D 1,260,000

2| (59),7,10),(12,15) | 61C | 62C | 63C | 64C | 191B| 192C|195D|194C| 65C [193C|196D|183A|182A|184A[181A|185A| 32D | 31B |33D|34D No

3| (3,14),(7,10),(12,15) | 61C | 62C |184A| 64C | 65C | 192C|195D|194C|191B|193C|196D|183A|182A| 63C [181A|185A| 32D | 31B |33D|34D No

41 (4,8),(7,10),(12,15) | 61C | 62C | 63C | 194C| 65C | 192C| 195D | 64C | 191B|193C| 196D | 183A | 182A| 184A|181A|185A| 32D | 31B |33D|34D No

51 (6,11),(7,10),(12,15) | 61C | 62C | 63C | 64C | 65C | 196D |195D| 194C|191B|193C|192C | 183A| 182A|184A| 181A|185A| 32D | 31B [33D|34D 1,080,000

6| (1,6),3,5).,11,14) [192C| 62C | 65C [ 64C | 63C | 61C |193C|194C|191B|195D| 184A|181A|182A|196D|183A|185A| 32D | 31B |33D|34D No

71 (2,10),3,5),(11,14) | 61C |195D| 65C | 64C | 63C | 192C[193C|194C|191B| 62C | 184A|181A|182A[196D| 183A|185A| 32D | 31B [33D|34D No

8| (14),3,5),11,14) 64C | 62C | 65C | 61C | 63C | 192C[193C|[194C|191B|195D|184A|181A|182A|196D|183A|185A| 32D | 31B |33D| 34D No

9| (10,12),3,5),(11,14) | 61C | 62C | 65C | 64C | 63C | 192C|193C|194C|191B|181A| 184A|195D|182A|196D|183A|185A| 32D | 31B |33D|34D No

10| (8,15),(3,5),(11,14) | 61C | 62C | 65C | 64C | 63C | 192C|193C|183A|191B|195D| 184A | 181A|182A|196D|194C| 185A| 32D | 31B |33D|34D No

11| (3,4),(12,14),(18,19) | 61C | 62C | 64C | 63C | 65C | 192C|193C|194C|191B[195D| 196D | 184A | 182A|181A|183A|185A| 32D | 33D |31B|34D 1,770,000

12|(15,16),(12,14),(18,19) | 61C | 62C | 63C | 64C | 65C | 192C|193C|194C|191B[195D| 196D | 184A | 182A| 181A|185A| 183A| 32D | 33D |31B|34D 1,770,000

13| (2,3),(12,14),(18,19) | 61C | 63C | 62C | 64C | 65C | 192C|193C|194C|191B[195D| 196D | 184A | 182A| 181A|183A|185A| 32D | 33D |31B|34D 1,770,000

14| (5,6),(12,14),(18,19) | 61C | 62C | 63C | 64C [192C| 65C [193C[194C|[191B|195D|196D| 184A|182A|181A|183A|185A| 32D | 33D |31B|34D NO

15] (8,9),(12,14),(18,19) | 61C | 62C | 63C | 64C | 65C | 192C|193C|191B|194C|195D| 196D | 184A|182A| 181A|183A|185A| 32D | 33D |31B|34D 1,530,000

16| (3,4),89),(14,16) 61C | 62C | 64C | 63C | 65C | 192C|193C|191B|194C|195D[ 196D | 181A | 182A | 185A| 183A|184A| 32D | 31B (33D|34D 1,530,000

17| (12,13),(8,9),(14,16) | 61C | 62C | 63C | 64C | 65C | 192C|193C|191B|194C[195D| 196D | 182A | 181A|185A|183A|184A| 32D | 31B |33D|34D 1,530,000

18| (18,19),(8,9),(14,16) | 61C | 62C | 63C | 64C | 65C | 192C|193C|191B|194C|[195D| 196D | 181A|182A|185A|183A|184A| 32D | 33D |31B|34D 1,530,000

19| (2,3),8,9),(14,16) 61C | 63C | 62C | 64C | 65C | 192C[193C|191B|194C| 195D | 196D| 181A| 182A| 185A | 183A|184A| 32D | 31B |33D| 34D 1,530,000

20 (5,6),8,9),(14,16) 61C | 62C | 63C | 64C |192C| 65C [193C|[191B|194C|195D|196D| 181A| 182A| 185A | 183A|184A| 32D | 31B |33D| 34D No

801



A 9 v A 1 a Y 19 ax a o A A
A1319N N.3 Gll’éliJ“aﬂTﬁ‘ﬂﬂLﬁt’J\‘lﬂaf]QﬁuﬂWUuﬁﬂﬂluﬁﬂﬂ’w’J‘ﬁﬂﬁLquEl‘Uinl’éNiﬂﬂu‘ﬂ 239UN 2

fMumu 1|23 als|e|l7]s8s]ofw|un|lr|B|ialis|e]17]18] 19 [20 MAX
| aslalau Loop 2
qulas Tulsuaz maansa FITNESS
Wo 61¢ | 63¢ | 62¢ | 64| 65C|192¢]193C|194C]191B]195D]196D] 1844|1824 1814 183A[185A] 32D [ 33D| 31B [34D
ui  |195D|196D] 32D [ 33D | 61C|183A]185A] 63 | 62| 31B | 34D | 64C | 65C [192¢]193C|194C]184A]182A] 181A [191B
3 lUAsuUY Order Crossover (0X)
o oic| 1 | 1 |e4c]|esc|192¢c]193¢|194c]191B]195D]196D]184A]1824181a] B | 1 [32D]33D] 31B [34D
ud |195D]196D] 32D [ 33D | 61C |183A]185A] 63C [ 62¢ | 31B | 34D | 64ac|6sc| 0 | 1 | 1 |is4a[1824] 181A | H

"o 192C[193C|[194C|191B| H H H H ([195D[196D|184A[182A|181A| 32D |33D | 31B|34D | 61C| 64C | 65C

Ly 183A[185A[ 63C | 62C| H H H H |[31B|34D | 64C | 65C |184A|182A|181A|195D|196D| 32D | 33D | 61C

"o 192C[193C|[194C|191B|183A|185A| 63C | 62C |195D|196D|184A|182A|181A| 32D | 33D | 31B | 34D | 61C| 64C | 65C

1y 183A]185A( 63C | 62C |192C|[193C|194C|191B| 31B | 34D | 64C | 65C |184A]|182A[181A[195D|196D| 32D 33D 61C
AABWUT (Mutation)
Qﬂl 192C|193C|[194C|191B|185A[183A| 63C | 62C [195D|196D|184A[182A|181A| 32D [ 33D | 31B | 34D | 61C 64C 65C No
an2 183A[185A] 63C | 62C [193C|192C|194C|191B| 31B | 34D | 64C | 65C [184A|182A|181A]|195D|196D| 32D 33D 61C No
Local Search 59UN 2
ﬁ“!‘ﬁ‘i—iﬂ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Max Fitness
‘W'E’J 192C|[193C|[194C|191B|185A|183A| 63C | 62C [195D|196D|184A|182A|181A| 32D | 33D | 31B | 34D | 61C | 64C | 65C
N3LYNADY
AuMmeanudiau

MIVUTAI LA 63C | 62C [ 61C | 64C | 65C |192C|[193C|[194C|191B|195D|196D|185A|183A|184A[182A|181A| 32D | 33D | 31B | 34D 1,770,000
Wanasdeae

YoIgnAaag 519

601




A 9 v A 1 a Y 19 ax a o A A
f13°19N N.4 Gll’éliJ“aﬂTﬁ‘ﬂﬂLﬁt’J\‘lﬂaf]QﬁuﬂWUuﬁﬂﬂluﬁﬂﬂ’w’J‘ﬁﬂﬁLquEl‘Uinl’éNiﬂﬂu‘ﬂ 239UN 3

My 1 |2 3]als|e|7][s]olw|[n|n|{Bluafis|ie|17]18] 19 |20 MAX
/Tfﬂaﬂmu Loop 3
aulnas lulsuarmatnsva FITNESS
no 63C | 62C | 61C | 64C | 65C [192C[193C[194C|191B|195D|196D|185A|183A[184A[182A]181A] 32D | 33D 31B 34D
1l 31B | 34D | 63C |181A[193¢|194C|191B[195D| 32D | 33D |185A|184A[182A] 61C | 64C|196D| 62C [183A] 65C |192C
m3 lt1/@sutuy Order Crossover (OX)
WO 63C| H |61C|64c]| 65C [192¢]|193C|194C|191B[195D| H |185A] H |184A[182A]181A]32D [33D| 31B | 34D
ey 31B| 34D | 63C| H [193C|194C|191B|195D| H H |185A]184A|182A] 61C | 64C (196D 62C [183A| 65C [192C
Wo 181A( 32D (33D | H H H | 31B|34D | 63C | 61C | 64C | 65C |192C|193C|194C|191B|195D|185A( 184A [182A
1) 196D| 62C |183A] H | H | H [65C|[192¢| 31B| 34D | 63C [193C[194C|191B[195D[185A184A[182A] 61C | 64C
WO 181A[ 32D [ 33D |196D| 62C |183A]| 31B | 34D | 63C | 61C | 64C | 65C |192C|193C|194C|191B[195D|185A[ 184A [182A
13 196D| 62C |183A|181A] 32D | 33D | 65C [192C| 31B | 34D | 63C |193C|194C|191B[195D|185A[184A|182A]| 61C 64C
AW UT (Mutation)
anl 181A| 32D | 33D | 62C |196D|183A[ 31B (34D | 63C | 61C | 64C | 65C |192C|193C|194C|[191B[195D|185A| 184A [182A No
an2 196D 62C [183A] 32D |181A]| 33D | 65C |192C| 31B [ 34D | 63C |193C|194C|191B|195D|185A|184A[182A[ 61C 64C No
Local Search 50U 3
fMuma 1 | 23] a|s]e6e| 7] 8]| 9|10 |2]13]14]15]16]17] 18] 19| 20 | MaxFitness
Yo 196D| 62C [183A] 32D [181A[ 33D | 65C [192¢| 31B | 34D | 63C [193¢|194C|191B]195D[185A [ 184A[1824] 61C | 64C
N32919NAD
Fuaudiny
MIVUTS 1Az | 62C | 65C | 63C | 61C | 64C [196D|192C|193C|194C| 191B|195D|185A(184A[182A[183A[181A[ 32D | 33D | 31B | 34D | 1,530,000
Pinafmdase
YoIgNA AR 518

011



A 9 v A 1 a Y 19 ax a o A A
AN N.5 Gll’éliJ“aﬂTﬁ‘ﬂﬂLﬁt’J\‘lﬂaf)QﬁuﬂWUuﬁﬂﬂluﬁﬂﬂ’w’J‘ﬁﬂﬁLquEl‘UﬁWll’é]\iiﬂﬂu‘ﬂ 239N 100

Local Search soUN 100

ﬁ ﬁ]!%‘ri‘liﬁ 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 [ 17 [ 18 | 19 | 20 Fitness
qu 61C | 64C | 65C | 63C | 62C [192C[193C|194C|191B|195D|196D|181A[185A[183A|181A|182A| 31B | 32D | 33D | 34D 1,770,000

1 [24),(11,16),(17,20] 61C | 63C | 65C | 64C | 62C |192C|193C[194C|191B|195D[182A|181A|185A|183A|181A[196D| 34D | 32D | 33D | 31B No

2 [5,9),(11,16),(17,20] 61C | 64C | 65C | 63C [191B]|192C|193C|194C| 62C [195D|182A|181A[185A|183A[181A|196D| 34D | 32D | 33D | 31B No

3 B,14),(11,16),(17,20 61C | 64C [183A] 63C | 62C |192C|193C[194C|191B|195D|182A|181A|185A| 65C |181A[196D]| 34D | 32D | 33D | 31B No

4 [4,8),(11,16),(17,20] 61C | 64C | 65C | 194C| 62C |192C|193C| 63C |191B[195D|182A|181A[185A|183A[181A|196D| 34D | 32D | 33D | 31B No

5 B,10),(11,16),(17,20 61C | 64C | 65C | 63C | 62C |192C|193C[195D|191B|194C[182A|181A|185A|183A|181A[196D]| 34D | 32D | 33D | 31B No

6 | (1,6),(2,4),(8,12) [192C| 63C | 65C | 64C | 62C | 61C |193C[181A|191B|195D[196D|194C|185A|183A|181A[182A| 31B | 32D | 33D | 34D No

7 1(3,10),(2,4),(8,12) | 61C | 63C [195D]| 64C | 62C [192C|193C|[181A|191B| 64C [196D|194C|185A|183A|181A[182A| 31B | 32D | 33D | 34D No

8 1(1,18),(2,4),(8,12) [ 32D | 63C | 65C | 64C | 62C [192C|193C|181A[191B|195D|196D|194C|185A|183A|181A|182A[ 31B | 61C | 33D | 34D No

9 [(10,14),(2,4),(8,12)| 61C | 63C | 65C | 64C | 62C [192C|193C|[181A|191B|183A[196D|194C|185A|195D|181A[182A| 31B | 32D | 33D | 34D No

10 (9,15),(2,4),(8,12) | 61C | 63C | 65C | 64C | 62C |192C|193C|181A|181A[195D|196D|194C[185A|183A[194C|182A| 31B | 32D | 33D | 34D No

11{(1,4),(3,9),(18,19) | 63C | 64C |191B| 61C [ 62C |192C|193C|194C| 65C [195D|196D|181A[185A|183A[181A|182A| 31B | 33D | 32D | 34D No

12[15,16),(3,9),(18,19] 61C | 64C |191B| 63C [ 62C |192C|193C|194C]| 65C [195D|196D|181A[185A|183A[182A|181A| 31B | 33D | 32D | 34D No

13{(2,13),(3,9),(18,19)] 61C [185A|191B| 63C [ 62C |192C|193C|194C| 65C [195D|196D|181A| 64C |183A[181A|182A| 31B | 33D | 32D | 34D No

14 (5,6),(3,9),(18,19) | 61C | 64C |191B| 63C [192C]| 62C [ 193C|194C| 65C [195D|196D|181A[185A|183A[181A|182A| 31B | 33D | 32D | 34D No

15](8,11),(3,9),(18,19)] 61C | 64C |191B| 63C | 62C [192C|193C|196D| 65C |195D[196D|181A|185A|183A|181A|182A| 31B | 33D | 32D | 34D No

16((3,4),(6,10),(14,16)] 61C | 64C | 63C | 65C [ 62C |195D|193C|194C| 191B[192C|196D|181A[185A|182A[181A|183A| 31B | 32D | 33D | 34D 1,260,000

1712,13),(6,10),(14,16 61C | 64C | 65C | 63C [ 62C |195D|193C|194C|191B[192C|196D|185A[181A|182A[181A|183A| 31B | 32D | 33D | 34D 1,260,000

1818,19),(6,10),(14,16 61C | 64C | 65C | 63C [ 62C |195D|193C|194C|191B|192C|196D|181A[185A|182A[181A|183A| 31B | 33D | 32D | 34D 1,260,000

19((2,5),(6,10),(14,16)] 61C | 62C | 65C | 63C [ 64C |195D|193C|194C|191B[192C|196D|181A[185A|182A[181A|183A| 31B | 32D | 33D | 34D 1,260,000

20(7,11),(6,10),(14,16] 61C | 64C | 65C | 63C [ 62C |195D[196D|194C| 191B|192C|193C|181A[185A|182A[181A|183A| 31B | 32D | 33D | 34D 1,770,000

I11



A 9 v A 1 a Y 19 ax a o A A
#13719N N.6 Gll’éliJ“aﬂTﬁ%ﬂLﬁt’J\‘lﬂaf)QﬁuﬂWUuﬁﬂﬂluﬁﬂﬂ’w’J‘ﬁﬂﬁLquﬁ‘UﬁWIl’E]\?iﬂﬂu‘ﬂ 339UN 100

Muma 1 | 2 3[4 [s5] 6|7 89 ]mw]|u|12]13]14]15]| pmax
- aslulay Loop 100
qulas Iulyuar madhsia L e
Wo 76A | 41B | 77A | 43D | 44D | 45D | 79D |710D| 71A | 42B | 78D | 72A | 73A | 74A | 75A
11 75A | 76A | 77A | 41B | 42B | 78D | 79D | 710D | 71A | 72A | 73A | 74A | 43D | 44D | 45D
M3 19t1)asuuv Order Crossover (0X)
N T6A H T7A | 43D | 44D | 45D | 79D |710D| 71A H H T2A | 73A | 74A | 75A
13 75A | 76A | 77A | 41B | 42B | 78D | 79D |710D| 71A | 72A | 73A | 74A | H | H | H
N 43D | 44D | 45D H H H 79D | 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A
1 41B | 42B | 78D | H | H | H | 79D [710D| 71A | 72A | 73A | 74A | 75A | 76A | 77A
N 43D | 44D | 45D | 41B | 42B | 78D | 79D | 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A
13 41B | 42B | 78D | 43D | 44D | 45D | 79D 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A
AANEWUT (Mutation)
N 43D | 44D | 45D | 41B | 42B | 78D | 79D | 710D | 71A | 72A | 73A | 75A | 74A | 76A | 77A 0
13 41B | 42B | 78D | 43D | 44D | 45D | 79D [710D| 71A | 72A | 73A | 75A | 74A | 76A | 77A No

418!



A 9 v A 1 a Y 19 ax a o A A 1
#13719N N.6 Gll’éliJ“aﬂTﬁ%ﬂLﬁt’J\‘lﬂaf)QﬁuﬂWUuﬁﬂﬂluﬁﬂﬂ’w’J‘ﬁﬂﬁLquﬁ‘UﬁWIl’é]\iﬁﬂﬂu‘ﬂ 3 39UN 100 (91D)

Local Search ‘i@‘]Jﬁ 100

cﬁ ﬁ]!!'ﬁﬂd 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Fitness
au 43D | 44D | 45D | 41B | 42B | 78D | 79D (710D | 71A | 72A | 73A | 75A | 74A | 76A | 77A 0
1 (2,4),(7,10),(12,15) | 43D | 41B | 45D | 44D | 42B | 78D | 72A |710D| 71A | 79D | 73A | 77A | 74A | 76A | 75A No
2 (5,9),(7,10),(12,15) | 43D | 44D | 45D | 41B | 71A | 78D | 72A |710D | 42B | 79D | 73A | 77A | 74A | 76A | 75A No
3 (3,14),(7,10),(12,15) | 43D | 44D | 76A | 41B | 42B | 78D | 72A |710D| 71A | 79D | 73A | 77A | 74A | 45D | 75A No
4 (4,8),(7,10),(12,15) | 43D | 44D | 45D |710D | 42B | 78D | 72A | 41B | 71A | 79D | 73A | 77A | 74A | 76A | 75A No
5 (6,11),(7,10),(12,15) | 43D | 44D | 45D | 41B | 42B | 73A | 72A |710D| 71A | 79D | 78D | 77A | 74A | 76A | 75A No
6 (1,6),(3,5),(11,14) 78D | 44D | 42B | 41B | 45D | 43D | 79D | 710D | 71A | 72A | 76A | 75A | 74A | 73A | 77A No
7 (2,10),(3,5),(11,14) | 43D | 72A | 42B | 41B | 45D | 78D | 79D | 710D | 71A | 44D | 76A | 75A | 74A | 73A | 77A No
8 (1,4),(3,5),(11,14) 41B | 44D | 42B | 43D | 45D | 78D | 79D (710D | 71A | 72A | 76A | 75A | 74A | 7T3A | 77A 0
9 (10,12),(3,5),(11,14) | 43D | 44D | 42B | 41B | 45D | 78D | 79D [710D | 71A | 75A | 76A | 72A | 74A | 73A | 77A 0
10 (8,15),(3,5),(11,14) | 43D | 44D | 42B | 41B | 45D | 78D | 79D | 77A | 71A | 72A | 76A | 75A | 74A | 73A | 710D No
11 (1,5),(6,8),(13,15) 42B | 44D | 45D | 41B | 43D | 710D | 79D | 78D | 71A | 72A | 73A | 75A | 77A | 76A | 74A 0
12 (2,3),(6,8),(13,15) 43D | 45D | 44D | 41B | 42B (710D | 79D | 78D | 71A | 72A | 73A | 75A | T7A | 7T6A | 74A 0
13 (9,10),(6,8),(13,15) | 43D | 44D | 45D | 41B | 42B |710D| 79D | 78D | 72A | 71A | 73A | 75A | 77A | 76A | T4A 0
14 (12,14),(6,8),(13,15) | 43D | 44D | 45D | 41B | 42B |710D| 79D | 78D | 71A | 72A | 73A | 76A | 77A | 7T5A | 7T4A 0
15 (4,5),(6,8),(13,15) 43D | 44D | 45D | 42B | 41B (710D | 79D | 78D | 71A | 72A | 73A | 75A | 7T7A | 7T6A | 7T4A 0
16 (1,5),(7,8),(9,11) 42B | 44D | 45D | 41B | 43D [ 78D |710D| 79D | 73A | 72A | 71A | 75A | 7T4A | 7T6A | 7T7A 0
17 (2,3),(7,8),(9,11) 43D | 45D | 44D | 41B | 42B | 78D |710D| 79D | 73A | 72A | 71A | 75A | 7T4A | 7T6A | 77A 0
18 (10,12),(7,8),(9,11) | 43D | 44D | 45D | 41B | 42B | 78D [710D| 79D | 73A | 75A | 71A | 72A | 74A | 7T6A | 7T7A 0
19 (12,14),(7,8),(9,11) | 43D | 44D | 45D | 41B | 42B | 78D [710D| 79D | 73A | 72A | 71A | 76A | 74A | 75A | 77A 0
20 (4,5),(7,8),(9,11) 43D | 44D | 45D | 42B | 41B | 78D |710D| 79D | 73A | 72A | 71A | 75A | 7T4A | 7T6A | 77A 0
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A 9 v A 1 a Y 19 ax a o A A
137190 N.7 Gll’éliJ“aﬂTﬁ‘ﬂﬂLﬁt’J\‘lﬂaf)QﬁuﬂWUuﬁﬂﬂluﬁﬂﬂ’w’J‘ﬁﬂﬁLquEl‘UﬁWll’é]\iiﬂﬂu‘ﬂ 4 59UN 100

ATONE 1 | 2 3] a5 6] 7 [ s8] o lw|u]nz]13]14]15] vax
/Iﬁﬂaﬂmu Loop 100
qulas Tuleuaz maansa FITNESS
Wo 116C | 111A | 163A | 1614 ] 105D | 101A | 102A | 103B | 104B | 106D | 112A | 113A | 114A | 115A | 162A
1 161A | 162A | 104B | 106D | 116C | 111A | 112A | 113A | 114A | 115A | 163A | 105D | 101A | 102A | 103B
M3 19t1/@suiny Order Crossover (OX)
Wo H | 1 [163a]161a] 105D 1014 1024|1038 104B|106D| H | H | H | H |162A
1 161A [ 162a| ® | B [1iec|111A|112a|113A [ 114a {115 [163A] H | °H | °H | H
|
Wo 105D | 101A [ 1024 [ 103B | 104B | 106D| B | H | H | H | H | H [162A]163A [ 161A
1 | 116C [ 111A [ 1124 [ 113a | 114a|11sa| v | B | v | BH | H | H [163A]161A] 1624
Wo 105D | 101A | 1024 | 103B | 104B | 106D | 116C | 111A | 112A | 113A | 114A | 115A | 162A | 163A | 161A
1 116C | 111A | 1124 | 113A | 114A | 115A | 105D | 101A | 102A | 103B | 104B | 106D | 163A | 161A | 162A
ANNBWUT (Mutation)
Wo 105D | 101A | 1024 | 103B | 104B | 106D | 116C | 112A | 111A | 113A | 114A | 115A | 162A | 163A [ 161A |  No
1 116C | 111A | 1124 | 113A | 114A | 115A | 105D | 102A | 101A | 103B | 104B | 106D | 163A | 161A | 162A| 0

148!



A 9 v A 1 a Y 19 ax a o A A 1
137190 N.7 Gll’éliJ“aﬂTﬁ‘ﬂﬂLﬁt’J\‘lﬂaf)QﬁuﬂWUuﬁﬂﬂluﬁﬂﬂ’w’J‘ﬁﬂﬁLquEl‘UﬁWll’é]\iiﬂﬂu‘ﬂ 4 59UN 100 (919)

Local Search s0UM 100

ﬁ Vlhls"r’iﬁﬂ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Fitness
qy 116C | 111A | 112A | 113A | 114A | 115A | 105D | 102A | 101A | 103B | 104B | 106D | 163A | 161A | 162A 0
1 (2,4),(7,10),(12,15) 116C | 113A | 112A | 111A | 114A | 115A | 103B | 102A | 101A | 105D | 104B | 162A | 163A | 161A | 106D No
2 (5,9),(7,10),(12,15) 116C | 111A | 112A | 113A | 101A | 115A | 103B | 102A | 114A | 105D | 104B | 162A | 163A | 161A | 106D No
3 (3,14),(7,10),(12,15) | 116C | 111A | 161A | 113A | 114A | 115A | 103B | 102A | 101A | 105D | 104B | 162A | 163A | 112A | 106D No
4 (4,8),(7,10),(12,15) 116C | 111A | 112A | 102A | 114A | 115A | 103B | 113A | 101A | 105D | 104B | 162A | 163A | 161A | 106D No
5 (6,11),(7,10),(12,15) | 116C | 111A | 112A | 113A | 114A | 104B | 103B | 102A | 101A | 105D | 115A | 162A | 163A | 161A | 106D No
6 (14,15),(3,5),(10,11) | 116C | 111A | 114A | 113A | 112A | 115A | 105D | 102A | 101A | 104B | 103B | 106D | 163A | 162A | 161A 0
7 (2,4),(3,5),(10,11) 116C | 113A | 114A | 111A | 112A | 115A | 105D | 102A | 101A | 104B | 103B | 106D [ 163A | 161A | 162A 0
8 (8,9),(3,5),(10,11) 116C | 111A | 114A | 113A | 112A | 115A | 105D | 101A | 102A | 104B | 103B | 106D [ 163A | 161A | 162A 0
9 (13,14),(3,5),(10,11) | 116C | 111A | 114A | 113A | 112A | 115A | 105D | 102A | 101A | 104B | 103B | 106D | 161A | 163A | 162A 0
10 (7,12),(3,5),(10,11) 116C | 111A | 114A | 113A | 112A | 115A | 106D | 102A | 101A | 104B | 103B | 105D | 163A | 161A | 162A 0
11 (1,15),2,3),(7,12) 162A | 112A | 111A | 113A | 114A | 115A | 106D | 102A | 101A | 103B | 104B | 105D | 163A | 161A | 116C No
12 (10,15),(2,3),(7,12) 116C | 112A | 111A | 113A | 114A | 115A | 106D | 102A | 101A | 162A | 104B | 105D | 163A | 161A | 103B No
13 (8,13),(2,3),(7,12) 116C | 112A | 111A | 113A | 114A | 115A | 106D | 163A | 101A | 103B | 104B | 105D | 102A | 161A | 162A No
14 (9,10),(2,3),(7,12) 116C | 112A | 111A | 113A | 114A | 115A | 106D | 102A | 103B | 101A | 104B | 105D | 163A | 161A | 162A 0
15 (10,11),(2,3),(7,12) 116C | 112A | 111A | 113A | 114A | 115A | 106D | 102A | 101A | 104B | 103B | 105D | 163A | 161A | 162A 0
16 | (1,5),10,12),(13,14) | 114A | 111A | 112A | 113A | 116C | 115A | 104B | 102A | 101A | 106D | 105D | 103B | 161A | 163A | 162A No
17 | (7,11),(10,12),(13,14) | 116C | 111A | 112A | 113A | 114A | 115A | 104B | 102A | 101A | 106D | 105D | 103B | 161A | 163A | 162A 0
18 | (89),(10,12)(13,14) | 116C | 111A | 112A | 113A | 114A | 115A | 105D | 101A | 102A | 106D | 104B | 103B | 161A | 163A | 162A 0
19 | (56),10,12)(13,14) | 116C | 111A | 112A | 113A | 115A | 114A | 105D | 102A | 101A | 106D | 104B | 103B | 161A | 163A | 162A 0
20 | (2,5),10,12)(13,14) | 116C | 114A | 112A | 113A | 111A | 115A | 105D | 102A | 101A | 106D | 104B | 103B | 161A | 163A | 162A 0
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A 9 v A 1 a Y 19 ax a o A A
137197 N.8 Gll’éliJ“aﬂTﬁ‘ﬂﬂLﬁt’J\‘lﬂaf)QﬁuﬂWUuﬁﬂﬂluﬁﬂﬂ’w’J‘ﬁﬂﬁLquEl‘UﬁWll’é]\iiﬂﬂu‘ﬂ 539UN 100

AN 123l al s el 7] s olw]lnunln]n]ualis]iwe]iz]is]i19]2 MAX
| TasTulau Loop 100
dulns lulsuuag mashswa FITNESS
o 11D | 92¢ | 93D |151D] 141¢ ]| s1c | s2¢ | 53¢ | s1c | 82¢ [171¢| 91C | 133D] 1314 [ 203D | 204D | 132A 205D | 202A [ 2014
] 52¢ | 133D 141¢]| s1c | 92¢ | 93D [ 151D]203D | 204D | 205D | 2024 | 2014 ] 53¢ | 81C | 82¢ [171¢| 91C | 11D | 131A[ 1324
M3 aeuuY Order Crossover (0X)
o 1| v | # | # c|sic|sac|s3c|sic| seciric|oic|33p|i31a] v | H [132al B | B | H
1w | H |133p] °H | H [ 92| 93D |[151D|203D[204D|205D[2024|201A| H | H | H | H | H | 11D [131A] 1324
Vo 141c| sic | s2c [ s3c|sic|sc|izicioic| v | m | m | ®w | v | 5| | # |1330]131a]1324] 11D
1] | 92C | 93D | 151D 203D [204D | 205D [202a|201a] © | v | m | v | m | v | v | v [1p]1324]133D]131A
Wo 141¢| s1c | s2c | s3¢ | sic | s2¢ |171¢| 91¢ | 92¢ | 93D | 151D [ 203D 204D [ 205D | 2024 [ 2014 ] 133D 1314 ] 1324] 11D
] 92C | 93D | 151D 203D | 204D | 205D | 2024 | 2014 | 141C | 51C | 52€ | 53¢ | 81c | 82¢ [171¢| 91 | 11D | 132A[133D] 131A
AANBWUT (Mutation)
Vo 141C| s1c | 52¢ | 53¢ | s1c | 82¢ |171C| 91€ | 92¢ | 93D | 151D 203D | 204D | 202A | 205D [ 201 133D 131A] 1324 11D 0
w 92C | 93D | 151D 203D | 204D | 205D [ 2024 | 2014 | 141C| 51C | 52C | 53C | 81C | 171C| 82C | 91C | 11D | 1324 [ 133D] 131A No

911



A 9 v A 1 a Y 19 ax a o A A 1
137197 N.8 Gll’éliJ“aﬂTﬁ‘ﬂﬂLﬁt’J\‘lﬂaf)QﬁuﬂWUuﬁﬂﬂluﬁﬂﬂ’w’J‘ﬁﬂﬁLquEl‘UﬁWll’é]\iiﬂﬂu‘ﬂ 539UN 100 (99D)

Local Search 59U% 100

ﬁ ﬁm:ﬁijﬂ 1 2 3 4 [ 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 | 20 | Fitness

qu 141C [51C| 52C |53C|81C| 82C | 171C |91C|92C| 93D (151D | 203D | 204D [ 202A | 205D | 201A [ 133D | 131A | 132A [ 11D| 210,000
1 (24),(7,10),(12,15) | 141C|[53C| 52C [51C[81C| 82C | 93D |91C|92C|171C| 151D | 205D | 204D | 202A [ 203D | 201A | 133D | 131A| 132A| 11D No
2 (59),(7,10),(12,15) | 141C|51C| 52C |53C|92C| 82C | 93D [91C|81C|171C| 151D | 205D | 204D | 202A| 203D |201A | 133D | 131A| 132A| 11D No
3 | (3,14),(7,10),(12,15) | 141C[51C|202A|53C|81C| 82C | 93D |91C|92C | 171C| 151D | 205D | 204D | 52C | 203D [201A| 133D | 131A|132A | 11D No
4 (4,8),(7,10),(12,15) | 141C|51C| 52C |91C|81C| 82C | 93D [53C|92C | 171C| 151D | 205D | 204D | 202A| 203D |201A [ 133D | 131A| 132A| 11D No
5 | (6,11),(7,10),(12,15) | 141C[51C| 52C |53C|81C|[ 151D | 93D |91C|92C | 171C| 82C | 205D | 204D | 202A | 203D [201A| 133D | 131A| 132A | 11D No
6 | (14,15),3,5),(10,11) | 141C[51C| 81C |53C|52C| 82C [171C|91C|[92C | 151D | 93D |203D | 204D | 205D | 202A [ 201A| 133D | 131A| 132A | 11D No
7 (24),(3,5),(10,11) [ 141C|[53C| 81C [51C|[52C| 82C |171C|91C|92C|151D| 93D |203D| 204D | 202A [ 205D | 201A | 133D | 131A| 132A| 11D No
8 (8,9),(3,5),(10,11) | 141C|51C| 81C |53C|52C| 82C [171C [92C|91C | 151D | 93D | 203D | 204D | 202A| 205D |201A | 133D | 131A| 132A| 11D No
9 | (13,14),(3,5),(10,11) | 141C|[51C| 81C |53C|52C| 82C [171C|91C|92C | 151D| 93D | 203D |202A|204D|205D[201A| 133D | 131A|132A | 11D No
10 | (7,12),(3,5),(10,11) |141C|51C| 81C |53C|52C| 82C | 203D [91C|92C [ 151D | 93D | 171C|204D | 202A | 205D | 201A [ 133D | 131A| 132A| 11D No
11 | (1,15),(2,3),(14,16) [205D|52C| 51C |53C|81C| 82C | 171C [91C|92C | 93D | 151D | 203D | 204D | 201A | 141C | 202A [ 133D | 131A| 132A| 11D No
12 | (10,15),(2,3),(14,16) | 141C|52C| 51C |53C|81C| 82C | 171C [91C|92C [ 205D | 151D | 203D | 204D | 201A | 93D |202A | 133D | 131A| 132A| 11D No
13 | (12,13),(2,3),(14,16) | 141C|52C| 51C |53C|81C| 82C | 171C[91C|92C| 93D | 151D |204D| 203D |201A| 205D | 202A | 133D | 131A | 132A| 11D| 210,000
14 | (9,10),(2,3),(14,16) |141C|52C| 51C |53C|81C| 82C | 171C [91C| 93D | 92C | 151D | 203D | 204D | 201A | 205D | 202A [ 133D | 131A| 132A | 11D| 210,000
15 | (10,11),(2,3),(14,16) | 141C|52C| 51C |53C|81C| 82C | 171C [91C|92C [ 151D | 93D | 203D |204D | 201A | 205D |202A | 133D | 131A| 132A| 11D No
16 | (1,14),(5,6),(18,19) |202A|51C| 52C |53C|82C| 81C | 171C [91C|92C | 93D | 151D | 203D | 204D | 141C| 205D |201A | 133D | 132A| 131A| 11D No
17 | (7,11),(5,6),(18,19) | 141C|51C| 52C |53C|82C| 81C [ 151D |91C|[92C| 93D | 171C | 203D 204D | 202A | 205D [ 201A| 133D | 132A| 131A | 11D No
18 (8,9),(5,6),(18,19) | 141C|51C| 52C |53C|82C| 81C | 171C[92C|91C| 93D | 151D | 203D | 204D | 202A| 205D | 201A | 133D | 132A| 131A | 11D| 210,000
19 | (12,13),(5,6),(18,19) | 141C|51C| 52C |53C|82C| 81C | 171C|91C|92C| 93D [ 151D |204D| 203D |202A| 205D | 201A | 133D | 132A| 131A | 11D| 210,000
20 (2,4),(5,6),(18,19) | 141C|53C| 52C |51C|82C| 81C [171C|91C|92C| 93D | 151D | 203D | 204D | 202A| 205D | 201A | 133D | 132A| 131A | 11D| 210,000
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{ Y] 4 % 1 a 1 @ H
A1319% 7.1 HAANTMTIAGFeINaBITUMVUTDVUAIAUN 1

soudi HaFNENSTAREINde T UA IS AT 1 AMANURINZ TN
1 | 1210D | 123A | 124A | 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 21A | 24A 0
2 123A | 1210D | 124A | 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 21A | 24A 0
3 123A | 124A | 1210D | 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 21A | 24A 0
4 | 1210D | 123A | 122A | 121A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 21A | 24A 0
5 123A | 1210D | 122A | 121A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 21A | 24A 0
6 123A | 122A | 1210D | 121A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 21A | 24A 0
7 121A | 1210D | 122A | 123A | 124A | 125A | 129C | 126A | 128A | 127A | 25C | 23A | 22A | 24A | 21A 0
8 121A | 122A | 1210D | 123A | 124A | 125A | 129C | 126A | 128A | 127A | 25C | 23A | 22A | 24A | 21A 0
9 | 1210D | 121A | 122A | 123A | 124A | 125A | 129C | 126A | 128A | 127A | 25C | 23A | 22A | 24A | 21A 0
10 | 1210D | 123A | 124A | 121A | 125A | 122A | 129C | 128A | 126A | 127A | 25C | 24A | 22A | 23A | 21A 0
11 | 123A | 1210D | 124A | 121A | 125A | 122A | 129C | 128A | 126A | 127A | 25C | 24A | 22A | 23A | 21A 0
12 | 123A | 124A | 1210D | 121A | 125A | 122A | 129C | 128A | 126A | 127A | 25C | 24A | 22A | 23A | 21A 0
13 | 1210D | 121A | 122A | 123A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 21A | 22A | 23A | 24A 0
14 | 121A | 1210D | 122A | 123A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 21A | 22A | 23A | 24A 0

€el



A v J v A U a 9 T o oA 1
A1TNN A.1 HAAWTNITIALTINADIAUAUUIDVUNIAUN 1 (7D)

soui padNENsTAREInde U IMsaYHAATT 1 AMANURINS TN
15 | 121A | 122A | 1210D | 123A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 21A | 22A | 23A | 24A 0
16 | 1210D | 123A | 122A | 121A | 125A | 124A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 21A | 24A 0
17 | 123A | 1210D | 122A | 121A | 125A | 124A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 21A | 24A 0
18 | 123A | 122A | 1210D | 121A | 125A | 124A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 21A | 24A 0
19 | 1210D | 123A | 122A | 121A | 124A | 125A | 129C | 128A | 126A | 127A | 25C | 24A | 22A | 23A | 21A 0
20 | 123A | 1210D | 122A | 121A | 124A | 125A | 129C | 128A | 126A | 127A | 25C | 24A | 22A | 23A | 21A 0
21 | 123A | 122A | 1210D | 121A | 124A | 125A | 129C | 128A | 126A | 127A | 25C | 24A | 22A | 23A | 21A 0
22 | 123A | 1210D | 124A | 121A | 125A | 122A | 129C | 126A | 128A | 127A | 25C | 23A | 22A | 24A | 21A 0
23 | 123A | 124A | 1210D | 121A | 125A | 122A | 129C | 126A | 128A | 127A | 25C | 23A | 22A | 24A | 21A 0
24 | 1210D | 123A | 124A | 121A | 125A | 122A | 129C | 126A | 128A | 127A | 25C | 23A | 22A | 24A | 21A 0
25 | 1210D | 121A | 122A | 123A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 21A | 24A 0
26 | 121A | 1210D | 122A | 123A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 21A | 24A 0
27 | 121A | 122A | 1210D | 123A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 21A | 24A 0
28 | 1210D | 121A | 122A | 123A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 24A | 21A 0
29 | 121A | 1210D | 122A | 123A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 24A | 21A 0
30 | 121A | 122A | 1210D | 123A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 24A | 21A 0

vel



A v J v A U a 9 T o oA 1
A1TNN A.1 HAAWTNITIALTINADIAUAUUIDVUNIAUN 1 (7D)

soudi HaFNENTAREINde TR A AT 1 AMANURINS TN
31 | 1210D | 121A | 122A | 123A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 21A | 23A | 24A 0
32 | 121A | 1210D | 122A | 123A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 21A | 23A | 24A 0
33 | 121A | 122A | 1210D | 123A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 21A | 23A | 24A 0
34 | 1210D | 121A | 122A | 123A | 124A | 125A | 129C | 127A | 126A | 128A | 25C | 23A | 21A | 22A | 24A 0
35 | 121A | 1210D | 122A | 123A | 124A | 125A | 129C | 127A | 126A | 128A | 25C | 23A | 21A | 22A | 24A 0
36 | 121A | 122A | 1210D | 123A | 124A | 125A | 129C | 127A | 126A | 128A | 25C | 23A | 21A | 22A | 24A 0
37 | 1210D | 123A | 122A | 121A | 125A | 124A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 24A | 21A 0
38 | 123A | 1210D | 122A | 121A | 125A | 124A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 24A | 21A 0
39 | 123A | 122A | 1210D | 121A | 125A | 124A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 24A | 21A 0
40 | 1210D | 123A | 122A | 121A | 125A | 124A | 129C | 127A | 126A | 128A | 25C | 23A | 21A | 22A | 24A 0
41 | 123A | 1210D | 122A | 121A | 125A | 124A | 129C | 127A | 126A | 128A | 25C | 23A | 21A | 22A | 24A 0
42 | 123A | 122A | 1210D | 121A | 125A | 124A | 129C | 127A | 126A | 128A | 25C | 23A | 21A | 22A | 24A 0
43 | 1210D | 123A | 122A | 121A | 125A | 124A | 129C | 128A | 127A | 126A | 25C | 24A | 23A | 21A | 22A 0
44 | 123A | 1210D | 122A | 121A | 125A | 124A | 129C | 128A | 127A | 126A | 25C | 24A | 23A | 21A | 22A 0
45 | 123A | 122A | 1210D | 121A | 125A | 124A | 129C | 128A | 127A | 126A | 25C | 24A | 23A | 21A | 22A 0

Gel



A v J v A U a 9 T o oA 1
A1TNN A.1 HAAWTNITIALTINADIAUAUUIDVUNIAUN 1 (7D)

soudi HaFNENTAREINde TR A AT 1 AMANURINS TN
46 | 1210D | 121A | 122A | 123A | 124A | 125A | 129C | 128A | 127A | 126A | 25C | 24A | 23A | 21A | 22A 0
47 | 121A | 1210D | 122A | 123A | 124A | 125A | 129C | 128A | 127A | 126A | 25C | 24A | 23A | 21A | 22A 0
48 | 121A | 122A | 1210D | 123A | 124A | 125A | 129C | 128A | 127A | 126A | 25C | 24A | 23A | 21A | 22A 0
49 | 1210D | 121A | 122A | 123A | 124A | 125A | 129C | 128A | 126A | 127A | 25C | 24A | 22A | 23A | 21A 0
50 | 121A | 1210D | 122A | 123A | 124A | 125A | 129C | 128A | 126A | 127A | 25C | 24A | 22A | 23A | 21A 0
51 | 121A | 122A | 1210D | 123A | 124A | 125A | 129C | 128A | 126A | 127A | 25C | 24A | 22A | 23A | 21A 0
52 | 1210D | 123A | 122A | 121A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 21A | 22A | 23A | 24A 0
53 | 123A | 1210D | 122A | 121A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 21A | 22A | 23A | 24A 0
54 | 123A | 122A | 1210D | 121A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 21A | 22A | 23A | 24A 0
55 | 1210D | 123A | 122A | 121A | 124A | 125A | 129C | 127A | 126A | 128A | 25C | 23A | 21A | 22A | 24A 0
56 | 123A | 1210D | 122A | 121A | 124A | 125A | 129C | 127A | 126A | 128A | 25C | 23A | 21A | 22A | 24A 0
57 | 123A | 122A | 1210D | 121A | 124A | 125A | 129C | 127A | 126A | 128A | 25C | 23A | 21A | 22A | 24A 0
58 | 1210D | 123A | 122A | 121A | 124A | 125A | 129C | 128A | 127A | 126A | 25C | 24A | 23A | 21A | 22A 0
59 | 123A | 1210D | 122A | 121A | 124A | 125A | 129C | 128A | 127A | 126A | 25C | 24A | 23A | 21A | 22A 0
60 | 123A | 122A | 1210D | 121A | 124A | 125A | 129C | 128A | 127A | 126A | 25C | 24A | 23A | 21A | 22A 0

9¢1



A v J v A U a 9 T o oA 1
A1TNN A.1 HAAWTNITIALTINADIAUAUUIDVUNIAUN 1 (7D)

soui padNENsTARBInde U IMs AU 1 AMANURINZ TN
61 | 1210D | 123A | 122A | 121A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 24A | 21A 0
62 | 123A | 1210D | 122A | 121A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 24A | 21A 0
63 | 123A | 122A | 1210D | 121A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 24A | 21A 0
64 | 1210D | 123A | 122A | 121A | 124A | 125A | 129C | 126A | 128A | 127A | 25C | 23A | 22A | 24A | 21A 0
65 | 123A | 1210D | 122A | 121A | 124A | 125A | 129C | 126A | 128A | 127A | 25C | 23A | 22A | 24A | 21A 0
66 | 123A | 122A | 1210D | 121A | 124A | 125A | 129C | 126A | 128A | 127A | 25C | 23A | 22A | 24A | 21A 0
67 | 1210D | 123A | 122A | 121A | 125A | 124A | 129C | 126A | 127A | 128A | 25C | 21A | 22A | 23A | 24A 0
68 | 123A | 1210D | 122A | 121A | 125A | 124A | 129C | 126A | 127A | 128A | 25C | 21A | 22A | 23A | 24A 0
69 | 123A | 122A | 1210D | 121A | 125A | 124A | 129C | 126A | 127A | 128A | 25C | 21A | 22A | 23A | 24A 0
70 | 1210D | 123A | 122A | 121A | 125A | 124A | 129C | 126A | 127A | 128A | 25C | 22A | 21A | 23A | 24A 0
71 | 123A | 1210D | 122A | 121A | 125A | 124A | 129C | 126A | 127A | 128A | 25C | 22A | 21A | 23A | 24A 0
72 | 123A | 122A | 1210D | 121A | 125A | 124A | 129C | 126A | 127A | 128A | 25C | 22A | 21A | 23A | 24A 0
73 | 1210D | 123A | 124A | 121A | 125A | 122A | 129C | 128A | 127A | 126A | 25C | 24A | 23A | 21A | 22A 0
74 | 123A | 1210D | 124A | 121A | 125A | 122A | 129C | 128A | 127A | 126A | 25C | 24A | 23A | 21A | 22A 0
75 | 123A | 124A | 1210D | 121A | 125A | 122A | 129C | 128A | 127A | 126A | 25C | 24A | 23A | 21A | 22A 0

LET



A v J v A U a 9 T o oA 1
A1TNN A.1 HAAWTNITIALTINADIAUAUUIDVUNIAUN 1 (7D)

soui padNENsTARBInde T UA M AU 1 AMANURINS TN
76 | 1210D | 123A | 122A | 121A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 21A | 23A | 24A 0
77 | 123A | 1210D | 122A | 121A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 21A | 23A | 24A 0
78 | 123A | 122A | 1210D | 121A | 124A | 125A | 129C | 126A | 127A | 128A | 25C | 22A | 21A | 23A | 24A 0
79 | 1210D | 123A | 122A | 121A | 125A | 124A | 129C | 126A | 128A | 127A | 25C | 23A | 22A | 24A | 21A 0
80 | 123A | 1210D | 122A | 121A | 125A | 124A | 129C | 126A | 128A | 127A | 25C | 23A | 22A | 24A | 21A 0
81 | 123A | 122A | 1210D | 121A | 125A | 124A | 129C | 126A | 128A | 127A | 25C | 23A | 22A | 24A | 21A 0
82 | 1210D | 123A | 124A | 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 21A | 22A | 23A | 24A 0
83 | 123A | 1210D | 124A | 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 21A | 22A | 23A | 24A 0
84 | 123A | 124A | 1210D | 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 21A | 22A | 23A | 24A 0
85 | 1210D | 123A | 122A | 121A | 125A | 124A | 129C | 128A | 126A | 127A | 25C | 24A | 22A | 23A | 21A 0
86 | 123A | 1210D | 122A | 121A | 125A | 124A | 129C | 128A | 126A | 127A | 25C | 24A | 22A | 23A | 21A 0
87 | 123A | 122A | 1210D | 121A | 125A | 124A | 129C | 128A | 126A | 127A | 25C | 24A | 22A | 23A | 21A 0
88 | 1210D | 123A | 124A | 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 22A | 21A | 23A | 24A 0
89 | 123A | 1210D | 124A | 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 22A | 21A | 23A | 24A 0
90 | 123A | 124A | 1210D | 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 22A | 21A | 23A | 24A 0

8¢1



A v J v A " a9 T o oA 1
A1TNN A.1 HAAWTNITIALTINADIAUAUUIDVUNIAUN 1 (7D)

a
IDUN

o d (v a (v} H
WNAANENTDAISEINADIAUMUUITDVUAIAUN 1

MANMHINZ AN

91 1210D | 123A 124A | 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 24A | 21A 0
92 123A | 1210D 124A 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 24A | 21A 0
93 123A 124A 1210D | 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 22A | 23A | 24A | 21A 0
94 1210D | 123A 124A 121A | 125A | 122A | 129C | 127A | 126A | 128A | 25C | 23A | 21A | 22A | 24A 0
95 123A | 1210D 124A 121A | 125A | 122A | 129C | 127A | 126A | 128A | 25C | 23A | 21A | 22A | 24A 0
96 123A 124A 1210D | 121A | 125A | 122A | 129C | 127A | 126A | 128A | 25C | 23A | 21A | 22A | 24A 0
97 1210D | 123A 125A | 121A | 124A | 122A | 129C | 126A | 127A | 128A | 25C | 23A | 21A | 22A | 24A 0
98 1210D | 124A 123A 121A | 125A | 122A | 129C | 128A | 126A | 127A | 25C | 23A | 21A | 22A | 24A 0
99 1210D | 123A 124A 121A | 125A | 122A | 129C | 127A | 126A | 128A | 25C | 24A | 22A | 21A | 23A 0
100 | 1210D | 123A 124A 121A | 125A | 122A | 129C | 126A | 127A | 128A | 25C | 23A | 21A | 24A | 22A 0

6¢1



{ 19 4 ] 1 a [ [ H
A9 A.2 HAANTMIIAFTeINaBITUMVUTDVUAIAUN 2

soufi HadNEMITaRaIndeadusIUTa VIR 2 AN NUHINZAN
1 |61c|62C|63C|64C|65C|196D| 195D | 191B | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A|31B | 32D |33D| 34D 1,080,000
2 |61C|62C|63C|64C|65C | 195D |191B | 196D | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A | 31B | 32D | 33D | 34D 1,080,000
3 |61Cc|62C|63C|64C|65C| 196D | 191B | 195D | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A | 31B 32D | 33D | 34D 1,080,000
4 |e1C|62C|63C|64C|65C | 195D | 192C | 193C [ 194C | 191B | 196D | 181A | 182A | 183A | 184A | 185A (32D | 33D | 31B | 34D 1,590,000
5 |e61c|62c|63C|64C|65C| 195D | 192C | 193C | 194C | 196D | 191B | 181A | 182A | 183A | 184A | 185A | 32D | 33D | 34D | 31B 1,590,000
6 |61C|62C|63C|64C|65C|191B|192C | 193C | 194C | 196D | 195D | 181A | 182A | 183A | 184A | 185A | 33D |31B | 34D | 32D 1,590,000
7 |61C|62C|63C|64C|65C| 196D | 192C | 193C | 194C | 191B | 195D | 181A | 182A | 183A | 184A | 185A | 33D (34D | 31B | 32D 1,590,000
8 |61C|62C|63C|64C|65C|191B | 195D | 196D |192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A [ 32D | 31B | 33D | 34D 1,080,000
9 |61C|62C|63C|64C|65C| 195D | 191B | 196D | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A | 32D (33D | 31B | 34D 1,080,000
10 |61C|62C|63C|64C|65C|195D| 196D | 191B | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A (32D | 33D |34D|31B 1,080,000
11 |61C|62C|63C|64C|65C|191B | 195D | 192C | 193C | 194C | 196D | 181A | 182A | 183A | 184A | 185A | 32D | 31B|33D| 34D 1,200,000
12 |61C|62C|63C|64C|65C| 195D | 191B | 192C | 193C | 194C | 196D | 181A | 182A | 183A | 184A | 185A | 32D | 33D | 31B | 34D 1,200,000
13 |61C|62C|63C|64C|65C| 195D | 196D | 192C | 193C | 194C | 191B | 181A | 182A | 183A | 184A | 185A (32D 33D |34D|31B 1,200,000
14 |61C|62C|63C|64C|65C|191B | 196D | 192C | 193C | 194C | 195D | 181A | 182A | 183A | 184A | 185A | 33D |31B|34D| 32D 1,200,000
15 |61C|62C|63C|64C|65C | 196D | 191B | 192C | 193C | 194C | 195D | 181A | 182A | 183A | 184A | 185A (33D | 34D |31B | 32D 1,200,000

orl



~ Y4 v A 1 a 9 Vv A 1
A1TNN A.2 HAAWTNITIALTYINADITUAVUTDVUAIAUN 2 (71D)

P
IDUN

(Y] dJ (Y] a (Y] !
HAANSNIIVAISLINABITUAIUUIDUUAIAUN 2

AMANNHIZAN

16 61C [ 62C [ 63C | 64C | 65C [ 195D | 192C [ 193C | 196D [ 194C | 191B | 181A | 182A | 183A | 184A | 185A | 31B (32D | 33D | 34D 1,530,000
17 61C | 62C | 63C [ 64C | 65C [ 196D | 192C | 193C | 195D | 194C | 191B | 181A | 182A | 183A | 184A | 185A(31B | 32D (33D | 34D 1,530,000
18 61C | 62C | 63C [ 64C | 65C [ 191B | 192C | 193C | 196D | 194C | 195D | 181A | 182A | 183A | 184A | 185A (32D |31B (33D | 34D 1,530,000
19 61C | 62C | 63C | 64C | 65C [ 195D | 192C | 193C | 196D | 194C | 191B | 181A | 182A | 183A | 184A | 185A (32D | 33D | 31B | 34D 1,530,000
20 61C | 62C | 63C | 64C | 65C [ 196D | 195D | 192C | 193C | 194C | 191B | 181A | 182A | 183A | 184A | 185A|33D | 34D (32D |31B 1,200,000
21 61C | 62C | 63C [ 64C | 65C [ 195D | 191B | 192C | 193C | 194C | 196D | 181A | 182A | 183A | 184A | 185A (34D |31B (32D | 33D 1,200,000
22 61C | 62C | 63C [ 64C | 65C [ 196D | 191B | 192C | 193C | 194C | 195D | 181A | 182A | 183A | 184A | 185A (34D | 32D | 31B | 33D 1,200,000
23 61C | 62C | 63C [ 64C | 65C [ 191B | 195D | 196D | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A(31B | 32D (33D | 34D 1,080,000
24 61C | 62C | 63C [ 64C | 65C [ 195D | 191B | 196D | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A(31B | 32D (33D | 34D 1,080,000
25 61C | 62C | 63C | 64C | 65C [ 195D | 196D | 191B | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A(31B | 32D (33D | 34D 1,080,000
26 61C | 62C | 63C|[64C | 65C [ 191B | 196D | 195D | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A(31B | 32D (33D | 34D 1,080,000
27 61C | 62C | 63C|[64C | 65C [ 196D | 191B | 195D | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A(31B | 32D | 33D | 34D 1,080,000
28 61C | 62C | 63C|[64C | 65C [ 191B | 195D | 192C | 193C | 194C | 196D | 181A | 182A | 183A | 184A | 185A(31B | 32D (33D | 34D 1,200,000
29 61C | 62C | 63C | 64C | 65C [ 195D | 191B | 192C | 193C | 194C | 196D | 181A | 182A | 183A | 184A | 185A(31B | 32D [ 33D | 34D 1,200,000
30 61C | 62C | 63C|[64C | 65C [ 195D | 196D | 192C | 193C | 194C | 191B | I181A | 182A | 183A | 184A | 185A(31B | 32D (33D | 34D 1,200,000

4!



~ Y4 v A 1 a 9 Vv A 1
A1TNN A.2 HAAWTNITIALTYINADITUAVUTDVUAIAUN 2 (71D)

a
IDUN

HAANENIDAIBHINABITUMIVUIDVUAIAUN 2

AN IHINZAN

31 61C | 62C | 63C | 64C | 65C | 191B | 196D | 192C | 193C | 194C | 195D | 181A | 182A | 183A | 184A | 185A|31B | 32D (33D | 34D 1,200,000
32 61C [ 62C | 63C | 64C | 65C| 196D | 191B [ 192C | 193C [ 194C | 195D | 181A | 182A | 183A | 184A | 185A|31B | 32D | 33D | 34D 1,200,000
33 61C | 62C | 63C | 64C | 65C [ 196D | 195D | 192C | 193C | 194C | 191B | I81A | 182A | 183A | 184A | 185A|31B | 32D (33D | 34D 1,200,000
34 61C | 62C | 63C | 64C | 65C [ 195D | 191B [ 192C | 193C | 194C | 196D | 181A [ 182A | 183A | 184A | 185A|31B | 32D (33D | 34D 1,200,000
35 61C | 62C | 63C | 64C | 65C [ 196D | 191B [ 192C | 193C | 194C | 195D | 181A [ 182A | 183A | 184A | 185A | 31B | 32D (33D | 34D 1,200,000
36 61C | 62C | 63C | 64C | 65C | 191B | 196D | 195D | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A | 33D | 31B | 34D | 32D 1,080,000
37 61C | 62C | 63C | 64C | 65C [ 196D | 191B [ 195D | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A | 33D | 34D | 31B | 32D 1,080,000
38 61C | 62C | 63C | 64C | 65C | 196D | 195D | 191B | 192C | 193C | 194C [ 181A | 182A | 183A | 184A | 185A (33D | 34D | 32D | 31B 1,080,000
39 61C | 62C | 63C | 64C | 65C [ 195D | 191B [ 196D | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A | 34D | 31B (32D | 33D 1,080,000
40 61C | 62C | 63C|64C | 65C | 196D | 191B [ 195D | 192C | 193C | 194C | 181A | 182A | 183A | 184A | 185A | 34D | 32D | 31B | 33D 1,080,000
41 61C | 62C | 63C | 64C | 65C [ 191B | 192C | 195D | 193C | 194C | 196D | 181A [ 182A | 183A | 184A | 185A|31B | 32D (33D | 34D 1,260,000
42 61C [ 62C | 63C | 64C | 65C| 195D | 192C [ 191B | 193C [ 194C | 196D | 181A | 182A | 183A | 184A | 185A|31B | 32D | 33D | 34D 1,260,000
43 61C | 62C | 63C | 64C | 65C [ 195D | 192C | 196D | 193C | 194C | 191B | 181A | 182A | 183A | 184A | 185A | 31B | 32D | 33D | 34D 1,260,000
44 61C | 62C | 63C | 64C | 65C [ 191B | 192C | 196D | 193C | 194C | 195D | 181A | 182A | 183A | 184A | 185A|31B | 32D (33D | 34D 1,260,000
45 61C | 62C | 63C|64C | 65C [ 196D | 192C [ 191B | 193C | 194C | 195D | 181A | 182A | 183A | 184A | 185A | 31B | 32D | 33D | 34D 1,260,000
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~ Y4 v A 1 a 9 Vv A 1
A1TNN A.2 HAAWTNITIALTYINADITUAVUTDVUAIAUN 2 (71D)

a
IDUN

HAANENIVAISHINABITUAIIUIDVYUAIAUN 2

AN IHINZAN

46 61C | 62C | 63C | 64C | 65C [ 196D | 192C | 195D | 193C | 194C | 191B | 181A | 182A | 183A | 184A | 185A | 31B | 32D (33D | 34D 1,260,000
47 61C [62C | 63C|64C | 65C | 196D | 192C | 193C | 194C | 195D | 191B | 181A | 182A | 183A | 184A | 185A (33D | 34D | 32D | 31B 1,590,000
48 61C | 62C | 63C | 64C | 65C [ 195D | 192C | 193C | 194C | 191B | 196D | 181A | 182A | 183A | 184A | 185A | 34D | 31B | 32D | 33D 1,590,000
49 61C | 62C | 63C | 64C | 65C [ 196D | 192C | 193C | 194C | 191B | 195D | 181A | 182A | 183A | 184A | 185A | 34D | 32D (31B | 33D 1,590,000
50 61C | 62C | 63C | 64C | 65C [ 195D | 192C | 191B | 193C | 194C | 196D | 181A [ 182A | 183A | 184A | 185A | 31B | 32D (33D | 34D 1,260,000
51 61C | 62C | 63C | 64C | 65C [ 196D | 192C | 191B | 193C | 194C | 195D | 181A | 182A | 183A | 184A | 185A|31B | 32D (33D | 34D 1,260,000
52 61C | 62C | 63C | 64C | 65C [ 191B | 192C | 195D | 193C | 194C | 196D | 181A | 182A | 183A | 184A | 185A | 32D | 31B (33D | 34D 1,260,000
53 61C | 62C | 63C | 64C | 65C [ 195D | 192C [ 191B | 193C | 194C | 196D | 181A | 182A | 183A | 184A | 185A | 32D | 33D [ 31B | 34D 1,260,000
54 61C | 62C | 63C | 64C | 65C [ 195D | 192C | 196D | 193C | 194C | 191B | 181A | 182A | 183A | 184A | 185A (32D | 33D (34D |31B 1,260,000
55 61C | 62C | 63C | 64C | 65C | 191B | 192C | 196D | 193C | 194C | 195D | 181A | 182A | 183A | 184A | 185A | 33D | 31B | 34D | 32D 1,260,000
56 61C | 62C | 63C | 64C | 65C [ 196D | 192C | 193C | 191B | 194C | 195D | 181A [ 182A | 183A | 184A | 185A | 34D | 32D (31B | 33D 1,260,000
57 61C [ 62C | 63C|64C | 65C | 191B | 192C| 196D | 193C [ 194C | 195D | 181A | 182A | 183A | 184A | 185A | 31B (32D | 33D | 34D 1,260,000
58 61C | 62C | 63C | 64C | 65C [ 195D | 192C | 196D | 193C | 194C | 191B | 181A | 182A | 183A | 184A | 185A | 31B | 32D (33D | 34D 1,260,000
59 61C | 62C | 63C | 64C | 65C [ 195D | 192C [ 191B | 193C | 194C | 196D | 181A | 182A | 183A | 184A | 185A | 31B | 32D (33D | 34D 1,260,000
60 61C [ 62C | 63C|64C | 65C | 195D | 192C | 193C [ 191B [ 194C | 196D | 181A | 182A | 183A | 184A | 185A | 31B (32D | 33D | 34D 1,260,000
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A1TNN A.2 HAAWTNITIALTYINADITUAVUTDVUAIAUN 2 (71D)

souii A ENEMITAREINd p EUAU S VUd IR U 2 AN NUHINZTN
61 61C [ 62C [ 63C [ 64C [65C [ 195D | 192C [ 193C | 196D | 194C | 191B | 181A | 182A | 183A | 184A | 185A(31B | 32D | 33D | 34D 1,260,000
62 61C [ 62C | 63C [ 64C [65C [ 191B | 192C [ 193C | 196D [ 194C | 195D | 181A | 182A | 183A | 184A | 185A (31B [ 32D | 33D | 34D 1,260,000
63 61C | 62C|[63C|64C | 65C 196D | 192C | 193C [ 191B [ 194C | 195D | 181A | 182A | 183A | 184A | 185A|31B | 32D | 33D | 34D 1,260,000
64 61C | 62C[63C|64C | 65C [ 196D | 192C | 193C | 195D | 194C | 191B | 181A | 182A | 183A | 184A | 185A|31B | 32D | 33D | 34D 1,260,000
65 61C | 62C|[63C|64C | 65C 195D | 192C | 193C | 191B [ 194C | 196D | 181A | 182A | 183A | 184A | 185A|31B | 32D | 33D | 34D 1,260,000
66 |61C|62C|63C|64C|65C | 196D |192C | 193C | 191B | 194C | 195D | 181A | 182A | 183A | 184A | 185A [ 31B | 32D | 33D | 34D 1,260,000
67 61C|[62C | 63C|[64C|[65C [ 191B|192C [ 195D | 193C [ 194C | 196D | 181A | 182A | 183A | 184A | 185A(31B (32D | 33D | 34D 1,260,000
68 61C [ 62C | 63C [ 64C [65C [ 196D | 192C [ 195D | 193C [ 194C | 191B [ 181A | 182A | 183A | 184A | 185A(31B | 32D | 33D | 34D 1,260,000
69 61C [ 62C | 63C [ 64C [65C [ 196D | 192C [ 191B | 193C [ 194C | 195D | 181A | 182A | 183A | 184A | 185A(31B [ 32D | 33D | 34D 1,260,000
70 61C [ 62C | 63C [ 64C [65C [ 195D | 192C [ 196D | 193C [ 194C | 191B [ 181A | 182A | 183A | 184A | 185A (31B [ 32D | 33D | 34D 1,260,000
71 61C | 62C|[63C|64C | 65C |[196D | 192C | 195D | 193C [ 194C | 191B | 181A | 182A | 183A | 184A | 185A|31B | 32D | 33D | 34D 1,260,000
72 61C | 62C[63C|64C | 65C|[192C|193C | 194C | 191B [ 195D | 196D | 181A | 182A | 183A | 184A | 185A|31B | 32D | 33D | 34D 1,770,000
73 |61C|62C|63C|64C |65C|192C|193C | 194C [ 195D | 191B | 196D | 181A | 182A | 183A | 184A | 185A | 31B | 32D |33D | 34D 1,770,000
74 |61C|62C|63C | 64C|65C | 192C | 193C | 194C | 195D | 196D | 191B | 181A | 182A | 183A | 184A | 185A [ 31B | 32D | 33D | 34D 1,770,000
75 61C [ 62C | 63C |[64C [65C|[192C | 193C|[194C | 191B[ 196D | 195D | 181A | 182A | 183A | 184A | 185A(31B (32D | 33D | 34D 1,770,000

144!



~ Y4 v A 1 a 9 Vv A 1
A1TNN A.2 HAAWTNITIALTYINADITUAVUTDVUAIAUN 2 (71D)

soufi HAENEMITAREINABIFUA ISV IR U2 AN NUHINZTN
76 61C [ 62C [ 63C [ 64C | 65C [ 192C | 193C [ 194C | 196D | 191B | 195D | 181A | 182A | 183A | 184A | 185A|31B (32D | 33D | 34D 1,770,000
77 61C [ 62C [ 63C [ 64C | 65C [ 192C | 193C [ 194C | 196D | 195D | 191B | 181A | 182A | 183A | 184A | 185A | 31B (32D | 33D | 34D 1,770,000
78 61C | 62C[63C|64C | 65C|[192C|193C | 194C 195D | 191B| 196D | 181A | 182A | 183A | 184A | 185A(31B | 32D | 33D | 34D 1,770,000
79 61C | 62C[63C | 64C | 65C|[192C|193C|194C 196D | 191B | 195D | 181A | 182A | 183A | 184A | 185A31B | 32D | 33D | 34D 1,770,000
80 61C | 62C[63C|64C | 65C [ 191B|192C | 193C | 194C [ 195D | 196D | 181A | 182A | 183A | 184A | 185A31B | 32D | 33D | 34D 1,590,000
81 |61C|62C|63C|64C|65C |195D|192C | 193C | 194C | 191B | 196D | 181A | 182A | 183A | 184A | 185A| 31B | 32D | 33D | 34D 1,590,000
82 61C [ 62C | 63C|[64C|65C [ 195D |192C [ 193C | 194C [ 196D | 191B | 181A | 182A | 183A | 184A | 185A|31B (32D | 33D | 34D 1,590,000
83 61C [ 62C | 63C [64C|65C [ 191B|192C [ 193C | 194C [ 196D | 195D | 181A | 182A | 183A | 184A | 185A|31B (32D | 33D | 34D 1,590,000
84 61C [ 62C | 63C [ 64C | 65C [ 196D | 192C [ 193C | 194C [ 191B | 195D | 181A | 182A | 183A | 184A | 185A | 31B (32D | 33D | 34D 1,590,000
85 61C [ 62C [ 63C [ 64C | 65C [ 196D | 192C [ 193C | 194C [ 195D | 191B | 181A | 182A | 183A | 184A | 185A | 31B (32D | 33D | 34D 1,590,000
86 61C | 62C|[63C | 64C | 65C [ 196D | 192C | 193C (195D | 194C | 191B | 181A | 182A | 183A | 184A | 185A (33D | 34D |31B | 32D 1,530,000
87 61C | 62C [ 63C | 64C|65C 196D | 192C | 193C | 191B [ 194C | 195D | 181A | 182A [ 183A | 184A | 185A (33D | 34D | 32D | 31B 1,530,000
88 | 61C|62C|63C|64C|65C [195D|192C | 193C 196D | 194C | 191B | 181A | 182A | 183A | 184A | 185A 34D |31B (32D | 33D 1,530,000
89 |61C|62C|63C|64C|65C |196D|192C [ 193C | 195D | 194C | 191B | 181A | 182A | 183A | 184A | 185A| 34D | 32D |31B|33D 1,530,000
90 61C [ 62C | 63C |[64C|65C [ 195D |192C [ 193C | 194C [ 191B | 196D | 181A | 182A | 183A | 184A | 185A|31B (32D | 33D | 34D 1,590,000
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A1TNN A.2 HAAWTNITIALTYINADITUAVUTDVUAIAUN 2 (71D)

souii A FNEMITAREINd asFUA I SA VAT 2 AN NUHIIZAN
91 61C [ 62C | 63C |[64C|65C [ 196D | 192C [ 193C | 194C [ 191B | 195D | 181A | 182A | 183A | 184A | 185A|31B (32D (33D | 34D 1,590,000
92 61C [ 62C | 63C |[64C|65C | 191B|192C [ 193C | 194C [ 195D | 196D | 181A | 182A | 183A | 184A | 185A | 32D | 31B (33D | 34D 1,590,000
93 61C [ 62C | 63C |[64C|65C|[192C | 193C [ 194C | 191B [ 195D | 196D [ 181A | 182A | 183A | 184A | 185A | 32D | 31B (33D | 34D 1,770,000
94 61C [ 62C | 63C [ 64C | 65C [ 192C | 193C [ 194C | 195D | 191B| 196D | 181A | 182A | 183A | 184A | 185A | 32D (33D | 31B | 34D 1,770,000
95 61C [ 62C | 63C [ 64C [ 65C [ 192C | 193C [ 194C | 195D | 196D | 191B | 181A | 182A | 183A | 184A | 185A (32D (33D (34D | 31B 1,770,000
96 61C [ 62C [ 63C [ 64C | 65C [ 192C | 193C [ 194C | 191B [ 196D | 195D | 181A | 182A | 183A | 184A | 185A | 33D | 31B (34D | 32D 1,770,000
97 61C [ 62C [ 63C [ 64C | 65C [ 192C | 193C [ 194C | 196D | 191B | 195D | 181A | 182A | 183A | 184A | 185A | 33D (34D | 31B | 32D 1,770,000
98 61C | 62C|[63C | 64C|65C|[192C|[193C|194C | 196D | 195D | 191B | 181A | 182A | 183A | 184A | 185A (33D | 34D |32D|31B 1,770,000
99 61C | 62C[63C|64C | 65C|[192C|193C | 194C 195D | 191B | 196D | 181A | 182A | 183A | 184A | 185A (34D |31B | 32D | 33D 1,770,000
100 61C | 62C[63C | 64C | 65C |[192C|193C | 194C | 196D | 191B | 195D | 181A | 182A | 183A | 184A | 185A (34D | 32D |31B | 33D 1,770,000
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{ 19 4 ] 1 a [ [ H
A1319% 7.3 HAANT MITIAFEINADIFUMVUTDVUAIAUN 3

soudi HaFNEN3TARBINde U a YA 3 MANURINS TN
1 710D | 78D | 79D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 41B | 42B | 43D | 44D | 45D 0
2 710D | 78D | 79D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 43D | 41B | 42B | 44D | 45D 0
3 79D | 78D | 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 44D | 45D | 41B | 42B | 43D 0
4 79D | 78D | 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 45D | 44D | 42B | 43D | 41B 0
5 710D | 78D | 79D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 43D | 44D | 41B | 42B | 45D 0
6 710D | 78D | 79D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 43D | 44D | 45D | 41B | 42B 0
7 79D | 78D | 710D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 45D | 41B | 42B | 44D | 43D 0
8 79D | 78D | 710D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 45D | 41B | 42B | 43D | 44D 0
9 79D | 78D | 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 45D | 41B | 44D | 42B | 43D 0
10 79D | 78D | 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 45D | 41B | 42B | 44D | 43D 0
11 79D | 78D | 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 45D | 41B | 42B | 43D | 44D 0
12 78D | 79D | 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 44D | 45D | 43D | 43D | 42B 0
13 78D | 79D | 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 44D | 45D | 43D | 41B | 43D 0
14 | 710D | 78D | 79D | 74A | 72A | 7T1A | 75A | 73A | 76A | 77A | 42B | 43D | 44D | 45D | 41B 0
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A v J v A 1 a Y Vo oA 1
ATNN A3 HAAWTNITIALTYINADITUAIVUIDVUAIAUN 3 (71D)

soui HadNEMITARsINde T UAIMs oYU 3 AMANURINS TN
15 | 710D | 78D | 79D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 41B | 42B | 43D | 44D | 45D 0
16 | 710D | 78D | 79D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 43D | 41B | 42B | 44D | 45D 0
17 | 79D | 710D | 78D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 41B | 42B | 45D | 43D | 44D 0
18 | 79D | 710D | 78D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 41B | 42B | 43D | 45D | 44D 0
19 | 710D | 78D | 79D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 43D | 44D | 41B | 42B | 45D 0
20 | 710D | 78D | 79D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 43D | 44D | 45D | 41B | 42B 0
21 | 710D | 78D | 79D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 42B | 43D | 44D | 45D | 41B 0
22 | 79D | 710D | 78D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 45D | 41B | 42B | 43D | 44D 0
23 | 78D | 79D | 710D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 44D | 45D | 43D | 41B | 42B 0
24 | 78D | 79D | 710D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 44D | 45D | 43D | 43D | 42B 0
25 | 78D | 79D | 710D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 44D | 45D | 43D | 41B | 43D 0
26 | 79D | 710D | 78D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 41B | 42B | 43D | 44D | 45D 0
27 | 710D | 78D | 79D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 43D | 44D | 41B | 42B | 45D 0
28 | 79D | 710D | 78D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 45D | 41B | 42B | 43D | 44D 0
29 | 79D | 710D | 78D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 41B | 45D | 42B | 43D | 44D 0
30 | 78D | 79D | 710D | 77A | 72A | 74A | 75A | 71A | 76A | 73A | 44D | 45D | 43D | 41B | 43D 0
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A v J v A 1 a Y Vo oA 1
A1TNN A3 HAAWTNITIALTYINADITUAVUIDVUAIAUN 3 (71D)

soudi HadNEMITARsINde T UAIMs oYU 3 AMANURINS TN
31 | 78D | 79D | 710D | 77A | 72A | 74A | 75A | 71A | 76A | 73A | 44D | 45D | 43D | 43D | 42B 0
32 | 79D | 710D | 78D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 41B | 45D | 42B | 43D | 44D 0
33 | 710D | 78D | 79D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 43D | 44D | 45D | 41B | 42B 0
34 | 710D | 78D | 79D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 42B | 43D | 44D | 45D | 41B 0
35 | 710D | 78D | 79D | 77A | 74A | 75A | 72A | 7T1A | 76A | 73A | 41B | 42B | 43D | 44D | 45D 0
36 | 710D | 78D | 79D | 77A | 74A | 75A | 72A | 7T1A | 76A | 73A | 43D | 41B | 42B | 44D | 45D 0
37 | 78D | 79D | 710D | 77A | 72A | 74A | 75A | 71A | 76A | 73A | 43D | 44D | 45D | 41B | 42B 0
38 | 78D | 79D | 710D | 77A | 72A | 74A | 75A | 71A | 76A | 73A | 44D | 43D | 45D | 41B | 42B 0
39 | 78D | 79D | 710D | 77A | 72A | 74A | 75A | 71A | 76A | 73A | 44D | 45D | 43D | 41B | 42B 0
40 | 78D | 79D | 710D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 43D | 44D | 45D | 41B | 42B 0
41 | 78D | 79D | 710D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 44D | 43D | 45D | 41B | 42B 0
42 | 79D | 710D | 78D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 41B | 42B | 45D | 43D | 44D 0
43 | 79D | 710D | 78D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 41B | 42B | 43D | 45D | 44D 0
44 | 79D | 710D | 78D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 41B | 42B | 43D | 44D | 45D 0
45 | 710D | 78D | 79D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 41B | 42B | 43D | 44D | 45D 0
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A v J v A 1 a Y Vo oA 1
A1TNN A3 HAAWTNITIALTYINADITUAVUIDVUAIAUN 3 (71D)

soudi NadNEMITARsINde I UAIMsaUAATA 3 AMANURINZ TN
46 | 79D | 78D | 710D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 44D | 45D | 41B | 42B | 43D 0
47 | 79D | 78D | 710D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 45D | 44D | 42B | 43D | 41B 0
48 | 79D | 78D | 710D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 45D | 41B | 44D | 42B | 43D 0
49 | 79D | 78D | 710D | 74A | 72A | 7T1A | 75A | 73A | 76A | 77A | 45D | 41B | 42B | 44D | 43D 0
50 | 79D | 78D | 710D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 45D | 41B | 42B | 43D | 44D 0
51 | 79D | 78D | 710D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 44D | 45D | 41B | 42B | 43D 0
52 | 710D | 78D | 79D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 41B | 42B | 43D | 44D | 45D 0
53 | 710D | 78D | 79D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 43D | 44D | 41B | 42B | 45D 0
54 | 710D | 78D | 79D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 43D | 44D | 45D | 41B | 42B 0
55 | 710D | 78D | 79D | 75A | 74A | 72A | 7T1A | 76A | 73A | 77A | 42B | 43D | 44D | 45D | 41B 0
56 | 78D | 79D | 710D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 43D | 44D | 45D | 41B | 42B 0
57 | 78D | 79D | 710D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 44D | 43D | 45D | 41B | 42B 0
58 | 78D | 79D | 710D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 44D | 45D | 43D | 41B | 42B 0
59 | 78D | 79D | 710D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 44D | 45D | 43D | 43D | 42B 0
60 | 78D | 79D | 710D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 44D | 45D | 43D | 41B | 43D 0
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A v J v A 1 a Y Vo oA 1
A1TNN A3 HAAWTNITIALTYINADITUAVUIDVUAIAUN 3 (71D)

soudi HadNEMITARsINde T UAIMs oYU 3 AMANURINS TN
61 | 710D | 78D | 79D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 43D | 41B | 42B | 44D | 45D 0
62 | 710D | 78D | 79D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 43D | 44D | 41B | 42B | 45D 0
63 | 710D | 78D | 79D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 43D | 44D | 45D | 41B | 42B 0
64 | 710D | 78D | 79D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 42B | 43D | 44D | 45D | 41B 0
65 | 79D | 78D | 710D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 45D | 44D | 42B | 43D | 41B 0
66 | 79D | 78D | 710D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 45D | 41B | 44D | 42B | 43D 0
67 | 78D | 79D | 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 44D | 43D | 45D | 41B | 42B 0
68 | 79D | 710D | 78D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 45D | 41B | 42B | 43D | 44D 0
69 | 79D | 710D | 78D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 41B | 45D | 42B | 43D | 44D 0
70 | 79D | 710D | 78D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 41B | 42B | 45D | 43D | 44D 0
71 | 79D | 710D | 78D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 45D | 41B | 42B | 43D | 44D 0
72 | 79D | 710D | 78D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 41B | 45D | 42B | 43D | 44D 0
73 | 79D | 710D | 78D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 41B | 42B | 45D | 43D | 44D 0
74 | 79D | 710D | 78D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 41B | 42B | 43D | 45D | 44D 0
75 | 79D | 710D | 78D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 41B | 42B | 43D | 44D | 45D 0

IS1



A v J v A 1 a Y Vo oA 1
A1TNN A3 HAAWTNITIALTYINADITUAVUIDVUAIAUN 3 (71D)

soui HaFNEN5 SRR INde UM RN 3 AMANURINS TN
76 | 79D | 710D | 78D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 45D | 41B | 42B | 43D | 44D 0
77 | 79D | 710D | 78D | 77A | 72A | 74A | 75A | 71A | 76A | 73A | 41B | 42B | 45D | 43D | 44D 0
78 | 79D | 710D | 78D | 77A | 72A | 74A | 75A | 71A | 76A | 73A | 41B | 42B | 43D | 45D | 44D 0
79 | 79D | 710D | 78D | 77A | 72A | 74A | 75A | 71A | 76A | 73A | 41B | 42B | 43D | 44D | 45D 0
80 | 78D | 79D | 710D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 43D | 44D | 45D | 41B | 42B 0
81 | 78D | 79D | 710D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 44D | 43D | 45D | 41B | 42B 0
82 | 78D | 79D | 710D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 44D | 45D | 43D | 41B | 42B 0
83 | 78D | 79D | 710D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 44D | 45D | 43D | 43D | 42B 0
84 | 78D | 79D | 710D | 74A | 72A | 71A | 75A | 73A | 76A | 77A | 44D | 45D | 43D | 41B | 43D 0
85 | 78D | 79D | 710D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 43D | 44D | 45D | 41B | 42B 0
8 | 78D | 79D | 710D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 44D | 43D | 45D | 41B | 42B 0
87 | 78D | 79D | 710D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 44D | 45D | 43D | 41B | 42B 0
88 | 78D | 79D | 710D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 44D | 45D | 43D | 43D | 42B 0
89 | 78D | 79D | 710D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 44D | 45D | 43D | 41B | 43D 0
90 | 78D | 79D | 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 43D | 44D | 45D | 41B | 42B 0

43!



A v J v A 1 a Y Vo oA 1
A1TNN A3 HAAWTNITIALTYINADITUAVUIDVUAIAUN 3 (71D)

soudi HadNENITAREINde T UAIMs oYU 3 AMANURINS TN
91 710D | 78D | 79D | 75A | 74A | 72A | 71A | 76A | 73A | 77A | 43D | 41B | 42B | 44D | 45D 0
92 79D | 78D | 710D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 44D | 45D | 41B | 42B | 43D 0
93 79D | 78D | 710D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 45D | 44D | 42B | 43D | 41B 0
94 79D | 78D | 710D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 45D | 41B | 44D | 42B | 43D 0
95 79D | 78D | 710D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 45D | 41B | 42B | 44D | 43D 0
96 79D | 78D | 710D | 72A | 71A | 74A | 73A | 75A | 76A | 77A | 45D | 41B | 42B | 43D | 44D 0
97 79D | 78D | 710D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 44D | 45D | 41B | 42B | 43D 0
98 79D | 78D | 710D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 45D | 44D | 42B | 43D | 41B 0
99 79D | 78D | 710D | 77A | 74A | 75A | 72A | 71A | 76A | 73A | 45D | 41B | 44D | 42B | 43D 0
100 | 78D | 79D | 710D | 71A | 72A | 73A | 74A | 75A | 76A | 77A | 44D | 45D | 43D | 41B | 42B 0

€51



{ 19 4 ] 1 a [ [ H
A13197N A4 HAANTMIIAFTeINABITUMVUTDVUAIAUN 4

soui HaFNENSTAREINde UM A LA T T 4 AMANURINS TN
1 | 116C | 111A | 112A | 113A | 114A | 115A | 103B | 101A | 102A | 104B | 106D | 105D | 163A | 162A | 161A 0
2 | 116C | 111A | 112A | 113A | 114A | 115A | 105D | 101A | 102A | 103B | 104B | 106D | 163A | 162A | 161A 0
3 | 116C | 115A | 113A | 114A | 111A | 112A | 106D | 102A | 101A | 105D | 103B | 104B | 162A | 161A | 163A 0
4 | 116C | 115A | 113A | 114A | 111A | 112A | 104B | 102A | 101A | 106D | 105D | 103B | 162A | 161A | 163A 0
5 | 116C | 115A | 114A | 111A | 112A | 113A | 106D | 101A | 102A | 105D | 103B | 104B | 161A | 163A | 162A 0
6 | 116C | 112A | 115A | 114A | 111A | 113A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 163A | 162A 0
7 | 116C | 112A | 115A | 114A | 111A | 113A | 103B | 101A | 102A | 104B | 106D | 105D | 161A | 163A | 162A 0
8 | 116C | 115A | 114A | 111A | 112A | 113A | 103B | 101A | 102A | 104B | 106D | 105D | 162A | 161A | 163A 0
9 | 116C | 115A | 114A | 111A | 112A | 113A | 105D | 101A | 102A | 103B | 104B | 106D | 162A | 161A | 163A 0
10 | 116C | 113A | 111A | 112A | 114A | 115A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 163A | 162A 0
11 | 116C | 113A | 111A | 112A | 114A | 115A | 103B | 101A | 102A | 104B | 106D | 105D | 161A | 163A | 162A 0
12 | 116C | 113A | 111A | 112A | 114A | 115A | 106D | 102A | 101A | 105D | 103B | 104B | 162A | 161A | 163A 0
13 | 116C | 113A | 111A | 112A | 114A | 115A | 104B | 102A | 101A | 106D | 105D | 103B | 162A | 161A | 163A 0
14 | 116C | 112A | 115A | 114A | 111A | 113A | 105D | 102A | 101A | 103B | 104B | 106D | 163A | 162A | 161A 0

129!



A v J v A 1 a Y Vo oA 1
ATNN A4 HAAWTNITIALTYINADITUAVUIDVUNIAUN 4 (71D)

soudi HaFNENSTAREINde T UA s a AT T 4 AMANURINS TN
15 | 116C | 111A | 112A | 113A | 114A | 115A | 103B | 101A | 102A | 104B | 106D | 105D | 162A | 161A | 163A 0
16 | 116C | 111A | 112A | 113A | 114A | 115A | 105D | 101A | 102A | 103B | 104B | 106D | 162A | 161A | 163A 0
17 | 116C | 111A | 112A | 113A | 114A | 115A | 106D | 101A | 102A | 105D | 103B | 104B | 162A | 161A | 163A 0
18 | 116C | 111A | 112A | 113A | 114A | 115A | 104B | 101A | 102A | 106D | 105D | 103B | 162A | 161A | 163A 0
19 | 116C | 115A | 114A | 111A | 112A | 113A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 163A | 162A 0
20 | 116C | 115A | 114A | 111A | 112A | 113A | 103B | 101A | 102A | 104B | 106D | 105D | 161A | 163A | 162A 0
21 | 116C | 115A | 114A | 111A | 112A | 113A | 105D | 101A | 102A | 103B | 104B | 106D | 161A | 163A | 162A 0
22 | 116C | 112A | 115A | 114A | 111A | 113A | 105D | 101A | 102A | 103B | 104B | 106D | 161A | 163A | 162A 0
23 | 116C | 112A | 115A | 114A | 111A | 113A | 106D | 101A | 102A | 105D | 103B | 104B | 161A | 163A | 162A 0
24 | 116C | 115A | 114A | 111A | 112A | 113A | 106D | 101A | 102A | 105D | 103B | 104B | 162A | 161A | 163A 0
25 | 116C | 115A | 114A | 111A | 112A | 113A | 104B | 101A | 102A | 106D | 105D | 103B | 162A | 161A | 163A 0
26 | 116C | 112A | 115A | 114A | 111A | 113A | 106D | 102A | 101A | 105D | 103B | 104B | 163A | 162A | 161A 0
27 | 116C | 112A | 115A | 114A | 111A | 113A | 104B | 102A | 101A | 106D | 105D | 103B | 163A | 162A | 161A 0
28 | 116C | 112A | 115A | 114A | 111A | 113A | 103B | 102A | 101A | 104B | 106D | 105D | 163A | 162A | 161A 0
29 | 116C | 113A | 111A | 112A | 114A | 115A | 106D | 102A | 101A | 105D | 103B | 104B | 163A | 162A | 161A 0
30 | 116C | 113A | 111A | 112A | 114A | 115A | 104B | 102A | 101A | 106D | 105D | 103B | 163A | 162A | 161A 0

GS1



A v J v A 1 a Y Vo oA 1
A1TNN A4 HAAWTNITIALTYINADITUAVUIDVUNIAUN 4 (71D)

soudi HaFNENSTAREINde TR A LA T T 4 AMANURINZ TN
31 [ 116C | 115A | 113A | 114A | 111A | 112A | 106D | 102A | 101A | 105D | 103B | 104B | 163A | 162A | 161A 0
32 [ 116C | 115A | 113A | 114A | 111A | 112A | 104B | 102A | 101A | 106D | 105D | 103B | 163A | 162A | 161A 0
33 | 116C | 115A | 113A | 114A | 111A | 112A | 103B | 102A | 101A | 104B | 106D | 105D | 163A | 162A | 161A 0
34 | 116C | 115A | 113A | 114A | 111A | 112A | 105D | 102A | 101A | 103B | 104B | 106D | 163A | 162A | 161A 0
35 | 116C | 115A | 114A | 111A | 112A | 113A | 105D | 101A | 102A | 103B | 104B | 106D | 161A | 162A | 163A 0
36 | 116C | 115A | 114A | 111A | 112A | 113A | 106D | 101A | 102A | 105D | 103B | 104B | 161A | 162A | 163A 0
37 | 116C | 115A | 113A | 114A | 111A | 112A | 106D | 101A | 102A | 104B | 103B | 105D | 161A | 162A | 163A 0
38 [ 116C | 113A | 114A | 111A | 112A | 115A | 105D | 101A | 102A | 103B | 104B | 106D | 161A | 162A | 163A 0
39 [ 116C | 113A | 114A | 111A | 112A | 115A | 106D | 101A | 102A | 105D | 103B | 104B | 161A | 162A | 163A 0
40 | 116C | 113A | 111A | 112A | 114A | 115A | 103B | 102A | 101A | 104B | 106D | 105D | 162A | 161A | 163A 0
41 | 116C | 113A | 111A | 112A | 114A | 115A | 105D | 102A | 101A | 103B | 104B | 106D | 162A | 161A | 163A 0
42 | 116C | 112A | 115A | 114A | 111A | 113A | 106D | 101A | 102A | 105D | 103B | 104B | 163A | 162A | 161A 0
43 | 116C | 112A | 115A | 114A | 111A | 113A | 104B | 101A | 102A | 106D | 105D | 103B | 163A | 162A | 161A 0
44 | 116C | 112A | 115A | 114A | 111A | 113A | 103B | 101A | 102A | 104B | 106D | 105D | 163A | 162A | 161A 0
45 | 116C | 112A | 115A | 114A | 111A | 113A | 105D | 101A | 102A | 103B | 104B | 106D | 163A | 162A | 161A 0

961



A v J v A 1 a Y Vo oA 1
A1TNN A4 HAAWTNITIALTYINADITUAVUIDVUNIAUN 4 (71D)

soudi HaFNENSTAREINde TR A LA T T 4 AMANURINZ TN
46 | 116C | 115A | 113A | 114A | 111A | 112A | 103B | 102A | 101A | 104B | 106D | 105D | 162A | 161A | 163A 0
47 | 116C | 115A | 113A | 114A | 111A | 112A | 105D | 102A | 101A | 103B | 104B | 106D | 162A | 161A | 163A 0
48 | 116C | 113A | 111A | 112A | 114A | 115A | 105D | 101A | 102A | 103B | 104B | 106D | 161A | 162A | 163A 0
49 | 116C | 113A | 111A | 112A | 114A | 115A | 106D | 101A | 102A | 105D | 103B | 104B | 161A | 162A | 163A 0
50 | 116C | 115A | 113A | 114A | 111A | 112A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 162A | 163A 0
51 | 116C | 112A | 115A | 114A | 111A | 113A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 163A | 162A 0
52 | 116C | 112A | 115A | 114A | 111A | 113A | 103B | 101A | 102A | 104B | 106D | 105D | 161A | 163A | 162A 0
53 | 116C | 112A | 115A | 114A | 111A | 113A | 105D | 101A | 102A | 103B | 104B | 106D | 161A | 162A | 163A 0
54 | 116C | 112A | 115A | 114A | 111A | 113A | 106D | 101A | 102A | 105D | 103B | 104B | 161A | 162A | 163A 0
55 | 116C | 112A | 115A | 114A | 111A | 113A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 162A | 163A 0
56 | 116C | 112A | 115A | 114A | 111A | 113A | 106D | 101A | 102A | 104B | 103B | 105D | 161A | 162A | 163A 0
57 | 116C | 113A | 114A | 111A | 112A | 115A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 163A | 162A 0
58 | 116C | 113A | 114A | 111A | 112A | 115A | 103B | 101A | 102A | 104B | 106D | 105D | 161A | 163A | 162A 0
59 | 116C | 113A | 114A | 111A | 112A | 115A | 105D | 101A | 102A | 103B | 104B | 106D | 161A | 163A | 162A 0
60 | 116C | 113A | 114A | 111A | 112A | 115A | 106D | 101A | 102A | 105D | 103B | 104B | 161A | 163A | 162A 0

LS1



A v J v A 1 a Y Vo oA 1
A1TNN A4 HAAWTNITIALTYINADITUAVUIDVUNIAUN 4 (71D)

soudi HaFNENSTAREINde TR A LA T T 4 AMANURINZ TN
61 | 116C | 115A | 113A | 114A | 111A | 112A | 105D | 101A | 102A | 103B | 104B | 106D | 161A | 162A | 163A 0
62 | 116C | 115A | 113A | 114A | 111A | 112A | 106D | 101A | 102A | 105D | 103B | 104B | 161A | 162A | 163A 0
63 | 116C | 113A | 111A | 112A | 114A | 115A | 105D | 101A | 102A | 103B | 104B | 106D | 161A | 163A | 162A 0
64 | 116C | 113A | 111A | 112A | 114A | 115A | 106D | 101A | 102A | 105D | 103B | 104B | 161A | 163A | 162A 0
65 | 116C | 112A | 115A | 114A | 111A | 113A | 105D | 101A | 102A | 103B | 104B | 106D | 161A | 163A | 162A 0
66 | 116C | 112A | 115A | 114A | 111A | 113A | 106D | 101A | 102A | 105D | 103B | 104B | 161A | 163A | 162A 0
67 | 116C | 115A | 114A | 111A | 112A | 113A | 103B | 101A | 102A | 104B | 106D | 105D | 163A | 162A | 161A 0
68 | 116C | 115A | 114A | 111A | 112A | 113A | 106D | 101A | 102A | 105D | 103B | 104B | 163A | 162A | 161A 0
69 | 116C | 115A | 114A | 111A | 112A | 113A | 104B | 101A | 102A | 106D | 105D | 103B | 163A | 162A | 161A 0
70 | 116C | 115A | 114A | 111A | 112A | 113A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 162A | 163A 0
71 | 116C | 115A | 114A | 111A | 112A | 113A | 106D | 101A | 102A | 104B | 103B | 105D | 161A | 162A | 163A 0
72 | 116C | 113A | 114A | 111A | 112A | 115A | 103B | 101A | 102A | 104B | 106D | 105D | 162A | 161A | 163A 0
73 | 116C | 113A | 114A | 111A | 112A | 115A | 105D | 101A | 102A | 103B | 104B | 106D | 162A | 161A | 163A 0
74 | 116C | 113A | 111A | 112A | 114A | 115A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 162A | 163A 0
75 | 116C | 113A | 111A | 112A | 114A | 115A | 106D | 101A | 102A | 104B | 103B | 105D | 161A | 162A | 163A 0

861



A v J v A 1 a Y Vo oA 1
A1TNN A4 HAAWTNITIALTYINADITUAVUIDVUNIAUN 4 (71D)

soudi HaFNENSTAREINde TR A LA T T 4 AMANURINZ TN
76 | 116C | 111A | 112A | 113A | 114A | 115A | 105D | 101A | 102A | 103B | 104B | 106D | 161A | 162A | 163A 0
77 | 116C | 111A | 112A | 113A | 114A | 115A | 106D | 101A | 102A | 105D | 103B | 104B | 161A | 162A | 163A 0
78 | 116C | 111A | 112A | 113A | 114A | 115A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 162A | 163A 0
79 | 116C | 111A | 112A | 113A | 114A | 115A | 106D | 101A | 102A | 104B | 103B | 105D | 161A | 162A | 163A 0
80 | 116C | 115A | 114A | 111A | 112A | 113A | 106D | 102A | 101A | 105D | 103B | 104B | 163A | 162A | 161A 0
81 | 116C | 115A | 114A | 111A | 112A | 113A | 104B | 102A | 101A | 106D | 105D | 103B | 163A | 162A | 161A 0
82 | 116C | 113A | 114A | 111A | 112A | 115A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 162A | 163A 0
83 | 116C | 113A | 114A | 111A | 112A | 115A | 106D | 101A | 102A | 104B | 103B | 105D | 161A | 162A | 163A 0
84 | 116C | 115A | 113A | 114A | 111A | 112A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 163A | 162A 0
85 | 116C | 113A | 114A | 111A | 112A | 115A | 106D | 101A | 102A | 105D | 103B | 104B | 162A | 161A | 163A 0
86 | 116C | 113A | 114A | 111A | 112A | 115A | 104B | 101A | 102A | 106D | 105D | 103B | 162A | 161A | 163A 0
87 | 116C | 115A | 114A | 111A | 112A | 113A | 103B | 102A | 101A | 104B | 106D | 105D | 163A | 162A | 161A 0
88 | 116C | 115A | 114A | 111A | 112A | 113A | 105D | 102A | 101A | 103B | 104B | 106D | 163A | 162A | 161A 0
89 | 116C | 113A | 111A | 112A | 114A | 115A | 103B | 102A | 101A | 104B | 106D | 105D | 163A | 162A | 161A 0
90 | 116C | 113A | 111A | 112A | 114A | 115A | 105D | 102A | 101A | 103B | 104B | 106D | 163A | 162A | 161A 0

6651



A v J v A 1 a Y Vo oA 1
A1TNN A4 HAAWTNITIALTYINADITUAVUIDVUNIAUN 4 (71D)

soudi HaFNENSTAREINde TR A LA T T 4 AMANURINZ TN
91 [ 116C | 111A | 112A | 113A | 114A | 115A | 106D | 101A | 102A | 105D | 103B | 104B | 163A | 162A | 161A 0
92 [ 116C | 111A | 112A | 113A | 114A | 115A | 104B | 101A | 102A | 106D | 105D | 103B | 163A | 162A | 161A 0
93 | 116C | 113A | 114A | 111A | 112A | 115A | 106D | 101A | 102A | 105D | 103B | 104B | 163A | 162A | 161A 0
94 | 116C | 113A | 114A | 111A | 112A | 115A | 104B | 101A | 102A | 106D | 105D | 103B | 163A | 162A | 161A 0
95 | 116C | 113A | 114A | 111A | 112A | 115A | 103B | 101A | 102A | 104B | 106D | 105D | 163A | 162A | 161A 0
96 | 116C | 113A | 114A | 111A | 112A | 115A | 105D | 101A | 102A | 103B | 104B | 106D | 163A | 162A | 161A 0
97 | 116C | 112A | 115A | 114A | 111A | 113A | 105D | 101A | 102A | 103B | 104B | 106D | 161A | 162A | 163A 0
98 [ 116C | 112A | 115A | 114A | 111A | 113A | 106D | 101A | 102A | 105D | 103B | 104B | 161A | 162A | 163A 0
99 [ 116C | 112A | 115A | 114A | 111A | 113A | 104B | 101A | 102A | 106D | 105D | 103B | 161A | 162A | 163A 0
100 | 116C | 112A | 115A | 114A | 111A | 113A | 106D | 101A | 102A | 104B | 103B | 105D | 161A | 162A | 163A 0

091



{ 19 4 ] 1 a [ [ H
A1319% 1.5 HAANT MITIAFTEINADIFUMVUTDVUAIAUN 5

soufi MadNENsTATEINd e T UAIIYIIVHA IR 5 ANNURIZTY
1 201C | 191C [ 192C | 193C | 181C | 182C | 171C | 161C | 162C | 163D | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
2 201C | 192C [ 191C | 193C | 181C | 182C | 171C | 161C | 162C | 163D | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
3 201C | 193C [ 192C | 191C | 181C | 182C | 171C|[161C | 162C | 163D | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
4 201C | 191C [ 192C | 193C | 181C [ 182C | 171C | 161C | 162C | 163D | 151D | 143D | 144D | 141A | 142A | 145D | 133D | 131A | 132A | 121D 210,000
5 201C | 192C [ 191C | 193C | 181C | 182C | 171C | 161C | 162C | 163D | 151D | 143D | 144D | 141A | 142A | 145D | 133D | 131A | 132A | 121D 210,000
6 201C | 193C [ 192C | 191C | 181C | 182C | 171C|[161C | 162C | 163D | 151D | 143D | 144D | 141A | 142A | 145D | 133D | 131A | 132A | 121D 210,000
7 201C | 191C [ 192C | 193C | 182C | 181C | 171C|[161C | 162C | 163D | 151D | 141A | 143D | 142A | 144D | 145D | 133D | 131A | 132A | 121D 210,000
8 201C | 192C [ 191C | 193C | 182C | 181C | 171C | 161C | 162C | 163D | 151D | 141A| 143D | 142A | 144D | 145D | 133D | 131A | 132A | 121D 210,000
9 201C | 193C [ 192C | 191C | 182C | 181C | 171C|161C | 162C | 163D | 151D | 141A | 143D | 142A | 144D | 145D | 133D | 131A | 132A | 121D 210,000
10 [201C | 191C|[192C | 193C | 182C | 181C|171C|162C | 163D |161C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
11 201C | 192C [ 191C | 193C | 182C | 181C | 171C [ 162C | 163D | 161C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
12 [201C|193C|192C | 191C | 182C | 181C | 171C| 162C | 163D | 161C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A| 132A | 121D 210,000
13 [201C | 191C|[192C | 193C | 182C | I181C | 171C| 163D | 161C | 162C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
14 (201C|192C [ 191C | 193C|[182C | 181C | 171C| 163D | 161C|162C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
15 [201C|193C|[192C | 191C|[182C | 181C|171C|163D|161C|162C|151D|141A | 142A (143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
16 [201C|191C|[192C | 193C|[182C | 181C|171C|163D|162C | 161C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
17 [201C|192C [ 191C | 193C|[182C | 181C | 171C| 163D | 162C | 161C | 151D | 141A | 142A (143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
18 [201C|191C|[192C|193C|182C | 181C|171C|162C|163D|161C|151D|141A|143D|142A 144D | 145D | 133D | 131A | 132A | 121D 210,000
19 [201C|192C|[191C | 193C|[182C | 181C|171C|162C|163D|161C|151D|141A| 143D | 142A| 144D | 145D | 133D | 131A | 132A | 121D 210,000
20 [201C[193C | 192C | 191C|[182C | 181C|[171C|162C 163D | 161C | 151D | 141A | 143D | 142A | 144D | 145D | 133D | 131A | 132A | 121D 210,000
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~ Y4 v A 1 a 9 Vv A 1
A1TNN A5 HAAWTNITIALTYINADITUAUUIDVUAIAUN 5 (71D)

sou HASNEMITAREINA 0T URIUTIVUAIFT U 5 ANIHINZAN
21 | 201C | 191C [ 192C | 193C|[182C | 181C | 171C [ 163D | 162C | 161C [ 151D | 143D | 141A | 142A| 144D | 145D | 133D | 131A | 132A | 121D 210,000
22 1201C|192C [ 191C | 193C|[182C | 181C | 171C|[163D | 162C | 161C [ 151D | 143D | 141A | 142A| 144D | 145D | 133D | 131A | 132A | 121D 210,000
23 |201C | 193C [ 192C | 191C| 182C | 181C | 171C | 163D | 162C | 161C | 151D | 143D | 141A | 142A | 144D | 145D | 133D | 131A | 132A| 121D 210,000
24 1201C | 191C [ 192C | 193C|[182C | 181C | 171C|[161C | 162C | 163D | 151D | 141A | 142A| 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
25 1201C|192C|[191C | 193C|[182C | 181C | 171C|[161C | 162C | 163D | 151D | 141A | 142A| 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
26 |201C |193C [192C|191C| 182C | 181C | 171C | 161C | 162C | 163D | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
27 |1201C | 191C|[192C | 193C|[182C | 181C | 171C|[162C | 161C | 163D | 151D | 141A | 143D | 142A| 144D | 145D | 133D | 131A [ 132A | 121D 210,000
28 1201C|192C|[191C | 193C|[182C | 181C|171C|[162C | 161C | 163D | 151D | 141A | 143D | 142A | 144D | 145D | 133D | 131A [ 132A| 121D 210,000
29 |201C |193C [192C|191C | 182C | 181C | 171C | 162C | 161C | 163D | 151D | 141A | 143D | 142A | 144D | 145D | 133D | 131A | 132A| 121D 210,000
30 |201C|191C|[192C | 193C|[182C | 181C | 171C|[163D | 161C|162C [ 151D | 141A | 143D | 142A| 144D | 145D | 133D | 131A | 132A | 121D 210,000
31 |201C|192C|[191C | 193C|[182C | 181C|171C|[163D|161C|162C | 151D | 141A | 143D | 142A | 144D | 145D | 133D | 131A | 132A | 121D 210,000
32 |1201C|193C|[192C | 191C|[182C | 181C | 171C|[ 163D | 161C|162C [ 151D | 141A | 143D | 142A| 144D | 145D | 133D | 131A [ 132A | 121D 210,000
33 |201C | 191C [ 192C | 193C|[182C | 181C | 171C|[162C | 161C | 163D | 151D | 143D | 144D | 141A | 142A | 145D | 133D | 131A | 132A | 121D 210,000
34 1201C|192C|[191C | 193C|[182C | 181C|171C|[162C | 161C | 163D | 151D | 143D | 144D | 141A | 142A | 145D | 133D | 131A | 132A | 121D 210,000
35 |1201C|193C|[192C | 191C|[182C | 181C | 171C|[162C | 161C | 163D | 151D | 143D | 144D | 141A | 142A | 145D | 133D | 131A | 132A | 121D 210,000
36 |201C | 191C[192C | 193C|[182C | 181C | 171C|[162C | 161C | 163D | 151D | 142A | 141A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
37 1201C|192C|[191C | 193C|[182C | 181C|171C|[162C | 161C | 163D | 151D | 142A | 141A| 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
38 |1201C|193C|[192C | 191C|[182C | 181C | 171C|[162C | 161C | 163D | 151D | 142A | 141A| 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
39 |1201C|191C|[192C | 193C|[182C | 181C | 171C|[161C | 162C | 163D | 151D | 142A | 141A| 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
40 [201C|192C|[191C|193C|182C | 181C | 171C|161C|[162C | 163D | 151D | 142A | 141A| 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
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~ Y4 v A 1 a 9 Vv A 1
A1TNN A5 HAAWTNITIALTYINADITUAUUIDVUAIAUN 5 (71D)

sou HASNEMITAREINE 0 FUA VU SO VUTIFT U 5 AN NNHINTEY
41 201C | 193C | 192C [ 191C | 182C [ 181C | 171C | 161C [ 162C | 163D | 151D | 142A | 141A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
42 |201C|192C | 191C | 193C | 181C | 182C | 171C | 161C | 162C | 163D | 151D | 142A | 141A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
43 |201C|193C | 192C | 191C| 181C | 182C | 171C | 161C | 162C | 163D | 151D | 142A | 141A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
44 |201C|191C | 192C | 193C | 182C | 181C | 171C | 162C | 161C | 163D | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
45 [201C | 192C [ 191C | 193C | 182C [ 181C | 171C[162C | 161C | 163D | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
46 [201C | 193C|[192C | 191C|182C | 181C | 171C|[162C |161C | 163D | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
47 |201C|191C | 192C | 193C | 181C | 182C | 171C | 161C | 162C | 163D | 151D | 141A | 143D | 142A | 144D | 145D | 133D | 131A | 132A| 121D 210,000
48 |201C|192C | 191C | 193C | 181C | 182C | 171C | 161C | 162C | 163D | 151D | 141A | 143D | 142A | 144D | 145D | 133D | 131A | 132A| 121D 210,000
49 |201C|193C|192C | 191C|181C|182C | 171C | 161C | 162C| 163D | 151D | 141A | 143D | 142A | 144D | 145D | 133D | 131A | 132A| 121D 210,000
50 |201C|[191C|192C|193C | 181C | 182C [ 171C|161C|162C 163D | 151D | 143D | 144D | 141A | 142A| 145D | 133D | 131A | 132A| 121D 210,000
51 201C | 192C | 191C [ 193C | 181C [ 182C | 171C | 161C [ 162C | 163D | 151D | 143D | 144D | 141A | 142A | 145D | 133D | 131A | 132A | 121D 210,000
52 [201C | 193C|192C | 191C | 181C | 182C | 171C | 161C | 162C | 163D | 151D | 143D | 144D | 141A | 142A | 145D | 133D | 131A | 132A | 121D 210,000
53 [201C|191C|192C | 193C | 181C | 182C | 171C | 162C | 163D | 161C | 151D | 142A | 141A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
54 [201C | 192C|191C|193C | 181C|182C | 171C | 162C | 163D | 161C | 151D | 142A | 141A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
55 1201C[193C | 192C | 191C | 181C | 182C [ 171C | 162C | 163D | 161C | 151D | 142A | 141A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
56 |201C|[191C|192C|193C|182C | 181C|[171C| 163D |162C [161C | 151D | 142A| 141A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
57 |201C | 192C | 191C | 193C | 182C | 181C | 171C | 163D | 162C | 161C | 151D | 142A | 141A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
58 [201C|193C|192C|191C | 182C | 181C|171C | 163D | 162C | 161C | 151D | 142A| 141A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
59 [201C|191C|192C|193C | 182C | 181C|171C| 163D | 161C | 162C | 151D | 142A| 141A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
60 |201C|192C|[191C|193C|[182C|181C|171C|[163D|161C|162C|[151D| 142A|141A| 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
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A1TNN A5 HAAWTNITIALTYINADITUAUUIDVUAIAUN 5 (71D)

=
9UN

v ¢ v A 1 a Y Y d'
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AANUHINZEN
81 [201C|191C|192C|193C | 181C | 182C | 171C | 163D | 162C | 161C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
82 [201C |192C|191C|193C | 181C |182C | 171C| 163D | 162C | 161C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
83 [201C |193C|192C|191C | 181C |182C | 171C | 163D | 162C | 161C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
84 [201C |191C|192C | 193C | 181C | 182C | 171C | 163D | 161C | 162C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
85 |201C |192C|191C|193C | 181C |182C | 171C| 163D | 161C | 162C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
86 |201C |193C|192C|191C | 181C |182C | 171C| 163D | 161C | 162C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
87 |201C |191C|192C | 193C | 181C | 182C | 171C | 162C | 163D | 161C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
88 [201C |192C|191C|193C | 181C |182C | 171C|162C | 163D | 161C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
89 [201C |193C|192C|191C | 181C |182C | 171C|162C | 163D | 161C | 151D | 141A | 142A | 143D | 144D | 145D | 133D | 131A | 132A| 121D 210,000
90 |201C [ 191C |192C | 193C | 182C | 181C | 171C | 163D | 162C | 161C | 151D | 141A | 143D | 142A | 144D | 145D | 133D | 131A | 132A | 121D 210,000
91 |201C [192C | 191C | 193C| 182C | 181C | 171C | 163D | 162C | 161C | 151D | 141A | 143D | 142A | 144D | 145D | 133D | 131A | 132A | 121D 210,000
92 |201C [ 191C | 192C | 193C | 182C | 181C | 171C | 162C | 161C | 163D | 151D | 143D | 144D | 141A | 142A | 145D | 133D | 131A | 132A | 121D 210,000
93 |201C [ 192C [ 191C | 193C | 182C | 181C | 171C | 162C | 161C | 163D | 151D | 143D | 144D | 141A | 142A | 145D | 133D | 131A | 132A | 121D 210,000
94 |201C [ 193C | 192C | 191C| 182C | 181C | 171C | 162C | 161C | 163D | 151D | 143D | 144D | 141A | 142A | 145D | 133D | 131A | 132A | 121D 210,000
95 |201C [ 191C | 192C | 193C | 182C | 181C | 171C | 162C | 163D | 161C | 151D | 143D | 141A | 142A | 144D | 145D | 133D | 131A | 132A | 121D 210,000
96 |201C [192C | 191C | 193C | 182C | 181C | 171C | 162C | 163D | 161C | 151D | 143D | 141A| 142A [ 144D | 145D | 133D | 131A | 132A | 121D 210,000
97 |201C[193C [192C | 191C| 182C | 181C | 171C | 162C | 163D | 161C | 151D | 143D | 141A | 142A | 144D | 145D | 133D | 131A | 132A | 121D 210,000
98 |201C [ 191C [192C | 193C | 181C | 182C | 171C | 162C | 161C | 163D | 151D | 142A| 141A| 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
99 |201C [ 192C [ 191C | 193C | 181C | 182C | 171C | 162C | 161C | 163D | 151D | 142A| 141A | 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
100 |201C | 193C | 192C|191C | 181C|182C | 171C|162C|161C | 163D |151D| 142A| 141A| 143D | 144D | 145D | 133D | 131A | 132A | 121D 210,000
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ABSTRACT

This paper presents a hybrid approach for 2D bin packing problems, which requires to place a set of
square boxes and rectangular boxes within a large rectangular truck bed. This work proposes a hybrid
algorithm, genetic algorithm with local search, to solve a two-dimensional bin packing problem in
construction material store. The objective is to use the least number of trucks possible to satisfy
customer demands. Genetic Algorithm with local search procedures produce better efficiency in
finding solutions than general heuristic algorithms. The results show that an algorithm can find an
optimal solution with the largest useful space and all items are loaded on truck bed.

Keywords: 2D bin packing problems; Hybrid Algorithm; Genetic Algorithm; Local Search;

1. INTRODUCTION

In the two-dimensional bin packing problem, it is required to allocate a set of rectangular and
square items to a larger rectangular bin. The objective is to allocate all the items to minimize the
number of bins. There are many applications related to two-dimensional bin packing problem. In the
shipping department of logistics company, the company deals with a problem in which a batch of
various sized objects are loaded as many as possible in a rectangular area of truck beds. The company
aims to minimize the number of trucks used to deliver items and all items are loaded on truck bed.

There are many algorithms related to two-dimensional bin packing problem such as Hopper
and Turton (2001) compares the hybrid algorithms (meta-heuristic and heuristic algorithms) in terms of
solution quality and computation time of packing problems of different size. The two-dimensional (2D)
rectangular and fixed set of items have to be allocated on a single object for packing problem in order to
show the design of their performance is compared to random search (RS) and heuristic packing
routines. Jakob (1994) was developed hybrid genetic algorithms (GA) and bottom-left (BL) heuristic of
polygons are bracketed by rectangular shape. BL is used to pack each polygon to a bottom-left most
position of a container. GA is used for finding order of polygons. This method is simple and fast but it
is not efficient for a complex polygon. Zhang, Deng, and Kang (2015) introduced a hybrid heuristic
algorithm for the two-dimensional rectangular packing problem. The divine-and-conquer approach is
used. The algorithm breaks a problem into subproblems that are similar to the original problem but
smaller in size. The subproblem is solved recursively and combined these solutions to create a solution
to the original problem. The results shown that hybrid heuristic algorithm outperformed other two
heuristics in percent of unpacked area and CPU time. Mhand, Stephane and Lei (2014) to solve three-
dimensional single bin-size bin packing problem using integer linear programming based on
metaheuristics. Finally, proposed heuristics are evaluated on a set of random instances when compared
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to the results obtained by one of the best methods of the literature. allows the search space to be
reduced. Pisinger and Sigurd (2005) present an integer-linear formulation of the 2DVSBPP and
introduce several lower bounds for the problem and determine of the two-dimensional variable sized
bin packing problem (2DVSBPP). Christian and Verena (2013) consider the oriented 2D bin packing
problem under free guillotine cutting, a problem set of oriented rectangular items is given packed into
a minimum number of bins of equal size. Our algorithm proposal use of a randomized one-pass
heuristic for constructing solutions. In summary, the best solutions generated by the evolutionary
algorithm for the 500 instances use 7,239 bins in total. This is the best value ever achieved by any
algorithm proposed for the 2BP.Gea and Hae (1998) proposed genetic algorithm for two-dimensional
packing problems. The algorithm is applicable to not only convex shaped objects, but can also handle
any type of concave and complex shaped objects including objects with holes. This approach is
improved over previous genetic algorithms in introducing a new concept of a two-dimensional genetic
chromosome. The total layout space of a rectangular bin is divided into a finite number of cells for
mapping it into 2D genetic algorithm chromosome. The results show that several goods layouts are
obtained. Bortfeldt (2006) developed a genetic algorithm for the two-dimensional strip packing problem
(2D-SPP). Given a set of rectangular pieces and a container of fixed width and variable length. The GA
is subjected to a comprehensive test using benchmark instances with up to 5,000 pieces. Compared to
eleven competing methods from the literature the GA performs best.

This paper presents a hybrid algorithm combining genetic algorithm with local search for two-
dimensional bin packing problem in construction material store to minimize transportation costs for the
firm. For each transportation truck, an attempt is made to place the objects so that the area of the
smallest rectangle bounding all the objects is minimized. In the final layout of all trucks, it is desired
that there should be no overlap of any items on truck beds, while they are placed as close to each other
as possible. The paper is organized as follows; A problem description is presented in section two. In
section three, the solution methodology is proposed. Test and Results are shown in section four. In
section five, the results are concluded.

2. PROBLEM DESCRIPTION

Based on real operations in construction material store, it is assumed that a store have k trucks
available for transportation. Each empty truck bed has W in width and L in length. Given q types of
square boxes with the number of 72; boxes. Each boxes type g has length /; and width w;. Moreover,
given J types of rectangular boxes with the number of 71 boxes. Each type of boxes j has length a; and
width b;.

Assumed to have rectangular shapes and can be rotated by 90 degrees before placing on truck
beds. One common way of minimizing transportation costs for the construction material store is by
using the least number of trucks possible. This method should help the enterprises make packing plans.
In the final layout, it is desired that there should be no overlap of any objects while they are placed as
close to each other as possible.

3. SOLUTION METHODOLOGY

In this section, A hybrid genetic algorithm with local search are developed. The algorithm is as
follows:

3.1 Genetic Algorithm
We deploy genetic algorithm to make decision on packing all items. Rectangular boxes which
can be rotated by 90 degrees. We can place it in a horizontal and vertical orientation. When we place an
item in a horizontal orientation, given j types of large rectangular boxes with the number of m;
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products. Each type of rectangular boxes j has length a; and width b)‘ Given g types of square boxes
with the number of 7; boxes. Each boxes type q has length I, and width w,.The genetic algorithm
involves three steps:
3.1.1 Population initialization
Population initialization is an initial solution to be used in an algorithm. The initial
individual is represented by string of variables. It is obtained by randomly generating two individuals,
which are called Parent 1 and Parent 2 . After population initialization, the algorithm evolves through
genetic operation and fitness evaluation.
3.2.2 Genetic Operation
3.2.2.1 Crossover
- Starting from the first order crossover (OX) is used to order same the position. Choose
two random cut points.
- Exchange the position internal the cut point, then insert H into the position outside the
cut point that is the same as the internal cut as shown below.
- Take position within the cut point. Move to forefront and take the position with the H to
behind the internal cut point.

- Exchange the position internal the cut point again. Therefore that have parent 1 and parent 2.

3.2.2.2 Mutation
After the second process in genetic operation. Inverse mutation is the mutation
chromosome. Then random two number for the boundary. The genes between these two positions are
reversed.
- Starting mutation is behind cut point for six and eight position. Take to exchange the
position.
3.2.2.3 Fitness Evaluation
In this step, the fitness evaluation is considered as available space on a truck bed and
calculated by the following equation:

Total area of the largest useful space (Max Z) =
(Packing Areas — Unusaable Areas)

(1)

which has the highest fitness value, will be selected as Parent 1 to calculate for the local
search.

3.2 Local Search
In this step, get the fitness for the best in each iteration. Choose from a random selection of 5
times and arrangement from large to small. compared to the previous to check for fitness and keep a
value and calculation next genetic algorithm.

3.3 Stop Criteria
Repeat steps 3.1 and 3.2 for k and ! iterations, respectively. Keep the chromosome that has the
highest fitness values. This chromosome is considered to be the best arrangement for all boxes.

4. NUMERICAL EXAMPLES

Given one truck available for transportation of construction material store. Each empty truck
bed has (W =1,500 mm) in width and (L =2,100 mm) in length. There are 2 types of square boxes with
the number of 10 and 1 for each type respectively. Box type A has 300 mm in width and length. In
addition, box type Chas 900 mm in width and length. The data are shown in Table 1.
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q n wi x L (mm) Nomenclature
Table 1. Data for 1 10 3005300 A square boxes.
2 1 900x900 c

There is one type of rectangular boxes with 4 pieces to deliver. The boxes has 500 mm in width
and 600 mm in length. Since the box can be rotated 90 degrees, we can place it in a horizontal and
vertical orientation. When we place the product in a horizontal orientation, it is represented by D. In
contrast, when the boxes is placed in a vertical orientation, it is represented by B. The data are shown in
Table 2.

Table 2. Data for rectangular boxes.

j m; a; X b, (mm) Nomenclature
1 “ 500x600 B
2 600x500 D

Deploy genetic algorithm to make decision on packing all items. Rectangular items which can
be rotated by 90 degrees. The genetic algorithm consists of three steps described in section 3.1 is
deployed to find solutions.

4.1 Genetic Algorithm
4.1.1) Population Initialization
We will define the initial chromosome is represented using string of variables.
Parent 1 and Parent 2 is obtained by random all boxes arrangement. The data are shown in table 3.

Table 3. Data for Population Initialization
Population Initialization
Number of
boxes
Parentl Al0 A8 A A6 A3 C13 D15 D14 Bll Bi2| Al A2 A4 AS A7 A9
Parent2 Al0 A2 D14 BI2 A4 AlI0 A5 A3 A6 A9 A7 Cl13 A8 D15 Bll

2 3 4 5 6 7 8 9 10911 | 12 | 13 | 14 | 15

4.1.2) Genetic Operation
- Crossover
Starting from the first order crossover (OX) point look for genes. Choose two
random cut points as shown below in table 4.

Table 4. Data for step 1 a crossover of genetic operation
Parent1 Al0 A8 A6 A3 |Cl13 D15 D14 Bll Bl2 Al A2 | A4 AS A7 A9
Parent2 Al0 A2 D14 Bl2| A4 Al0 A5 A3 A6 A9 A7 (Cl13 A8 D15 BIll

Exchange the position internal the cut point, then insert H into the position outside
the cut point that is the same as the internal cut as shown below.
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Table 4. Data for step 2 a crossover of genetic operation

Parent 1 H A8 H H C13 D15 D14 Bl1l1 Bl12 Al A2 H H H H
Parent2 | H oyl o Hon Bl Qo Niodd o Afotrddandite Ho pdfion Him db 11

L1axe position ¢ fofelront and take e pesiuen With e

to behind the internal cut point.

Table 5. Data for step 3 a crossover of genetic operation

Parentl C13 D15 D14 Bll BlI2 Al A2 H H H H H H H A8
Parent2 A4 AI0O AS A3 A6 A9 A7 H H H H H H H | A2

Exchange the position internal the cut point again. Therefore that have parent 1 and
parent 2.

Table 7. Data for step 4 a crossover of genetic operation

Parent1 CI13 DI5 D14 Bll BI2 Al A2 A4 Al0 A5 A3 A6 A9 A7 A8
Parent2 A4 Al0 AS A3 A6 A9 A7 Cl13 D15 D14 BIl BI2 Al A2 A2

- Mutation

After the second process in genetic operation. Inverse mutation is the mutation
chromosome. Then random two number for the boundary. The genes between these two positions are
reversed.

Starting mutation is behind cut point for six and eight position. Take to exchange
the position.

Table 8. Data for mutation of genetic operation

Parentl CI13 D15 DI4 Bll BI2| Al A2 A4 Al0 A5 A3 A6 A9 | A7 A8
Parent2 A4 Al10 AS A3 A6 | A9 A7 Cl13 D15 D14 Bll Bl2 Al A2 A2
Parentl C13 D15 D14 Bll Bl2+ A4, A2 Al Al0| AS A3 A6 A9 | A7 A8
Parent2 A4 Al0 AS A3 A6 CI3 A7 A9 D15 D14 Bll Bl2 Al | A2 A2

Fitness Evaluation
In this step, the fitness evaluation is considered as available space on a truck
bed and select highest fitness value. The remaining boxes are arranged by local search. Repeat the same
process. The fitness evaluation for the best in each iteraion is shown
in Table 9.

Table 9. Overview of data for genetic algorithm of iteration 1.

Population Intiakzation
Tteraton 1
Nuber of
boxes
Paent]l A0 A8 A6 A3 [C13 DI5 D14 Bll BI2 Al A2
Parent2 Al0 A2 DI4 BI2| A4 AI0 A5 A3 A6 A9 AT

12N (RS HESEI o 7s (NRlR ol ™10 | 11 | 12 | 13 |OQ1D

A4 A5 (A7 A
Cl13 A8 D15 Bl1

Crossover
Parent] Al0 AS A6 A3
Parent2 _Al0 A2 D14 BI12

A
AT

A4 A5 A7 A9
C13 A8 D15 BIll

C13 D15 D14 B11 B12
A4 (A0 AS | A3 | A6

3t

Parent1 H (A8 H H C13 D15 D14 Bli, B12
Parent 2 H H H H A1 A0 A5 A6

A H
A7 H

fat
3

H H
H H

mim Bl

m
(A

A3
Parentl] C13 D15 D14 Bll B12 Al A2 H H
Parent2 A4 A0 A5 A3 A6 A9 A7 H

H

H
Parentl C13 D15 D14 Bll BI2 Al A2 A4 A0 A5 A3 A6 A9 A7
Parent2 A4 A0 A5 A3 A6 A9 A7 C13 D15 D14 Bll Bl12 Al

4
9

Mutation
Parent] C13 D15 D14 Bll BI2 Al A2 A4 A0 A5 A3 A6 A9 A7
Parent2 A4 A0 A5 A3 A6 A9 A7 C13 D15 D14 Bll BI2 Al A2

3

Parent1 C13 D15 D14 Bll BI2 A4 A2 Al AlI0 A5 A3 A6 A9 A7
Parent2 A4 A0 A5 A3 A6 CI3 A7 A9 D15 D14 BIl BI2 Al A2

B

Fitness Valie Total Areas of the largest usefil space (Max Z) = (Packing Areas - Unnisaable Areas)

Parent 1 2.907.600 _—
Parent 2 2.904.600 =7
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Local Search
Iteration 1

1 2 3 4 5 6 7 § /9 10 11 12 13 14 15

Al (A0 AS A3 | A6
Al Al0 A5 A3 A6
Al BI2 A5 A3 A6
Al A0 A5 A3 A6
Al Al0 Bll A3 A6
Al A0 A4 A3 A6

Nuber of
boxes
Random CI3 DI5 D14 Bll BI2 A4
13 D14 DI5 C13 Bll BI2 A4
G99 C13 DI5 D14 Bll Al0 A4
(314 C13 DI5 A7 Bll BI2 A4 D14 AS
(410) C13 DI5 D14 AS BI12 A4
(611) C13 DI5 D14 Bll B12 A5

Local Search
In this step, get the fitness for the best in each iteration. Choose from a random
selection of 5 times and arrangement from large to small. compared to the previous to check for fitness
and keep a value and calculation next genetic algorithm.is shown in table 10 .

BEBBBEE
[
<]
&

A7 A8

Table 10. Data for local search of iteration 1.

Local Search
Tteraton 1
Numberof | 4 | 5 [ 3 | 4l 54| B [ 8 | o |10 1| 12]| 13| 1a] 15
boxes
Random CI13 DI5 D14 Bll BI2 A4 A2 Al AI0 AS A3 A6 A9 A7 A8
(13) Di4 DIs Cl13 Bll BI2 A4 A2 Al Al0 A5 A3 A6 A9 A7 AS
(59) C13 DIs Di4 Bll Al0 A4 A2 Al BI2 A5 A3 A6 A9 A7 A8
(3.14) CI13 DIS A7 Bll BI2 A4 A2 Al Al0 AS A3 A6 A9 DI4 AS
@10) CI13 DIs D14 AS BI2| A4 A2 Al A0 Bll A3 A6 A9 A7 AS
(6.11) C13 DI5S DI4 Bll BI2 AS A2 Al Al0 A4 A3 A6 A9 A7 AS

Thus, Iteration 1 is select a random value )6,11) and lead to parent 1 for iteration 2 of
genetic algorithm and local search to continue is shown in table 11 .

Table 11. Overview of data for genetic algorithm and local search of iteration 2.

Population Infialization
Tteration 2

Nimberof | | , | SMSIEEEINEENE (3 | o |10 | u\i2 |13 |15
boxes

Paext1 |C13 D15 D14 BI1|B12| A5 ‘A2 Al A10| A4 A3 |A6 A9 A7 a8
Paru) | Al |BI2 A3 | A4 [C13| A6 A7 DI5 Bll AS A9 | 42 |Di4 Al0 A5
Crossover

Paratl | C13 DI5 DI4 BIL|B12 A5 A2 A1 A10 A4 A3 | A6 A9 a7 a8
Pamxtd Al |BI2| A3 | A4 [C13| A6 | A7 DIS Bl A3 A9 A2 DI4 Al0 A5
Parxt!  H H DI4| H |B12 A5 A2 Al A0 A+ 3| H H H
Par2 H H H H|[C13 A6 A7 DI5 Bl A8 A9|H D4 H H
Paentl BI12 A5 A2 Al Al0 A3 H H | B H H H H D4
Paext) C13 A6 A7 DIS Bil 49 H H H H H H H D4

Paentl |BI2 A5 A2 | Al AI0
Paent2 | C13 A6 A7 D15 Bil

C13 A6 A7 D15 Bll A8 A9 Di4
A9 BI2 A5 A2 Al A10 A4 A3 Di4

BE Bl
v =

Mutation
Paentl B12 A5 A2 | Al Al0/ A4 A3 CI3 A6 A7 DI5 Bll AS A9 ¢Dl4
Paent2 C13 A6 A7 D15 Bl A8 A9 BI2 A5 A2 Al Al0 A4 A3 DM4

Papntl B12 A5 A2 Al Al0 C13 A3 A4 A6 A7/DI5 Bll| A8 ' A9 DI4
Papnt2 | C13 A6 A7 D15 Bll BI2 A9 A8 | A5 A2 | Al Al0' A4 A3 DI4

Fimess Total Areas of the largest usefil space (MaxZ) = (Packing Areas - Umisaable Areas)
Parent 1 2,902,300
Parent 2 2,904,600
Local Search
Iteration 2
Numberof | ;| 5 | 31 4|5 6|7 |89 |m0|n|n|n|u|s
boxes
Rmdom C13 A6 A7 DI5 Bil BI2 A9 AS A5 A2 Al Al0 A4 A3 DI4
“.12) C13 A6 A7 Al10 Bll B12 A9 A8 A5 A2 Al DI5 A4 A3 D4
(115 €13 A6 A7 DIs Bll BI2 DI4 A8 A5 A) Al Al0 A4 A3 A9
©.11) C13 A6 A7 DI5 Bll B12 A9 A8 D14 A2 Al Al0 A4 A3 A5
@6 C13 BI2 A7 DIS Bll A6 A9 A8 DI4 A2 Al Al0 A4 A3 &S
(35 C13 B2 Bll DIS A7 A6 A9 A8 DI4 A2 Al Al0 A4 A3 AS

58
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Thus, Iteration 2 is select a random value )3,5) and compare fitness value is the best. Lead to
parent 1 for iteration 3 of genetic algorithm and local search to continue is shown in table 12 .
Table 12. Overview of data for genetic algorithm and local search of iteration 3.

Popubstion Intiakzton

Iteration 3
Numberof| 4 | 5 3| a|s|6|7|a|9o[10|n|n|1n|u]|s
bores
Random
Parent] C13 D15 DI4 B11|BI2 A5 A2 Al A10 A4 A3 | A6 A9 A7 a8
Paent2 A4 A2 Al A6 |CI3 A8 DIS A7 D14 A9 Bil| A3 Al0 BI2 AS
Crossover
Parentl C13 DI5 DI4 BI1|BI2 A5 A2 Al A10 A4 A3 | A6 A9 A7 A8
Paent2 A4 A2 Al A6 |CI13 AS DI5 A7 D14 A9 Bil| A3 Al0 BI2 AS
Paent] H H H H |BI2 A5 A2 Al A10 A4 A3|A6 H H H
Puent2 H H H A6|Cl3 AS DI5 A7 D14 A9 Bil|H H H H
Paent] BI2 A5 A2 Al A0 A4 A3|H H H H H H H A6
Puent2 C13 AS DIS A7 D4 A9 Biif| H H H H H H H A6
Parent] BI2 A5 A2 Al Al0 A4 A3 CI3 A8 DI5S A7 D4 A9 BIl A6
Paent2 C13 AS DI5S A7 DI4 A9 Bll BI2 A5 A2 Al Al0 A4 A3 A6
Mutation
Puent] BI2 A5 A2 Al Al0 A4 A3 C13 AS DI5 A7 D4 A9 Bll A6
Parent2 C13 AS DIS A7 DI4 A9 Bil B12 A5 A2 Al AI0 A4 A3 A6
Parentl BI2 A5 A2 Al Al0 CI13 A3 A4 AS DI5S A7 D4 A9 Bll A6
Puent2 C13 AS DIS A7 DI4 BI2 Bll A9 A5 A2 Al A0 A4 A3 A6
Fitmess Total Areas ofthe largest usefil space (Max 2) = (Packing Areas + Umisaable Areas)
Parent 1 2,905.200
Parent 2 2,904,000

Local Search

Iteraton 3
Nuzherof | o | 28l 38 4 |G o | TYAsBh o [10 [ 12| 22| 13|24 |25
bones
Radom BI2 A5 A2 Al Al0|C13 A3 A4 A8 DIS A7 D4 A9 BIl A6
16) C13 AS A2 Al [AI0 B2, A3 | A4 | AS DI5 A7 D4 A9 Bll A6
Q14) B2 Bl A2 A1 A10/C13 A3 A4 A8 DI5 A7 Dl4 A9 AS A6
(.10) B2 AS DI5 Al Al0 CI3 A3 A4 A8 A2 A7 Dl4 A9 BIl A6
(812) BI2| A5 A2 Al |Al0 C13 A3 Di4 AS D15 A7 A4 A9 Bll AS
(515) |B12| AS A2 A1 A6 (C13 A3 A4 A8 DI5 A7 D14 A9 Bll Al0

Repeat the same process for k iterations. The fitness evaluation for the best iteration is shown in
figure 1.

Figurel. Arranging boxes by using GA method

Thus, the total packing area of the truck is 3,150,000 mm?2. Only one truck is used in the
shipment process and all items can be loaded on a truck bed with 2,907,600 mm? utilizing maximum
capacity. The remaining space that can be used is 242,400 mm?. White area in figure 1 is considered to
be unusable area which is not considered in calculation.

5. CONCLUSIONS

In this paper, hybrid algorithm combining genetic algorithm with local search for solving two-
dimensional bin packing problems in construction material store were proposed. The operation of
construction material store was described. Two types of items, square and rectangular boxes, were
considered. Hybrid algorithm, combining genetic algorithm and local search, was developed.
Numerical example with two sizes of square boxes and one size rectangular boxes were given. The

.7\ 59
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results showed that an algorithm can find the optimal solution with the largest useful space and all
items are loaded on truck bed.
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