Journal of The Korea Society of Computer and Information www.ksci.re.kr
Vol. 18, No. 6, June 2013 http://dx.doi.org/10.9708/jksci.2013.18.6.037

An Optimization Rule for Channel Assignment Problem
(CAP)
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Abstract

In the absence of a single deterministic rule for the channel assignment problems, heuristic
algorithms are predominantly employed to partly solve the problems. This paper thus proposes
deterministic rules for the channel assignment problems. These deterministic rules have

successfully yielded the optimal solution when applied to the Philadelphia's 9 case examples.
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Table 1. Philadelphia benchmark instances
Demand Vector (n=21)

8,25,8,8,8,15,18,562,77,28,13,15,31,15,36,57,28,8,10,13,8
Dy
10 13 8
D,
20 20 75
Dy
20 20 20
D, [16,50,16,16,16,30,36,104,154,56,26,30,62,30,72, 114,56, 16,20,26,16
D, 132,100,32,32,32,60,72,208,308, 112,52,60, 124,60, 144,228,112,32,40

Problems (P,)

P, D R P, D R
P D R Ly D, R,
P, D, R, P, D, R
Py D, R |F (= Py D, R,
P, D, R, £, D; R
B Dy B

B 2. Zetdujot Alle| o Znt
Table 2. Summary of results on Philadelphia instances
Known | Lower bounds Upper bounds
Optimum |(5,6) |(7,8)| (9) | (7) | (7) |(10)| (8) |(11)
P, | 426~427 |426 426|426 |428 |428 |426 |426 |432
P, | 426~42] | 426 |426 (426|429 |438 |426 | - | -

A

Py 257 - |257 252|269 | 260 258 |257 | 263
Py 252 252 1252|252 [257 |259 | 2563 (252 | -
Py | 239~240 | - |239|177|240(239|239| - | -
Ps | 178~188 | 177 |178 {177 (188|200 {198 | - | -
P; | 8bb~866 | - (855|855 858 (858 (856 | - | -
Py | 524~527 | - (524|427 |535 546 (627 | - | -

Py [1T13~724| - LT3N TI3N72411,724| - | - | -

defdzlol ARIAA - PP, P, P B E $9HFE
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Fig. 3. Channel assignment rule for uniformed type
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1| - | - | - s ] - |#6] -1 -
g AL I IR EE
31|#9 | - | #8 | - | - | a9 | - |#6]| - | -
a1 49| - | #8 | - | - | a9 | - |#6]| - | -
51| #9 | - | #8 | - | - | #9 | - |[#6]| - | -
61| #9 | - | #8 | - | - |49 | - |#6]| - | -
7149 | - | #8 | - | - | a9 | - |#6]| - | -
(19) sil# | - | e8| - | - |#]| - |#26| - | -
! ol g | Bl TR C|HE] D
(12)-(3)-(17)-(4,19)-(8)-(10) 1 248 11| #9 | - | #8 | - - | #9 | - | #16]| - -
21 #9 | - | #8 | - | - | # | - |#6] - | -
3149 | - | # | - | - |# | - |#6] - | -
1149 | - | #8 | - | - |# | - |#6] - | -
w1l g9 | - | #8 | - | - |#| - |#6] - | -
w61 #9 | - [#6| - | - | #9 | - |#6] - | -
71 #9 | - |#6| - | - |89 | - |#6] - | -
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1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
1 #9 | #20 | #8 | #17 | #15 | #9 #1 | #16 | #2 | #15
1811 #9 - #16 - - #9 - #16 - -
1 I N I N N T B 1 LB R e R R BT A Y B N B S R
201 #8 | - [#9 | - |#16| - | #8| - [#9 | - 50 | s 2l i el i 2
5ilse!| - |31 - || - |6l - | 281 - 31| #9 | # #8 | #17 | #15 | #9 | #7 | #16 | #2 | #1
221 | #9 _ #16 _ #8 _ #9 _ #16 _ 41 #9 #20 #8 #17 | #15 #9 #7 #16 #2 #15
231] #8 _ #9 _ #16 _ #3 - #9 _ 51 #9 | #20 | #8 | #17 | #1656 | #9 #7 | #16 | #2 #15
_ _ , - - 61 #9 | #20 | #8 | #17 | #15 | 49 #7 | #16 | #2 | #15
2411 #16 #8 #9 £16 #8
251 | #9 - #16 | - #8 - #9 - #16 | - 71| #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
261 | #8 - #9 - #16 - #8 - #9 - 81 | #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
2711 #16 - #8 - #9 - #16 - #8 - 91 #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
2811 #9 - #16 - #8 - #9 - #16 - 101 #9 | #20 | #8 | #17 | #1656 | #9 #7 | #16 | #2 | #15
291 #8 - #9 - #16 - #8 - #9 - 111 #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
301 | #16 - #8 - #9 - £16 - #8 - 121 #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
311 #9 - #16 - #8 - #9 - #16 - 131 #9 | #19 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
321| #8 - #9 - #16 - #8 - #9 - 141 #9 | #19 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
331] #16 - #8 - #9 - £16 - #8 - 151 #9 | #19 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
- - - - - # # # #2 | # # # # # #
3411 #9 £#16 #8 #9 £16 161 9 1 16 2 15 9 7 16 2 15
351| #8 - #9 - #16 - #8 - #9 - 171 49 #1 #16 | #2 | #19 | #9 #7 | #16 | #2 | #15
361 | #16 - #8 - #9 - #16 - #8 - 181 49 #1 | #16 | #2 | #19 | #9 #1 | #16 | #2 | #15
3711 #9 | - | #1686 - #8 | - | #9 | - [#16] - 191 #9 | #1 | #16 | #10 | #8 | #19 | #9 | #1 | #16 | #10
31| #8 | - [ #9 | - | #16| - | #8 | - | #9 | - 201 #8 | #19 | #9 | #1 | #16 | #10 | #8 | #19 | #9 | #1
391 #16 | - | #8 | - | #9 | - | #16| - | #8 | - 211 #16 | #10 | #8 [ #19 | #9 | - | #2 | #16 | #10 | #8
4011 #9 | - T O - - - - 221 #19 | #9 | - |#16|#10| #8 | #17| - | #9 | -
- - - - - - - - # # # # - # - | # # #
4111 #9 #9 231 | #16 | #10 | #8 | #17 9 16 | #10 | #8
a1 - - - - - - - - - - 41 #17 | - | #9 | - | #6|#10| #8 | #17| - | #9
251 - #16 | #10 | #8 | #17 - #9 #16 | #10
261 #8 | #17 - #9 - #16 | #10 | #8 | #17 -
271 #9 - £#16 | #10 | #8 | #17 - #9 - #16
281 #10 | #8 | #17 - #9 - #16 | #10 | #8 | #17
291 - #9 - #16 | #10 | #8 - #9 - #16
g(” #10 #186 ;0 #g - #196 #10 #186 ;0 #g
- | # # # - # - | # # #
(e g%] ;O #g - #196 #10 #186 ;0 #g - #196
(6 # # - # - |4 # # - #
\ 341 - #16 | #10 | #8 - #9 - #16 | #10 | #8
y \ 351 - #9 - #16 | #10 | #8 - #9 - #16
13) (12 361 #10 | #8 - #9 - #16 | #10 | #8 - #9
‘\_5,’1/ \ gg] - # 196 #3 #186 —3 #g - # 196 #3 #186
- # - | # # # - # - | #
391 #3 #8 - #9 - £#16 | 43 #8 - #9
401 - £#16 | #3 #8 - #9 - #16 | #3 #8
411 - #9 - #3 #8 - #9 - #17 | #2
421 - #9 - #17 | 42 - #9
(b) AT oI =5 Al vy
1 2 3 4 5 6 7 8 9 10
1 #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
11| #9 | #20 | #8 | #17 | #1656 | #9 #7 | #16 | #2 | #15
21| #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
31 #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
41 #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
51| #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
61| #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
71| #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
81| #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
91| #9 | #20 | #8 | #17 | #15 | #9 #7 | #16 | #2 | #15
1 2 3 4 5 6 7 8 9 10
101 #9 | #20 | #8 | #17 | #16 | #9 #7 | #16 | #2 | #156
11| #9 | #20 | #8 | #17 | #16 | #9 #7 | #16 | #2 | #156
121 #9 | #20 | #8 | #17 | #16 | #9 #7 | #16 | #2 | #156
131 #9 | #19 | #8 | #17 | #16 | #9 #7 | #16 | #2 | #156
141 #9 | #19 | #8 | #17 | #16 | #9 #7 | #16 | #2 | #156
11| #9 | #19 | #8 |#17 | #15 | #9 | #7 | #16 | #2 | #15 P T T T 5 T T s T 5 T T3 T 5 T
161 #9 | #1 | #16 | #2 | #1656 | #9 #7 | #16 | #2 | #156 1
171 29 | #1 | #16 | #2 | #19 | #9 | #7 | #16 | #2 | #15 1 [#9#13| 220 [#8.#12| 217 | #1545 [#9,#13| #7821 | 216 | 22 [w15em
181 #9 | #1 | #16 | #2 | #19 | #9 | #1 | #16 | #2 | #15 11 | #9413 | #20 |48,#12 | #17 | #1646 |#9.#13| #7421 | 216 | #2 [#15,#11
191 #9 | #1 | #16 [ #10 | #8 | #19 | #9 | #1 | #16 | #10 21 [#9,#13 | #20 |#8.#12 | #17 | #1546 [#9,#13| #7.421 | #16 | 22 |#15,#11
%(H ##186 mg zg ##119 #;96 ##10 ##186 ﬂg ig ##119 31 | #9,#13 | #20 | #8,#12 | #17 | #1545 |#9,#13| #7,421 | #16 #2  |#15,#11
#2 41 (#9413 | 220 |#48,#12| #17 | #1545 |[49.413[ 47,421 | #16 | 2 |#15#1
221( #9 | - | #16 | #10 | #8 | #17| #9 | - | #16 [ #10 51 (#9413 | 220 48,412 | #17 |#15.45 |#9.113| 47,4821 | #16 | 2 #1541
231 #8 | #17 | #9 - #16 | #10 | #8 | #17 | #9 - i ' ' ' d .
61 [#9,#413| #20 |#8.#12| #17 | #1546 [#9,#13| #7.421 | #16 | 22 |#16,#11
241 | #16 | #10 | #8 | #17 | #9 - #16 | #10 | #8 | #17
! ! 71 [#9,#13 | #20 |#8,#12| #17 | #1546 [#9,#13| 47,421 | #16 | 2 |#15,#11
251 #9 #16 | #10 | #8 | #17 | #9 #16 | #10
%11 #8 #1789 | "= | #16 |#10 | 28 |#17 | 29 | - 81 [#9,#13 | #20 |#8,#12 | #17 | #1544 [#9,#13| 47,418 | #16 | 22 |#15,#11
2711 #16 | #10 | #8 | #17 #9 _ #16 | #10 | #8 | #17 91 | #9,#13 | #20 | #8,#12 | #17 | #1544 |#9,#13| #7,418 | #16 #2 |#15,#11
281| #9 - #16 | #10 | #8 - #9 - #16 | #10 101 | #9,813 | #20 | 48,#12 | #17 | #1544 |49,#13| #7,#18 | #16 #2  |#15,#11
291 | #8 - #9 - #16 | #10 | #8 - #9 - M1 | #9,813 | #20 | 48,412 | #17 | #1544 | #9 |#7.#18 | #16 #2 #1511
301| #16 | #10| #8 | - | #9 | - |#16|#10]| #8 | - 121 (#9413 | #20 |#8,#12| #17 | #1544 | 29 |#7418| #16 | 2 |#15#n11
- - - 131 (#9413 | #19 |#8,#12| #17 |#1544| 20 [#7418| #16 | 2 | 15
# # # # # #
311 9 16 10 8 9 16 | 410
321 #8 | - #9 | - | #16 | #10 | #8 | - #9 | - 141 (#9413 | #19 |#48,#12| #17 | #1544 | 29 [#7418| #16 | 2 | #15
3% ##196 #10 ##186 #10 gg - #;96 #10 ##186 410 151 | #9413 | #19 | #8 | #17 | #1544 | 9 |#7.418| #16 | 2 #16
3 - - - 161 (#9413 | #1 | #16 | #2 | #15 | #9 | 7 | #6| 2 | #5
31| #8 | - | #9 | - | #16 | #10| #8 | - | #9 | - 71 (ko3| 1 | #16 | 22 | w9 | w9 | 7 | w6 | w2 | #15
e - & 181 (#9413 | #1 | #16 | 2 | #19 | #9 | #1 | #6 | 2 | #5
%% ##196 3 ##186 43 gg ##196 3 ##186 #3
3811 i w9 | = el a3 | s | - 59 | - 191 (#9413 | #1 | #16 [#10,46] 28 | #19 | 290 | #21 | #16 #1046
391 | #16 | #3 #8 - #9 - #16 | #3 #8 -
401 #9 - #3 | 48 - #9 - #17 | #2 B
411 #9 - #17 | #2 E #9 [ () | (2 | (3 | (4)
421 (B) | (6) | (7) | (8) | (9) | (10) [ (11)




A 99 A28 7+ 43

P 2 3 4 5 6 7 8 9 10

01 8 | FI9 | 9 | F1 | F16 |F10.#6] #8 | F19 | 9 B

211 #16 [#10,#6| 8 #19 #9 - #2 #16 | #10,#6 | 8

21| #19 | #9 - | #6 #10 | 8 | 217 | - 9 #1

231 #86 Mo #6| 48 #17 49 - £16 #10 46| 8

41| #17 9 | #7 | w6 |#10#6] 28 | 17 #9

21| 47 16 #l046 | 8 | #7 | - 0 | #7 16 #10,#6
61| # | 07| - 9 | 41 | 216 [#1046| 28 | #17 -

71| 29 | #7 | #16 |#1046] 2 | #217 | - 29 | g | #6
21| #1048| #8 | #17 | - 29 | 47 | w6 [#1048] 8 | 217
01| - 29 | #7 | #16 [#10.414] 8 - 29 | g | #6
301 |#10,#14| #8 - 9 | #7 | #16 |[#10,814| 8 - #9

31| 47 | #16 [#10,814| 8 - 29 | #7 | #16 |#0414| 8

21| - 9 | #1 | #16 |#10414] 28 - 9 | #1 | #6
31 |#10,414| #8 - 9 | 41 | #16 [#10.414] 8 - #9

1| - | #16 |#10,#14| 28 - #9 - | #16 |#10414] 8

31| - 9 - | #16 |#0,414] =8 - #9 - #16
361 |#10,414| #8 - #9 - | #16 |#10,414| #8 - #9

| - | #16 |#3414| 8 - #9 - | #16 |#3.414| 18

81| - 19 - s | 3 | s - #9 - #16
01| #8 | 8 - #9 - | s8] w3 | 8 - #9

w01 - | #6 | # | s - #9 - |8 | 8

ar| - 9 - B | s - #9 -l #i7 | w0

21] - 29 - | # # - #9

(c) A< TS 22 =5 A bl
J%l 5. P9 #d by
Fig. 5. Channel assignment for P,

P ¥ wds g EE g8t Pl AdE e
A= F 39 AXE vk A E T wiE T3S 48
P HASHE LS P E 5 slom, wi A= AlAlSH
AR i=

E 3. P9 A2ui™
Table. 3. Channel assignment for P,

P 2 3 4 5 6 7 8 9 10

1 [s9413] #20 [sss12| #17 [#1545] s0.13 (47021 216 | s2 [#15.411
11 |#9413| #20 |#8212| #17 |#16.45| #9213 [#7:221| #16 | 22 [#15:211
21 |#9#13| #20 |#8#12| #17 |#15.45| 29,413 |#7821| #16 | 42 |#15.411
31 [#9213| #20 |#8212| #17 |#15.45| £9.#13 |47.421| 216 | #2 [#16.#1
11 [#9413| #20 |#8#12| #17 |#1545| #9213 |#7821| #16 | #2 #1581
51 [#9#13| #20 |[#8212| #17 |#15,5| #9.#13 |#7.421| 216 | #2 [#15.#1
61 29413 #20 |#8#12| #17 |#1545| #9213 |#7221| #16 | #2 #1541
71 [#9813| #20 |#8212| #17 |#15.5| £9.#13 |#7.421| 216 | #2 [#15.#1
81 29413 #20 |#8#12| #17 |#1545| #9213 |#7221| #16 | #2 #1581
91 [#9213| #20 [#8212| #17 |#15.5| £9.#13 |47.421| 216 | #2 [#15.#1
101 (#9413 220 |#8212| #17 |#15.45| #9413 |#7:621| #16 | #2 |#15.411
111 #9213 #20 |[#8212| #17 |#15:5| #9413 | #7421 #16 | #2 |#15211
121 (9413 220 |#8#12| #17 |#15.45| #9413 (#7621 | #16 | 2 |#15.411
131 |#9:#13| 20 |[#8212| #17 |#15:5| #9413 | #7421 #16 | #2 |#15211
141 (9413 220 |#812| #17 |#15.45| #9413 (#7821 | #16 | 2 |#15.411
151 |#9:#13| #20 |[#8212| #17 |#15:5| #9413 | #7221 #16 | #2 |#15271
161 (29413 220 |#8212| #17 |#15.24| #9413 |#7418| #16 | 2 |#15.411
171 |#9#13| 20 [#8212| #17 |#15:24| #9213 |#7.218| 216 | #2 |#15211
181 (#9413 #20 |#8212| #17 |#15.24| #9413 |#7418| #16 | #2 |#15.411
191 |#9:#13| 20 |[#8212| #17 |#15:24| #9413 |#7.218| 216 | #2 |#15211
201 |29#13| 220 [#8#12| #17 |#16.44| #9813 [#7#18| #16 | #2 [#15:411
211 [#9.213| #20 |#8#12| #17 |#16.24| #9.#13 |#7.218| 216 | #2 [#16.#1
221 |#9#13| 220 |#8#12| #17 |#16.44| #9813 [#7#18| #16 | #2 [#15:411
231 [#9.213| #20 |#8#12| #17 |#16.24| #9413 |#7.218| 216 | #2 [#16.#1
201 |29#13| 220 |#8#12| #17 |#164a| 9 [#7#18| #16 | 2 [#15:411
251 [#9.213| #20 |#8#12| #17 |#16.24| #9 |#7218| 216 | #2 [#15.2M
261 |29:413| #19 [#8#12| #17 |#1544| 29 |#7#18| #16 | 2 | #i5
271 [#9.213| #19 |#8#12| #17 |#16.24| 29 |#7#18| 216 | #2 | 215
281 |29413| #19 [#8#12| #17 |#1644| 29 |#7#18] #16 | #2 | #15
291 [#9.213| #19 |#8#12| #17 |#16.24| 29 |#7#18| 216 | #2 | 215
301 |#9#13| #19 | #8 | #17 |#154a| 29 |#7#18] #16 | 2 | #15
311 [#9.213| #19 | 8 | #17 |#1624| #9 |#7#18| 216 | #2 | 215
321 |#9#13| #1 | #16 | #2 | #15 | 29 i | #16 | #2 | 415
331 [#9.213| #1 | #16 | 2 | #15 | #9 | 216 | 2 | 215
341 |#9#13| #1 | #16 | #2 | #15 | 29 s | #16 | 42 | 415
351 [#9.213| #1 | #16 | 2 | #19 | #9 i | 216 | 2 | 215
361 |#9#13| #1 | #16 | #2 | #19 | 29 # | #16 | #2 | 415
371 [#9.213| #1 | #16 | #1056 | #8 | #17 | - 59 | &1 | #6
381 |#1046| #8 | #17 | - 29 | #1 | #16 |#1046| #8 | #17
391 | - 29 | 21 | 216 [#1046] #8 | #2177 [ - | #9 | 41

401 | #16 | #1046 | #8 | #17 S| a9 # | #16 [#1048] 8

a1 | =17 - 29 | &1 | 216 [ #1056 | #8 | #217 | - 9

1| #1 | #e #1026 28 | #17 | - 29 | #1 | #16 | #1046
31| 8 | #17 Sl g9 | s | o6 [#10s6| 28 | #17 -

a1 | #9 | &7 | #16 | #1048 | 8 | #17 | - | #9 | 47 | #16
451 [#1046| 28 | #17 - 29 | &7 | 216 [#1026| 28 | #17
41| - 29 | &7 | #16 |#1026| #8 | #17 | - | #9 | #7

a71 | #16 | #1038 | 28 | #17 - #9 i | #16 [#106] 8

a1 | 217 SO s | #7 | #16 | #1046 | #8 | #17 | - #9

491 #7 | #16 |#1026| 8 - #9 # | #16 [#1056] 8

501 [ - | #9 - #2 | w6 [#046 | 48 | - [ 29| #7

511 | #16 | #1046 | #8 - 1 | & | #16 |#1046[ #8 -

521 | #9 | &7 | #16 | #1046 | 8 - 39 | &1 | #16 | #1046

Py 1 2 3 4 5 6 7 8 9 10
531 #8 - #9 #7 #16 | #10,#6 | #8 - #9 #7
541 | #16 | #1046 | #8 - #9 #1 #16 | #10,#6| #8 -
551 #9 #7 #16 | #10,56 | #8 - #9 #7 #16 | #10,%6
561 #8 - #9 #7 #16 | #10,#6 | #8 - #9 #7
571 | #16 |#10#14| #8 - #9 # #16 |#10,#14 #8 -
581 #9 #7 #16 | #10,#14| #8 - #9 #7 #16 | 10,414
591 #8 - #9 #7 #16 [#10,#14| #8 - #9 #7
601 [ #16 |#10#14| #8 - #9 #1 #16 [#10,#14| 48

611 #9 #7 #16 | #10,814| #8 - #9 #7 #16 | #10,214
621 #8 - #9 #7 #16 | #10,#14| #8 - #9 #7
631 | #16 |#10#14| #8 - #9 # #16 |#10,#14 #8 -
641 #9 #7 #16 | #10,#14| #8 - #9 - #16 | #10,414
651 #8 - #9 - #16 [#10,#14| #8 - #9 -
661 [ #16 |#10,#14| #8 - #9 - #16 [#10,#14| 48 -
671 #9 - #16 | #10,814| #8 - #9 - #16 | #10,414
681 #8 - #9 - #16 | #10,#14| #8 - #9 -
691 | #16 |#10,#14| #8 - #9 - #16 |#10,#14 #8 -
701 #9 - #16 | #10,#14| #8 - #9 - #16 | #10,414
m #8 - #9 - #16 [#10,#14| #8 - #9 -
721 #16 | #1014 | #8 - #9 - #16 | #3.#14| 48 -
731 #9 - #16 | #3414 | #8 - #9 - #16 | #3414
4 #8 - #9 - #16 | #3414 | #8 - #9 -
751 | #16 #3 #8 - #9 - #16 #3 #8 -
761 #9 - #16 #3 #8 - #9 - £16 #3
m #8 - #9 - #16 #3 #8 - #9 -
781 | #16 #3 #8 - #9 - #16 #3 #8 -
791 #9 - #16 #3 #8 - #9 - #16 #3
801 #8 - #9 - #16 #3 #3 - #9 -
811 | #16 #3 #8 - #9 - #16 #3 #8 -
821 #9 - #17 #2 - #9 - #17 #2 -
831 #9 - #17 #2 - #9 - #17 #2 -
841 #9 - #17 #2 - #9 - #17 #2 -
851 #9 - #17 #2 - #9

P& A% Aduy A3 41670 Ado] wigEon,
A A =g WA #2(17D) 9 #1707 7F AR
sojok 3l7] wlEal| 416+11=427719] zHHi FEAIAT
P,E v7IN R 838+18=856712] AdS wigsiion,
P& 1,680+34=1,714719] Ad= HH%J%P & ot

Pe Ad B AR w23 ARy 308 P9 4
Hr} zoit #99] T AL o o) Favt EvbFsetd
P 3} 543 42770 Ad AnE dedh Be A A A
A A] 71%0] BUIEE FUS EA= FHFHEh

ojg} Z2vloz AdS w3t A}, P E 4, B
E & 50, P & 60l AAE gtk P 266 AdS

PE 240 AEE, PE 180 A wiy AnE At
4. P,° Auy

Table. 4. Channel assignment for P,
Pyl 2 3 4 5 6 7 8 9 | 10

T |#12,£20] #1847 | #9,#13 |#11,819|421,414| #8,#5 | #10,46 #12,#20| #18,#7 [ £9,#13
11 [#11,£19]#21,414| #8,45 | 10,46 |#12,#20( #18,47 | #9,#13 |#11,410[#21,#14| 48,45
21 | #10,46 [#12,420] #18#7 | #9,#13 [#11,#19)521,#14| #8,45 | #10,#6 |#12,420] #18,47
31| #9,#13 [#11,#19]#21,#14| #8,45 | #10,#6 |#12,420( #18,#7 | #9,13 [#11,#19421,414
41 | #8.#5 | #10,46 |#12,#20( 18,47 | #9,#13 |#11,419[£21,#14| #8,#5 | 410,46 [#12,420
B1 | #1847 [ #9,#13 |#11,#19(#21,414| #8,#5 | #1046 [#12,#20] #18 #7 | 49,#13 [#11,819
61 |#21,#14| #8,45 | #10,#6 |#12,420( #18,47 | #9,413 [#11,#19]421,#14| #8,45 | £10,6
T |B12,820( #18,47 | 49,813 |#11,410[#21,#14| #8,#5 | 410,46 |#12,420| #18,#7 | #9,#13
81 |#11,#19[#21,#14| #8,#5 | #10,46 |#12,#16| #18 #7 | #9,#13 |#11,#16[ 421,41 [#10,414
91 |#12,#16[ #18,47 | #9,#13 [#11,215| #21,#1 |#10,414[#12,#16] #18,#7 | 49,413 [#11,815

101 [#21,41[#10,#14|#12,416( #18,#7 | #9,413 [#11,#15] #21,#1 |#10,414{#12,#16] #18,#7
111 [#9,#13 [#171,#15| #21,#1 [#10,#14)#12,#16[ #18,47 | #9,£13 [#11,#15] #21 [#10,#14
121 [#12,#16] #18,#7 | #9,£13 [#11,#15] #21 [#10,#14#12,#16| #18,47 | 49,413 [#11,#15
131 | #21 |$10,#14[ £12,#8 | #17,86 |#11,415] #20 |£10,#14[ #12,#8 | #17,46 |411,£15
141 | #20 |#10,#14[ £12,#8 | 417,46 |#11,415] #20 |£10,#14[ £#12,#8 | #17,46 |411,£15
161 | #20 |#10,#14[#12,#8 | 417,86 |#11,415] #20 |£10,#14[#12,#8 | #17,46 |411,£15
161 [ #20 [#10,#14| #12,48 | #17,#6 |#11,416] #20 |#10,#14[ #12,48 | #17,#6 [#11,£15
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171 | 20 |0zl s8] s [srts] e |02 |E12,16] 1847 ¥ 7. Zajmjo AlRle) o Hlm
181 | #9 (#1415 #21 | #1046 |#12.416| #18,47| #9 [#11.415 £21 |#10,46 Table 7. Compare of Solution for Philadelphia instances
191 [#12,416] £18,47| #9 [#11,#15) #21 |#10,#6[#12,#16|£18,47| #9 [#11,#15 on ga@ Lower bounds Upper bounds ok
1 | 21 (w046 |#2e2|m18e7| s |g1ee| #17 |sets |2 ge|#18 - A5H (6.7 [89[10 [ 6) | (8 [(11] 9)[(12)] ¥
o | e |eneie| 17 |saeis|a12s2|218e7| #9 [s11210| #17 #4215 Py | 426~427 | 426 | A26) 426 428| 428| 426 429 433 427
w1 s (08| s |s1s19) #17 [sams|en2s|s187| 0 [s11819 Py | 426~027 | 426 | 426] 426 429\ 438| 2 - | - | 421
B | 8 |#ogalrnee 3 |#11.s19| 8 er0stasioze| #3119 i“ gg; 2%2 g ggg ;g? ggg gge gg %6 2_66
| sg |0 | m2 | s | a7 (a9 s | z0 | 2 | s i 1
| a7 | w | | a0 |E2| s | a7 | a | - | e T | a0 o) 29 T A0 29 23 - - 240
Py | 178~188 | 177 | 178| 177| 188 200| 194 - | - | 180
% |l =) ¢ TR A0 (R P, | 855~856 | - | 855| 855 858| 858| 854 - | - | 856
5. P,o| M Py | 524~B27 | - 524| 427| 536| b46| K21 - | - | 427
Table. 5. Channel assignment for 7, Py 1 T13~1724| - [1,713]1,713| 1,724|1,724| - | - | - |1,724
P 123 4567 ]8]9]n
1|93 #1126 £17 | 845 | #36 | #16 | 2412 |#10.414] #1221 | #4219 ° Sl o]z Zo] & =0
1| #8e7| 20 |03 |1415| #7 | 5 | 136 | #16 | 2412|1041 AR Th ] ol ek 71Ee frel s wdse] d
N | n | asg| s8] 0 s s sy | 8 | 85| 6 TAIE vwsl] F 7o AT 7|l ek
31 |00 |#014| 211 | ssi0 | 21827 | 20 |93 |e1nsms| #17 | i (lower bounds) 448} (upper bounds)< |24l 3|
4| s | e | |a0a| | | e | |waslanas orotal 2l <] A1 o
B | #7 |45 | 36 | #16 | 212 |#10414| 01221 | #4219 | #1847 | 220 d & 4 Wejolv, LR HAsle Ale7A A= g2

61 | 8413|s11et6| A7 | 835 | 6 | 416 | s 504U N1 |49 HAo] Amlold). T AAE AL wpds ATk A4
71 |#18e7| 50 |23 s1115] a7 | 85 | 4346 | 416 | #2412 |#1080

g g ! g g ' ! ol o] = u].mo =] Mo
81 | #1201 | 4219 | #1847 | 0 | 2913 |#1156| 47 | 85 | B | 46 A @31 glok. 7129] Fela A A= v

91 | #2412 |#10414] #1421 | #4519 | #1847 | 420 | #9413 |#11416] #17 | 845 el vk, Acke WhEES A vl 1RAS oy
01 | #3586 | #16 | #2412 |#10414| £1,521 | 4,419 | #1847 | 20 | #9418 11,415

M| 417 | 845 | 846 | #16 | 22412 |#10414] #1221 | #4219 | $1847 | 420 ovl, WA Psk Py o] ARl dieiit AA5E 3] X
1219413 |#1145) AT | 85 | 86 | #16 | 2412 #1044 121 | 19 SIQIT) AlokE dmelEe] xS wiedsd P e HA
181 | #1847 | 420 | #9413 |#11416| #17 | 845 | #346 | #16 | #2412 |#10414

1| #1821 | #4519 | #1847 | #20 | 29413 |#11416| #17 | 4845 | 4346 | #16 178~188< 178~1800.%, A& 524~527< 421%
T51 | 82412 |$10814] #1521 | #4419 | #1847 | #20 | #9413 |#11416| #17 | #8845 #|o]o} s},

61 | #3586 | #16 | #2412 |#10.414| £1,521 | 4,19 | #1847 | 220 | #9413 11,415

1| 417 | 845 | 4346 | #16 | 22412 |#10414] #1221 | #4419 | 41847 | #20

81| #9413 411415 #17 | 4845 | 4346 | #16 | #2412 |#10.414| #1221 | #4419

191 | #1847 | 420 | #9413 |#11416| #17 | 845 | 346 | #16 | #2412 |#10414 V. &=

N1 | #1421 | 419 | #1847 | 20 | 89413 |$11416| 417 | #845 | 4346 | 416

M| 82412 |$I0£14) #1521 | #4519 | #1847 | 220 | 29413 |#11516| #17 | 85

21| #8346 | 16 | 2412410414 #1221 | #4419 | #1847 | 520 | #9413 | 411,416 =l B2 w3 Al il RS F
B | #17 | 845 | £346 | 416 | 52410 | #1044 #1021 | #4419 | #1847 | 420
228 WhES 2.g3t] A ek hEel g 2
o2 A Atk & =2 A wiEel disl 2924
ey O] xH=HiA™ = -
6. Py2l A wel 44 Bobicker] <lnlz} sick.
Table. 6. Channel assignment for P o ol = o 1o .
AT T T T T T o T T Ak e FURTIA 258 A5 TAS A8
1| s | 819 | e |24 BT | #1A16 | 226220 | #1005 | 2041 | 96414 T AZE S 4 9SS Btk vbAd, Bakgle] AS-
1] #1819 | #428 17412213 £357 | #1416 | 222621 [ #10#16 | 201 | 29541 | #1819 A= e 3.0 3 1ol
0| um sy aa | A | 26| f0es | A |mse | dexe [ w8 HAdE e e A Sl
3 rmenen| Ba | g || f0ms | me [Rsae| e | us [maom EAAQY )R EA S A2 ALe] s dde )

il

LSRR U = i 44

M| 85| #1216 [ £2:6421 | #0216 | #2051 | 298614 | #1819 | #4#8 [f17212813 347

50| st | | s | || smeg | wss mense| ma | e A Holes A0 vy WS A8k Zlo] H d4A
06 | M0 | e | e | mexe | ws e na | e | ns
et | e |s9men | sexe | wm e na | e | ama| a0 o] o} Helth, wehA Alke W2 A 2G| ofefiol
CAEIN EE 1T IR TR R G R A I R Eo 0 I e S Aol
et | mze | um e ng | mee |2man| w0 | e | 9mi
o1 | seie | ws e s | e | e | oo | e | smmen | s
0| ws sy s | eee | s | e | ema s meee | ws
o1 (e me | ense s | moen | mnn [ | mere | ms [ iéll-_Tl__E_él_-I
o1 | s | e | e | soes | aoe | e | s | um psnsd sg
1| enee | s | 0es | e || aese | wm e sa | e
B | s | s0ss | e |mmee| sene | s fmsnss| 8g | e |2sa (1) L. M. San José-Revuelta, “A New Adaptive
1] #0es | e [sosmen| meee | ms menen| s | ense [ama| s
V| s [seman| ese | s [menen ma | s a2 | g0 | s Genetic  Algorithm  for Fixed  Channel
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