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For (k=1 ; k < num_range ; k++) {
min_R = tolerance;
For (j =1; j < num_domain ; j++) {
compute s;
if (0 <s<1.0)
if (R(Dy, R) < min_R) {
min_R = R(D;, Ry);
best_domain[k] = j;

}
if (min_R == tolerance)

set R, uncovered and divide it into 4 smaller blocks;
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For (j =1;j < num_range ; j++) {
flag = 0;
For (k=1 ; k < num_domain ; k++) {
compute s;
if (0 <s<1.0)
if (R(Dy, Ri) < tolerance) {
best_domain|j] = k;
flag = 1;
break;

}
if (flag == 0)

set R; uncovered and divide it into 4 smaller blocks;
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BCS),
oooooo
O0oo0oOog [rroooo

{sm/(B,1),sm/(B,2),--- ,sm'(B,v)} (5.6)

gogoobobooboboboboobobobbooboboobbooobob 1b00
gbobbobobdoboouooouo looobbobboboooobboboobobooon
gbobooobobboboboooboo

gugboooooboooboou bbb obooobou a
00000 10{sm(1),sm(2),...,sm(v)} 000000
sm(m(1)) < sm(w(2)) < -+ < sm(mw(v)) (5.7)

oooooo{,2,---,»}000000f000000000O0O0O0OOOOO
OO0 pOO0ObO0O00OO000bO0o00boobOoObOobObOobODbOOobOOobOoboDOon
gooodobooooooboboboobbooobbobooobobobo
00000000000 640300 RMOO RM(64,42)0 4000000000
00000000000 (6440)0000040000000000000DOO
000002000000 BFO03000000C BOOOOOOOO3O0OOO
obobobooobobboboouobouooooooooobon

00000 20{m(B,B,1),m(B,B,2),...,m(B,B.,»)}000000
m(B, B, 7' (1)) <m(B,B,7(2)) < --- <m(B,B, 7)) (5.8)

opopoooo {1,2,---,y}000000A0000C00000OO00ODOOOOO
000000000o0o0odoo0oo0ooooooooooooog BO B
gobobooobouabobogod



0.2, UDOODOODODODODOOD 71

00000 30J(JC{1,2,...,b})00000
UJ)={@G,r):1<i<p,1<r<v00 ¢. (i) eJ}

D00 U()000000000¢,(0) 2450 )= ¢um(sw)00000000 j
00000000<0000(J/)0000000000000000(,r) # (@)
000 U()000 G0 @@, )000006Gr) < (@,)00000000 <7
00 r-</ /0000000000 (i,r)<(¢,)0000

sm(w(i)) +m(B, B, 7'(r)) < sm(n(i)) + m(B, B',n(r")) (5.9)
0O0DOoo0O0DJ={1,2,...,,)000000 ()0 ()0 JOOOODOO00

Oooo00JO sm/(B,j)D00000C0O00O00O0O0ODO jO0000000

() 000000 U, 0000

Up={(i,r)eUJ): ()< (i,r)000000 (/,»)0UW)OOD0O00O )}
(5.10)

(i) 000 (i,r) e U,0000D
sm(m(ip)) + m(B, B, 7' (ro)) < sm(w(i)) + m(B, B',«'(r)) (5.11)

000 (ig,re) €U, 000000
00000sm' (B,e,,(i))0 sm(n(ig)) +m(B,B,n'(ro)) 00000000
0000, (ip)0 JOODOODOO0

O

J=1{1,2,...,»}0000U,={(1,1)}0000J00 ¢, (i,)00000000000
U,000U,000000000000000

Uy (i,r) € U({1,2,...,v}—)O0O0000000 (a)(c)0000

(a) (i,r)0 U, 0000000

(b) i<vO0000r=10000 (i+1,7)0 U,0000r=1000000
(i+1,r—1)0 U,0000000

(¢) r<vO000,i=10000 (i,r+1)0 U,0000i=1000000
(i—-1,r+1)0 U,0000000



72 050 0bOhOoooobobbobobbOooboobon

a(B,BO ¢(B,B) 0000000000000 3000000000000 OOOOO
O000000Ome; 0 me; 0000000000 BO BFOOOOO oB,B)000O0
oB,BYO0ODO00ODODOOUOOeB,B) 0000000000 0ODO0ODOODOOOOO

D014 +m>v+10000000000 (i4,7)00000 (iy,m)0 U, 000000
ooooono
00004 +r>v+1000 (i,r)0 UDODD000D00000004 2 ¢, ()00
oo

Vi, £{(6,r):1<i<wv,1<r<uvj=¢.(i)}

000O00O0|V,|0 vODOOUDDOO0O0D

Vi n{(,r): 1 <i<iy, 1 <r<ri}={(1,m)} (5.12)
D000000i#7000 ¢.(i) £ @ (@)0r #0000 ¢.(6) # ¢ ()00

Vi n{@,r):i1<i<vandl <r <r}| <min{r, —1,v—1i} (5.13)

Vi {(@r)im <r}<v-mn (5.14)

000000000 (5.12)-(5.14)00
Vil <14+min{rm —1lL,v—i}+v—ri=2v+1—(i1+mr)<v
guoboogooao O

00 2000 (4,r)€0U,00000|Uy| <i+4r—10
00000,000000(@,)# @G r)0 (@,/)00000(@F,»)0 U, 000000000
¢/ <i000 ¢ <r000000000 O

00 100,«B,B)000D00C0DODOO
a(B,B) <|{(i,r):i+r<v+1}=v(r+1)/2 (5.15)

00000 300 ))00yj0 JOODODOOOOOOOd+r <1+44,000 (4,70 40
piip)=70000000 U, 00000000000 00DOO 200

¢(B,B") <v(v—1)/2 (5.16)

0000000000000 (5.15)00 (5.16)0000000000000a(B,B)000
0¢B,B)000000000O0OONONONDNONONONONNNOOONDNOONONOODNOOO



0. 3. bhuobooboooobobobobooboobon 73

00000 54000000a(B,B)0000 ¢(B,B)0000000ODOO00O0OOOO0O
goon

gobob 1oggbobob 200b0bv000000000000b00b00b0Dd
000000000000 0000000000002vlegryO0 00 [78]00 (5.6)0000
0000000000 000000000000000000000Y?*0 (v—1)p»O0OOO
gbobbuodgboobooouoboobooooooobbooboboboooobbon
gbbodbibooobubobougooboboboboboboboboobooboood
0000000000000 000000ooooo pooooooooooooooo
000000000000 0000000000000»?0 (v—-1woOoOooooooOo
gogbooobbobobboboobbbbobbbbbboobbboobooooobbobobn
Ubrvooobbgbobuooobbbdoobobooboooouoooobooobod
gbobodgobobobuogboooboobbobbuooguobuooobooboboaoon
vbOuoobooooogoobbooobuogobb bbb boobbooooobboao
goboobgbbobbooobbooubobobobbon

5.3 UUOUOO0O0OLOOO0OOoobobouobouoooon

53.1 UUdugobbooubuooboubouobbooboobbod
gooogod

000000000000000000000000000000000000000
00000000000000054000000000000000000000000
00000000000 0000000000000000000000 30000000
000000000 70 sm(x(i)0 m(B,B,~(r)0000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000

gboobobogbobbboooboboboooobbobboooobooobon

00000 1000 (1l <m<v)DOOO{sm(1),sm(2),---,sm(v)} 00000
googd

sm(m(1)) < sm(m(2)) < - - < sm(m(py)) < min sm(m(i)) (5.17)

- T op<i<v

O00od{1,2,---,»}0000 0000000000 O0OOOOO BOOOOO
goooon



74 050 0bOhOoooobobbobobbOooboobon

00000 22000 uw(l <wpw <v)0ooo{m(B,B',1),m(B,B,2),...,m(B,B",v)}
goboogbobood

m(B,B',7'(1)) <m(B,B',7'(2)) < --- <m(B,B',7'(u2)) < min m(B, B, 7'(1))

po<i<v

(5.18)

oo0o{1,2,---,»}0000+A/00000000C000O00OO0OOOOOOOO
gboooobobobbobbboboooo

OOoo000 ¥oo0o00oobo0obooobobobbo 3sooon O

gboooobbd m=p=rvouodouooooobobobboooooobobbabo
goboodgo

gbdogoubobobuobooououoboboooooboobobboobood
gboboboouoooobooogd

5.3.2 UJ0O0OODOO0OODOOOOLOObOODbLOoOObbObOoOn

gbbobodoboogboobobooboaboooboobobboooboobobbobn
goououbobbbobbuobdubiooooboooboobbobbboooboodd
gboodbuooobuogbbbobubiobodbooboobobbuooobaobon
godbbooougouoouobboobbobobboooooooboobbooood
goboouogoboobbobboboboobuooooobbooobobbbooboon
gooodgbbobdobooobbooobuabbbboooboobooboobobboon
goudggbbbboooobobobobn

(1) 00000

054000000000 00000000000000000000000000000O
00 (2)0000000000000000000000000000 0O0BRANCH_SET,;
0D00000i0000000000000p,,0000000000000000000
0000000000000 000000000000000000000000000
00 520000000000000000C00 10000000000000000000
STATE;,,0 00 s, 0000000000000000000000STATE,,,0000
000000000000 0000000000000,0000000000000000
D00000000000000000000000 20000000 s,00000000



0. 3. bhuobooboooobobobobooboobon 1)

NAIRZAT 7T .
LT ED2— L ORIR,

BRANCH SET, H—  ikfEAM)>
: A
BRANCH_SET, H
— 1 ANy

AN 7 DA FIFH R

Ugs4 000000000

000000000000:0000000000000p,,000000000 s, 30
D000000000000000 BRANCHSET, ;0000 STATE,,, 00000000
00000000 s;,,000 8.1, 0000000000 STATE,_,,, 0000 STATE, ,,,
0DO0oooOo0

0000000000000 100000000000000000000000000
0D0000000000000000000000000000000000000000
O00O0000 BRANCHSETOOOOOOODOOOOOOOOOOOODOOOOOOO
0002000000000 8/000000000000000008,_,0000000
000000000000000S000000000000000000000000
00000000008/ 000000000000 STATEDOOOOOODOOOOOOO
00000000000000000200000000000000000000000
00000000000000000000000000000000000000000
0000000000000 000000000000000000

(2) CDooOoOooOooOooo

000000000000 0000ooo0ooooOooO0000 (oooOoUooooo)o
goooobodgboo



76 050 0bOhOoooobobbobobbOooboobon

1. BRANCHSET, ;00 ;0000000000000 p,; 000000000000
000000000 00000000000000000000000000000
D0000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000D0000000D00000000000000000000000
0000000000000000000000000000000000,000
000000000000000000000000000000000000000
000D0D00000000000000000 STATE,,, 000000000000
000 p,00000000000000000000000000BRANCH.SET,,
000000000000 000000000D00000000000000000
D000000000000000000

2. STATE, ,,000 s, 000000000000000O00OSTATE,,,, 00000000
oobooobOooooboOoooOoooboObobOoOOObOO0ObODO0OOObODOOOSTATE,,,, 00O
gbooogogbooogoooobobobboobooobbbobooooobog
goobobobboobobbooobboooobobobooboboboobon
goooboboooboooboboooobbboooboboboobobgab
gbobobobobobboboooooobobboboboboobobobbooobgab
goooogobooooooboboooobbooooodn s, ubooooood
gbobobbododdoooboooooogon s, 0dbaboooboboobodd
gbobbobgobobobbooobbobbooboobooobobobobobogb
000 O0STATE,.,,,00000000DOSTATE,,, 0000000O0OCOODODO
SM(si,) 000000000000 O0OOOSTATE,, 000000000 DODODOO
gbooooobooboboooboobboboboobobobbobobbobbob

54 0O0OOOOO

5.4.1 UUUOOOLOUOOOOLObLObOOOOd

000006445 00 BCHO O BCH(64,45) 0000 640300000000000
RM(64,42)0 RM(64,42) 0 (64,40) 0000 RM(64,40)0 00 0000000000000
00000000000000000000000000BCH(64,45)00 (64,45 0000
BCHOOOOOOOOOOOOOOOOOOO0O0O00O0O00O0000000000000



°.4. 0ODOOODOO 7

0O 5.1: BCH(64,45)0 40000000000 000000000

K [ 1[2[3]4]
Kiagi_) ol10[13]10
K 1013|110 O
Kig(i-1),16 5
q16(i—1),16i 41 4] 0
Qiei-116: | 0| 6| 910
l6G-n,6 | 10] 9| 6
A6(i—1),16i 0] 3| 3

v 1|64 64

() D;0000000000000160000000000 25eQ

(2) 1600000000 sO00O0D0s0O0000O0O 16(:—1)00000000O0
2@ec-01: 000 000000000000000000 2Kec-n16:0

(3) 00000000000 O0O0 296G-v.si[]

(4000000000000 0000C00OOUOOUOODOOOUODOOOOO
2@16(:-1),16: []

() 0000000000000 O0OO0OO0OC00OOUODOUOODOOOUODOOOOO
2@16(i- 1161 ]

(6) 0 s 000000 2%ec-vaei 0000000 02%s6-n16~MeG-116i [ 000
2Me-nae 00 00000000000000000000000ODOO0O000O0O
oboboooooboOobOoOooboboooooboboooooboooboooooooooon
ooooooog

(7) 0+00000000000000 [770 Theorem 30 0000000000000

0 5.2: BCH(64,45)0 80000000000 OO00OOOOOOO

L [1[ 2] 3] 4] 5] 6] 7]8]
Ks(i1) ol 7[00 ]0]7
Ksg; 711013 13| 13| 10 710
Ky(i—1),8i 1

Gs(i—1) 80 ol al 7 7] 7] 7] 4o
Qsi_nsi |0] 3| 3| 6] 6| 6] 6|7
Qs 7] 6] 6] 6] 6] 3] 3]0
As(i1) 8 ol 3l 6| 6| 6] 6] 3]0
v 1 8 8|64 | 64 8 8|1




78 050 0bOhOoooobobbobobbOooboobon

0O 5.3: RM(64,42)0 4000 0000000000000 O0OO

K [ 1] 2] 3] 4]
Kig-1) ol10[10]10
Kig: 10 | 10 | 10 0
Kig(i-1),16: 5
q16(i—1),164 41 0
Q16(i—1),16 6 | 10
Qigi-1).6 | 1010 6
Ae(i-1)16i | 0| 3] 3

v 1|64 | 64 1

0O 54: RM(64,42)0 80000000 O0OO0OO00O0OOO0OOO

K (1] 23] 4[5][6] 7]8]
Ksi_1) 0] 7110 13]10]13]10]7
Ksg; 7110 | 13|10 | 13 | 10 710
Ks(i-1),8i 1
G80i-1) 8 o] 4l 7] 7] 71 7] 4]0
Qsi-nsi 0| 3] 3| 6] 3| 6] 67
Quons |7] 6] 6] 3] 6] 3] 3]0
Nins  |0] 3] 6] 6] 6| 6] 3]0
v 1 8 8 8 8 8 8|1

0000000000 [75)0RM(64,40)000 [79)00000000000000000
D0000L=400 L=80 LOOO0OOO0O0000O00000000000 5105.20
5.305.405.505.60 000
00000000000000000000040000000000000000 80
000000000000 00000000000000052000000 ma;0 me;0
00000000000000000000000000000000000000000
000000 BPSKOOOOOODOODOOD0O0O0000000000000000000
0000000000000000 E/N,=1(dB)0 E,/N,=4 (dB)00000000
000000000000BCH(6445 000000000 E,/N, =4 (dB)0 3.9 x 10710
E,/N,=4(dB)0 14x 103000000 5.705800ma; 0000 ;0 me 0000 ¢
00000000 &0 ¢ 00000000000 (51500 (5.16)0000000000
000a0 040 000000000000 L=400000000000000v
000400000000000000000000000000000000000¢,;0



°.4. 0ODOOODOO 79

O 5.5: RM’(64,40)0 40000000000 DOODOOOOOODO

K (1] 2] 3]4]
K-y |0 8] 8]8
Kigi 8| 8| 810
Kig(i-1),16: 5
q16(i—1),16i
Q16(i—1),16i
Ql6ii—1).161
A16(i—1),16i 0
v 1]64]64]1

0O 5.6: RM’(64,40)0 80 000000000 OOO0OOOOOO

E tj2] 3] 4] 5] 6[7]8]

Ks(io1, 06| 8|11] 8|11]8]6
Ksg; 6|8 |11 8 | 11 81610
Kg(i-1),8i 1

qs8(i—1),8i 03 5 5 5 51310
Qsinsi |0|3| 3] 6] 3] 6]5]6
Qs |6]5] 6] 3] 6] 3]3]o0
Msonsi |02 5| 5| 5] 520
v 118 8 8 8 81811

O0O0000vO0OO0OOOO0O0O0OO0DOODOOOOOOOOSNODOOoOoooDoO
oooooobooobod

0000000000000 0000O0000OO00D0oOoooDOoWMODOODODODOOO
000000000 0000O0O000O0 ADgyO(M2)DOODUODODOOOODODOOOODOO
0000000000000 000000000O000000 CPeg0(M3)00D0OOOO
0000000000 00OC000O0O0O0000O0O0ODO0OOO ADOD(M4)OODODOODO
goooboOoooooOoOooooobboooobDOoOo cpPOOODOODOOADD CP
0000000000000000000ADNEY O cPMEY OO O0OO0O000O00000
O0ADEXO CcPEXOOOoOCPMWYOOOO0OO+0 A/ 00000000DO0O0O0OOO0
gbogboboooboobbobobbobbouoodoooobbooobooobboo
oo

Lopoooobobboooooobo«.bbbobbbobooboboboboobooon
00020000000000000000000+:00000000002%00000



80 050 0bOhOoooobobbobobbOooboobon

Os570000000000000D0000D00000D0gUOOO0O0DO0DOO0OO0O ;0
040000000000 O0000DOODODOL =40

(a) BCH(64,45) (b) RM(64,42) (¢) RM’(64,40)

i 2 3 i 2 3 i 2 3

v 64 64 v 64 64 v 64 64
Ey/N, a; 77 76 Ey/N, a; 77 76 Ey/N, a; 77 76
=1(dB) | ¢ 262 | 247 =1(dB) | ¢ 261 | 245 =1(dB) | ¢ 254 | 241
Ey/N, a; 77 76 E,/N, a; 7 76 E,/N, a; 76 76
=4(dB) | ¢ 260 | 244 =4(dB) | ¢ 245 | 224 =4(dB) | ¢ 232 | 218
Upper a; | 2080 | 2080 Upper a; | 2080 | 2080 Upper a; | 2080 | 2080
Bound ¢; | 2016 | 2016 Bound ¢; | 2016 | 2016 Bound ¢ | 2016 | 2016

00000000000000000000000000000 2%64/L—-1)00000
gogb-.00booboboboboobobbbobbog2xpDio0oooboboobd
0000000000000 00O0000O0DU0DOOOoOoOoOOD (2x—-1)0D000O800O
O0000DO0000000DO00 ADgy O CPep00O0DOOODOOOOODOOO
4i00000000000000000DODOODOODOOODOODOODLOOOOODOOD
goobooobogiled RMOOODODOOOOOOODOOOOOODOOOO0ObO0O0O0O0OO
gooboogooboboooboooboobooooboboobobobooooboon
0000200000000000000000 |Ss)=80000000000000DOO
00000000 20000000000000020000000002°000000
googbooboobobooboboboobbboobo200000000000
O00000000000000000000O0BCH(64,45)0 RM(64,42)00000 3/125
OO0ORM’(64,40) 00000 1/3200000000000000000OO00O0OOOOOO
00000000000 23/31000000040000000000000D0D000O00OO
O0ADgy 0O CPpp0000O0D0OOOODOOO
s000000000b0bobbobuuoooobooboobboobbobobobon
00000 ADpy0CPppl ADEXO CPEXO ADNEYO CPNEY O OO DO 59000000
OO0ADNEW D CPNEW O ADEXO CPEX0000000000000O0O0O0OLDO 8000
gboodobbvhbbOooobobobooooobobooobooouoboouobo
obobogooboooboobboobooobobooooobobbooobbooab
gobobbooboobobobouoobooobooooboobobobobboboo
000000000000 00O0O00O00OO0U00OO0O0D 400000000 [(V9DO0O0O
gboboooooobooobbbo40000boboooboboobooobbog



°.4. 0ODOOODOO

81

Us8 0doobooouooobbob 0000 bobub gbbobbooood a; 0
gh8bboObo0uoobuooobooouoboonoL =80

(a) BCH(64,45)

i 2| 3 4 50 6| 7
v s| 8] 64| 64| 8] 8
Ey/N, |a;| 117115 766 | 762 | 11.0 | 10.5
—1(dB) | ¢; | 13.5 | 13.0 | 268.6 | 263.2 | 11.6 | 10.9
Ey/N, |a;|11.6 | 115 | 76.5 | 76.1 | 11.0 | 10.8
—4(dB) | ¢; | 132 [ 12.9 | 2645 | 260.5 | 11.7 | 11.3
Upper | a; | 36| 36| 2080 | 2080 | 36| 36
Bound | ¢& | 28| 28| 2016 | 2016 | 28| 28
(b) RM(64,42)
i 2| 3| 4| 5] 6| 7
v s| 8| 8| 8| 8| 8
Ey/N, |a; | 117115 | 11.2 | 11.2 | 10.9 | 10.9
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