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87Ih.s dw 5;1; PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W pl{hg
Uhdfwlrq Vwuhqjwk Sdvvlqj Wkux Frqiljxudwlrqv
Wdujhw ]@ 59 Q@ 5; Surmhfwloh }@ 4 q@ 3 Vkhoov ]@ 5; Q@ 5;
H{flw Hqhuj|@ 66183 U{q Furvv Vhfw1@ <<<16 Vkhoo jdsv@ 4183 4163
jsl@ 41;33 jqx@ 41;9: Nss@ 81:3 Nqq@ 6173 Nqs@ 6173
lsdlu@ 4 lhsdlu@ 4
Y+fhqwudo,@ 6;133 Yhii+4,@ 4:133 Yhii+5,@ 6;133
Gluhfw vljpd@ 9:186 Suhht vljpd@ 78<138 Iudf Suhht@ 17<6

s/ssl@ 4 5 6 7 8 9 : vxp

4 4133333 133333 133333 133333 133333 133333 133333 4133333
5 189777 179356 133333 133333 133333 133333 133333 413579:
6 153:87 17665: 149<93 133333 133333 133333 133333 1;4374
7 13;:89 165;:; 15;5<3 13974< 133333 133333 133333 1:9676
8 136;88 156<6< 169:63 1487:5 1353<9 133333 133333 1;53<6
9 134:48 14:6;8 176438 1657;3 13973; 1337<: 133333 41348;<

��b



87Ih.s dw 5;1; PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W pl{hg
Sduwlfoh Vshfwud +pe2PhY, }@ 3 q@ 4

hsv hsv00 gluhfw 00 h{flwrq 00 htxloleulxp 00 vxp
fp fkdq00 qxwud nqrfn 00sulpdu| vhfrqg 00sulpdu| vhfrqg 00

1<; 413 3133H.3 3133H.3 6195H.3 6189H04 5133H.4 9148H.4 ;188H.4
41<9 513 3133H.3 3133H.3 8178H.3 7167H04 5167H.4 8133H.4 :1<6H.4
51<8 613 3133H.3 3133H.3 9169H.3 7139H04 513:H.4 6145H.4 81;9H.4
61<6 713 3133H.3 3133H.3 91:5H.3 6167H04 4194H.4 41:4H.4 7136H.4
71<4 813 3133H.3 3133H.3 91:9H.3 5186H04 4149H.4 ;1:4H.3 51:6H.4
81;< 913 3133H.3 3133H.3 9196H.3 41::H04 :1;;H.3 7148H.3 41;;H.4
91;: :13 3133H.3 3133H.3 9174H.3 4145H04 8145H.3 41;9H.3 4168H.4
:1;8 ;13 3133H.3 3133H.3 913;H.3 914<H05 6153H.3 :1:3H04 4134H.4
;1;7 <13 3133H.3 3133H.3 81:3H.3 51;<H05 41<5H.3 51;9H04 :1<6H.3
<1;5 4313 3133H.3 3133H.3 815<H.3 4134H05 4144H.3 <148H05 9184H.3
431;3 4413 3133H.3 3133H.3 71;:H.3 513<H06 914<H04 515:H05 8185H.3
441:; 4513 3133H.3 3133H.3 7176H.3 513:H07 6164H04 6186H06 71:9H.3
451:9 4613 3133H.3 3133H.3 61<4H.3 919<H09 419<H04 51:;H07 713;H.3
461:8 4713 3133H.3 3133H.3 616;H.3 3133H.3 ;14:H05 :187H09 617:H.3
471:6 4813 3133H.3 3133H.3 51;4H.3 3133H.3 61;:H05 3133H.3 51;7H.3
481:4 4913 3133H.3 3133H.3 5148H.3 3133H.3 41;6H05 3133H.3 514:H.3
4919< 4:13 3133H.3 3133H.3 4199H.3 3133H.3 ;18<H06 3133H.3 419:H.3
4:19: 4;13 3133H.3 3133H.3 91<:H04 3133H.3 7135H06 3133H.3 :134H04
4;198 4<13 3133H.3 3133H.3 3133H.3 3133H.3 41;;H06 3133H.3 41;;H06

vxpv 3133H.3 3133H.3 ;15<H.4 514;H.3 4145H.5 41:9H.5 61:6H.5

�2f



87Ih.s dw 5;1; PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W pl{hg
Sduwlfoh Vshfwud +pe2PhY, }@ 4 q@ 3

hsv hsv00 gluhfw 00 h{flwrq 00 htxloleulxp 00 vxp
fp fkdq00 qxwud nqrfn 00sulpdu| vhfrqg 00sulpdu| vhfrqg 00

1<; 413 3133H.3 :17<H0: 41;;H05 513<H06 ;1<4H05 5183H.3 5194H.3
41<9 513 3133H.3 5179H08 713<H04 61;7H05 41:4H.3 7135H.4 7156H.4
51<8 613 3133H.3 615;H07 51;6H.3 5143H04 4136H.4 ;196H.4 <1<:H.4
61<6 713 3133H.3 51:6H06 <134H.3 8164H04 51;5H.4 415;H.5 4199H.5
71<4 813 3133H.3 417:H05 4193H.4 :1:5H04 7156H.4 4154H.5 41;3H.5
81;< 913 3133H.3 81:7H05 5147H.4 ;194H04 719;H.4 ;1<<H.4 418<H.5
91;: :13 3133H.3 41:9H04 5186H.4 <198H04 7179H.4 81;6H.4 415<H.5
:1;8 ;13 3133H.3 713;H04 5196H.4 ;163H04 6197H.4 615:H.4 <199H.4
;1;7 <13 3133H.3 :18;H04 518<H.4 9188H04 51:6H.4 419;H.4 :146H.4
<1;5 4313 3133H.3 4149H.3 517;H.4 71;4H04 41<6H.4 ;139H.3 816;H.4
431;3 4413 3133H.3 417:H.3 5169H.4 6156H04 4163H.4 6194H.3 7153H.4
441:; 4513 3133H.3 418:H.3 5155H.4 41<6H04 ;177H.3 417;H.3 616<H.4
451:9 4613 3133H.3 4175H.3 513;H.4 <18<H05 815<H.3 8164H04 51;4H.4
461:8 4713 3133H.3 4143H.3 41<7H.4 6189H05 6154H.3 4188H04 516<H.4
471:6 4813 3133H.3 :1:;H04 41;4H.4 4157H05 41;;H.3 51;<H05 513;H.4
481:4 4913 3133H.3 9176H04 419<H.4 5187H06 4139H.3 717<H06 41;9H.4
4919< 4:13 3133H.3 ;15;H04 4189H.4 517<H07 81;5H04 6186H07 41:3H.4
4:19: 4;13 3133H.3 416;H.3 4175H.4 ;135H09 6138H04 <184H09 418<H.4
4;198 4<13 3133H.3 514<H.3 415;H.4 3133H.3 4186H04 3133H.3 4185H.4
4<197 5313 3133H.3 51<:H.3 4148H.4 3133H.3 :164H05 3133H.3 4178H.4
53195 5413 3133H.3 6176H.3 4133H.4 3133H.3 6177H05 3133H.3 4168H.4
54193 5513 3133H.3 6177H.3 ;175H.3 3133H.3 4195H05 3133H.3 414<H.4
5518; 5613 3133H.3 6155H.3 91:5H.3 3133H.3 :189H06 3133H.3 <1<8H.3
56189 5713 3133H.3 6148H.3 71<3H.3 3133H.3 6185H06 3133H.3 ;138H.3
57188 5813 3133H.3 617:H.3 519<H.3 3133H.3 4197H06 3133H.3 914:H.3
58186 5913 3133H.3 61<;H.3 4144H.3 3133H.3 :193H07 3133H.3 813<H.3
59184 5:13 3133H.3 7146H.3 3133H.3 3133H.3 6185H07 3133H.3 7146H.3

vxpv 3133H.3 714:H.4 6194H.5 9134H.3 51<4H.5 81<3H.5 415<H.6

�2�



87Ih.s dw 5;1; PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W pl{hg
Sduwlfoh Vshfwud +pe2PhY, }@ 4 q@ 4

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

51;< 613 <175H06 3133H.3 ;14<H05 51<3H04 61;5H04
61;8 713 919<H05 3133H.3 7138H04 4143H.3 418:H.3
71;5 813 41:8H04 3133H.3 :17;H04 417<H.3 5174H.3
81:; 913 6166H04 3133H.3 4136H.3 4177H.3 51;4H.3
91:8 :13 813:H04 3133H.3 414:H.3 413<H.3 51:9H.3
:1:4 ;13 91<5H04 3133H.3 4154H.3 :14:H04 5195H.3
;19: <13 ;1;:H04 3133H.3 4154H.3 7163H04 5186H.3
<197 4313 413<H.3 3133H.3 4153H.3 516;H04 5186H.3
43193 4413 415<H.3 3133H.3 414;H.3 4157H04 5193H.3
44189 4513 4184H.3 3133H.3 414:H.3 9164H05 51:7H.3
45186 4613 41:5H.3 3133H.3 4153H.3 614:H05 51<8H.3
4617< 4713 41<6H.3 3133H.3 4155H.3 418:H05 614:H.3
47178 4813 5148H.3 3133H.3 415;H.3 :1:5H06 6177H.3
48175 4913 516:H.3 3133H.3 416<H.3 61:9H06 61::H.3
4916; 4:13 3133H.3 3133H.3 3133H.3 41;5H06 41;5H06

vxpv 417:H.4 3133H.3 4178H.4 :137H.3 6196H.4

000000000000000000000000000000000000000000000000000000000000000000000000000000

87Ih.s dw 5;1; PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W pl{hg
Sduwlfoh Vshfwud +pe2PhY, }@ 4 q@ 5

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

51;7 613 6136H06 3133H.3 81<7H07 8146H06 ;1:9H06
61:; 713 518<H05 3133H.3 61;6H06 515<H05 8159H05
71:6 813 8186H05 3133H.3 9175H06 5186H05 ;1:3H05
819: 913 ;147H05 3133H.3 :199H06 5135H05 413<H04
9195 :13 <16<H05 3133H.3 :15:H06 4164H05 4147H04
:189 ;13 <154H05 3133H.3 81;6H06 :19;H06 4139H04
;184 <13 7199H05 3133H.3 3133H.3 715:H06 813<H05
<178 4313 8199H05 3133H.3 3133H.3 515<H06 81;<H05
43173 4413 3133H.3 3133H.3 3133H.3 4153H06 4153H06
44168 4513 3133H.3 3133H.3 3133H.3 9147H07 9147H07

vxpv 7188H04 3133H.3 6149H05 4136H04 81;<H04

�22



87Ih.s dw 5;1; PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W pl{hg
Sduwlfoh Vshfwud +pe2PhY, }@ 5 q@ 4

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

9195 :13 51:;H05 3133H.3 4133H05 9199H05 4137H04
:189 ;13 :1:7H05 3133H.3 5145H05 4136H04 5135H04
;184 <13 415;H04 3133H.3 51:4H05 <15<H05 517;H04
<178 4313 41:8H04 3133H.3 51<<H05 91:6H05 51:5H04
43173 4413 513:H04 3133H.3 51:<H05 715:H05 51:;H04
44168 4513 513;H04 3133H.3 515;H05 517<H05 5188H04
4515< 4613 5135H04 3133H.3 41;7H05 416:H05 5167H04
46157 4713 4187H04 3133H.3 <15<H06 :167H06 41:4H04
4714; 4813 3133H.3 3133H.3 3133H.3 61;6H06 61;6H06

vxpv 414;H.3 3133H.3 419:H04 7156H04 41::H.3

000000000000000000000000000000000000000000000000000000000000000000000000000000

87Ih.s dw 5;1; PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W pl{hg
Sduwlfoh Vshfwud +pe2PhY, }@ 5 q@ 5

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

8189 913 6157H05 516;H06 513;H05 51<:H.3 6136H.3
917< :13 4145H04 ;174H06 8145H05 91:;H.3 91<9H.3
:175 ;13 5165H04 41:;H05 :175H05 <153H.3 <185H.3
;168 <13 61;;H04 613:H05 ;18:H05 4133H.4 4138H.4
<15: 4313 81:6H04 719:H05 ;18;H05 <194H.3 4136H.4
43153 4413 :164H04 914<H05 :168H05 :1<3H.3 ;1::H.3
44146 4513 ;167H04 :16:H05 818:H05 81:;H.3 91:7H.3
45138 4613 ;1;6H04 ;156H05 61<6H05 61<4H.3 71<5H.3
451<; 4713 ;1:8H04 ;1::H05 5198H05 5183H.3 617<H.3
461<4 4813 ;164H04 <133H05 41:7H05 4184H.3 5178H.3
471;7 4913 :18:H04 ;1<4H05 4143H05 ;1:5H04 41:6H.3
481:9 4:13 9196H04 ;185H05 91:6H06 71:;H04 4156H.3
4919< 4;13 8175H04 :1;5H05 61<3H06 517<H04 ;1:7H04
4:195 4<13 714<H04 91;6H05 41<5H06 4157H04 9147H04
4;188 5313 6134H04 8188H05 ;13<H07 9149H05 714<H04
4<17: 5413 41;:H04 3133H.3 3133H.3 6136H05 514:H04
53173 5513 413<H04 3133H.3 3133H.3 417;H05 4156H04
54166 5613 616<H05 3133H.3 3133H.3 :154H06 7144H05
55158 5713 6199H05 3133H.3 3133H.3 617<H06 7133H05
5614; 5813 3133H.3 3133H.3 3133H.3 419<H06 419<H06

vxpv ;187H.3 ;1:;H04 8187H04 9153H.4 :153H.4

�2�
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87Ih.s dw 5;1; PhY 00 vdph sureohp xvlqj qr ghidxow sdudpv
Uhdfwlrq Vwuhqjwk Sdvvlqj Wkux Frqiljxudwlrqv
Wdujhw ]@ 59 Q@ 5; Surmhfwloh }@ 4 q@ 3 Vkhoov ]@ 5; Q@ 5;
H{flw Hqhuj|@ 66183 U{q Furvv Vhfw1@433313 Vkhoo jdsv@ 4183 4163
jsl@ 41;33 jqx@ 41;9: Nss@ 81:3 Nqq@ 6173 Nqs@ 6173
lsdlu@ 4 lhsdlu@ 3
Y+fhqwudo,@ 6;133 Yhii+4,@ 4:133 Yhii+5,@ 6;133
Gluhfw vljpd@ 99145 Suhht vljpd@ 75:136 Iudf Suhht@ 178:

s/ssl@ 4 5 6 7 8 9 : vxp

4 4133333 133333 133333 133333 133333 133333 133333 4133333
5 189836 17935< 133333 133333 133333 133333 133333 4135865
6 154536 177795 14:7<7 133333 133333 133333 133333 1;6493
7 13<3:8 167575 15<9:6 139:<6 133333 133333 133333 1:<:;6
8 13736; 1584<< 16;;86 149856 135597 133333 133333 1;9;::
9 134;3< 14;768 178<3; 167:8; 139<4< 133879 133333 413;6:8

000000000000000000000000000000000000000000000000000000000000000000000000000000

87Ih.s dw 5;1; PhY 00 vdph sureohp xvlqj qr ghidxow sdudpv
Sduwlfoh Vshfwud +pe2PhY, }@ 3 q@ 4

hsv hsv00 gluhfw 00 h{flwrq 00 htxloleulxp 00 vxp
fp fkdq00 qxwud nqrfn 00sulpdu| vhfrqg 00sulpdu| vhfrqg 00

1<; 413 3133H.3 3133H.3 41;9H.3 4187H04 4145H.4 619;H.4 8133H.4
41<9 513 3133H.3 3133H.3 9177H.3 7165H04 6135H.4 91;4H.4 4138H.5
51<8 613 3133H.3 3133H.3 91;7H.3 619:H04 5177H.4 61;8H.4 :134H.4
61<6 713 3133H.3 3133H.3 91:<H.3 51;9H04 41:;H.4 5133H.4 717<H.4
71<4 813 3133H.3 3133H.3 91;5H.3 514;H04 415;H.4 4135H.4 6133H.4
81;< 913 3133H.3 3133H.3 91:;H.3 4189H04 ;1;;H.3 71<6H.3 513;H.4
91;: :13 3133H.3 3133H.3 9195H.3 4133H04 81;6H.3 5157H.3 417;H.4
:1;8 ;13 3133H.3 3133H.3 915<H.3 818:H05 6199H.3 <15;H04 413<H.4
;1;7 <13 3133H.3 3133H.3 81;;H.3 517<H05 5153H.3 6173H04 ;177H.3
<1;5 4313 3133H.3 3133H.3 8177H.3 ;139H06 415:H.3 4137H04 91;5H.3
431;3 4413 3133H.3 3133H.3 8133H.3 4188H06 :138H04 5173H05 81:6H.3
441:; 4513 3133H.3 3133H.3 7186H.3 413;H07 61:9H04 6178H06 71<4H.3
451:9 4613 3133H.3 3133H.3 7133H.3 3133H.3 41<5H04 41<3H07 714<H.3
461:8 4713 3133H.3 3133H.3 617:H.3 3133H.3 <165H05 3133H.3 6189H.3
471:6 4813 3133H.3 3133H.3 51;;H.3 3133H.3 7176H05 3133H.3 51<5H.3
481:4 4913 3133H.3 3133H.3 5154H.3 3133H.3 513<H05 3133H.3 5156H.3
4919< 4:13 3133H.3 3133H.3 41:4H.3 3133H.3 <1;8H06 3133H.3 41:5H.3
4:19: 4;13 3133H.3 3133H.3 :14:H04 3133H.3 7194H06 3133H.3 :155H04
4;198 4<13 3133H.3 3133H.3 3133H.3 3133H.3 5148H06 3133H.3 5148H06

vxpv 3133H.3 3133H.3 ;176H.4 41;3H.3 4153H.5 41;5H.5 61;;H.5

�2e



87Ih.s dw 5;1; PhY 00 vdph sureohp xvlqj qr ghidxow sdudpv
Sduwlfoh Vshfwud +pe2PhY, }@ 4 q@ 3

hsv hsv00 gluhfw 00 h{flwrq 00 htxloleulxp 00 vxp
fp fkdq00 qxwud nqrfn 00sulpdu| vhfrqg 00sulpdu| vhfrqg 00

41<9 513 3133H.3 414;H08 515:H04 4195H05 4134H.3 4146H.4 4158H.4
51<8 613 3133H.3 5164H07 5157H.3 416<H04 ;1:4H.3 :149H.4 ;15:H.4
61<6 713 3133H.3 513<H06 :17;H.3 61<7H04 5184H.4 4146H.5 4179H.5
71<4 813 3133H.3 4158H05 4178H.4 918;H04 7146H.4 414<H.5 41:8H.5
81;< 913 3133H.3 8148H05 5136H.4 :1<6H04 71:;H.4 <166H.4 4195H.5
91;: :13 3133H.3 4186H04 5164H.4 :19:H04 7173H.4 81<4H.4 415:H.5
:1;8 ;13 3133H.3 617:H04 5167H.4 917;H04 6185H.4 615:H.4 <156H.4
;1;7 <13 3133H.3 9169H04 515:H.4 813;H04 5193H.4 419:H.4 9199H.4
<1;5 4313 3133H.3 <19:H04 514:H.4 61:5H04 41;6H.4 :1<<H.3 71<6H.4
431;3 4413 3133H.3 4156H.3 5138H.4 5185H04 4156H.4 618:H.3 61:<H.4
441:; 4513 3133H.3 4166H.3 41<8H.4 4184H04 ;13<H.3 417:H.3 6138H.4
451:9 4613 3133H.3 4156H.3 41;:H.4 91;:H05 8154H.3 815;H04 518:H.4
461:8 4713 3133H.3 <16;H04 41:5H.4 5198H05 6145H.3 4166H04 5147H.4
471:6 4813 3133H.3 91:8H04 4196H.4 ;19<H06 41;9H.3 5196H05 41;;H.4
481:4 4913 3133H.3 8197H04 4186H.4 419<H06 4139H.3 61;4H06 41:3H.4
4919< 4:13 3133H.3 ;145H04 418;H.4 4163H07 917;H04 5166H07 41:5H.4
4:19: 4;13 3133H.3 4156H.3 4163H.4 3133H.3 613;H04 3133H.3 4179H.4
4;198 4<13 3133H.3 41<9H.3 414<H.4 3133H.3 4189H04 3133H.3 4173H.4
4<197 5313 3133H.3 51:3H.3 413:H.4 3133H.3 :187H05 3133H.3 4168H.4
53195 5413 3133H.3 6146H.3 <174H.3 3133H.3 618:H05 3133H.3 4159H.4
54193 5513 3133H.3 6149H.3 :1<8H.3 3133H.3 419<H05 3133H.3 4144H.4
5518; 5613 3133H.3 51<;H.3 9173H.3 3133H.3 :1<8H06 3133H.3 <16<H.3
56189 5713 3133H.3 51<8H.3 71:4H.3 3133H.3 61:8H06 3133H.3 :199H.3
57188 5813 3133H.3 615;H.3 5194H.3 3133H.3 41:9H06 3133H.3 81;<H.3
58186 5913 3133H.3 61;3H.3 413<H.3 3133H.3 ;156H07 3133H.3 71;;H.3
59184 5:13 3133H.3 61<:H.3 3133H.3 3133H.3 61;7H07 3133H.3 61<:H.3

vxpv 3133H.3 61;4H.4 615:H.5 71;3H.3 51;3H.5 8163H.5 414;H.6

�2D



87Ih.s dw 5;1; PhY 00 vdph sureohp xvlqj qr ghidxow sdudpv
Sduwlfoh Vshfwud +pe2PhY, }@ 4 q@ 4

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

41<6 513 5169H07 3133H.3 6149H06 4185H05 41;9H05
51;< 613 ;166H06 3133H.3 :194H05 51<5H04 61:9H04
61;8 713 917:H05 3133H.3 7143H04 4153H.3 419;H.3
71;5 813 41;:H04 3133H.3 ;168H04 41;4H.3 51;6H.3
81:; 913 6166H04 3133H.3 413;H.3 4197H.3 6138H.3
91:8 :13 8134H04 3133H.3 4153H.3 4155H.3 51<5H.3
:1:4 ;13 91<8H04 3133H.3 4159H.3 ;14:H04 51::H.3
;19: <13 ;1<4H04 3133H.3 4159H.3 71<3H04 5197H.3
<197 4313 413<H.3 3133H.3 4157H.3 51:3H04 5193H.3
43193 4413 4163H.3 3133H.3 4155H.3 4174H04 5198H.3
44189 4513 4184H.3 3133H.3 4154H.3 :14;H05 51:<H.3
45186 4613 41:7H.3 3133H.3 4157H.3 6197H05 6135H.3
4617< 4713 41<8H.3 3133H.3 4159H.3 41:<H05 6155H.3
47178 4813 5149H.3 3133H.3 4164H.3 ;1;3H06 617;H.3
48175 4913 516;H.3 3133H.3 4175H.3 715:H06 61;3H.3
4916; 4:13 3133H.3 3133H.3 3133H.3 5139H06 5139H06

vxpv 417;H.4 3133H.3 4183H.4 ;136H.3 61:<H.4

000000000000000000000000000000000000000000000000000000000000000000000000000000

87Ih.s dw 5;1; PhY 00 vdph sureohp xvlqj qr ghidxow sdudpv
Sduwlfoh Vshfwud +pe2PhY, }@ 4 q@ 5

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

41;< 513 41<<H07 3133H.3 8186H08 :13;H07 <195H07
51;7 613 61:5H06 3133H.3 :18;H07 :146H06 4149H05
61:; 713 5176H05 3133H.3 61:6H06 5176H05 8156H05
71:6 813 8199H05 3133H.3 91;3H06 51<7H05 <15;H05
819: 913 ;177H05 3133H.3 ;154H06 516:H05 4149H04
9195 :13 <19<H05 3133H.3 :1:8H06 4186H05 4153H04
:189 ;13 <177H05 3133H.3 914:H06 ;1<5H06 413<H04
;184 <13 71:9H05 3133H.3 3133H.3 71<7H06 8159H05
<178 4313 81:8H05 3133H.3 3133H.3 5196H06 9134H05
43173 4413 3133H.3 3133H.3 3133H.3 416:H06 416:H06
44168 4513 3133H.3 3133H.3 3133H.3 :136H07 :136H07

vxpv 7198H04 3133H.3 6168H05 414<H04 914;H04

�2S



87Ih.s dw 5;1; PhY 00 vdph sureohp xvlqj qr ghidxow sdudpv
Sduwlfoh Vshfwud +pe2PhY, }@ 5 q@ 4

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

71:6 813 8158H07 3133H.3 61;3H07 7189H06 8179H06
819: 913 :1<8H06 3133H.3 7144H06 61<4H05 8145H05
9195 :13 6185H05 3133H.3 4166H05 <18:H05 4177H04
:189 ;13 :1<<H05 3133H.3 5163H05 4154H04 5157H04
;184 <13 416<H04 3133H.3 613<H05 4148H04 51;8H04
<178 4313 41<3H04 3133H.3 6174H05 ;166H05 613;H04
43173 4413 5154H04 3133H.3 6144H05 814;H05 6137H04
44168 4513 514;H04 3133H.3 517<H05 51<:H05 51:5H04
4515< 4613 5143H04 3133H.3 41<<H05 4195H05 5179H04
46157 4713 4193H04 3133H.3 4133H05 ;198H06 41:;H04
4714; 4813 3133H.3 3133H.3 3133H.3 7184H06 7184H06

vxpv 4159H.3 3133H.3 41<5H04 81:3H04 5135H.3

000000000000000000000000000000000000000000000000000000000000000000000000000000

87Ih.s dw 5;1; PhY 00 vdph sureohp xvlqj qr ghidxow sdudpv
Sduwlfoh Vshfwud +pe2PhY, }@ 5 q@ 5

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

7197 813 41:;H06 4149H07 419:H06 51:;H04 51;5H04
8189 913 5189H05 41:4H06 41:8H05 519:H.3 51:4H.3
917< :13 417;H04 4134H05 :156H05 4135H.4 4137H.4
:175 ;13 61;;H04 51:4H05 4165H04 41:8H.4 41;3H.4
;168 <13 9178H04 7196H05 4185H04 41<3H.4 41<;H.4
<15: 4313 ;158H04 9145H05 4165H04 418:H.4 419:H.4
43153 4413 <14;H04 :13:H05 <1;5H05 4146H.4 4157H.4
44146 4513 4137H.3 ;167H05 :169H05 ;14:H.3 <16:H.3
45138 4613 413<H.3 <155H05 8146H05 817;H.3 91:4H.3
451<; 4713 4137H.3 <184H05 6167H05 616;H.3 7188H.3
461<4 4813 <1;6H04 <19;H05 514;H05 5136H.3 6146H.3
471;7 4913 ;1:;H04 <16<H05 4167H05 4148H.3 5146H.3
481:9 4:13 :187H04 ;1;5H05 ;13;H06 914<H04 417:H.3
4919< 4;13 913:H04 :1<8H05 718<H06 6149H04 4134H.3
4:195 4<13 7196H04 91;9H05 5156H06 4189H04 91<3H04
4;188 5313 615;H04 8183H05 <157H07 :196H05 7193H04
4<17: 5413 5135H04 3133H.3 3133H.3 61:4H05 516<H04
53173 5513 4149H04 3133H.3 3133H.3 41;3H05 4167H04
54166 5613 6195H05 3133H.3 3133H.3 ;1:7H06 717<H05
55158 5713 61<3H05 3133H.3 3133H.3 7155H06 7165H05
5614; 5813 3133H.3 3133H.3 3133H.3 5136H06 5136H06

vxpv 4138H.4 <1:3H04 ;148H04 <1;3H.4 4143H.5

�2.



���� �hLM*i4 �

453Vq.s dw 78 PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W frqvy
Uhdfwlrq Vwuhqjwk Sdvvlqj Wkux Frqiljxudwlrqv
Wdujhw ]@ 83 Q@ :3 Surmhfwloh }@ 4 q@ 3 Vkhoov ]@ 83 Q@ 3
H{flw Hqhuj|@ 83173 U{q Furvv Vhfw1@48;514 Vkhoo jdsv@ 5133 133
jsl@ 61733 jqx@ 7199: Nss@ 81:3 Nqq@ 6173 Nqs@ 6173
lsdlu@ 4 lhsdlu@ 4
Y+fhqwudo,@ 6;133 Yhii+4,@ 4:133 Yhii+5,@ 6;133
W@W}.3 iwht@ 133 Hv|p+fq,@ 133 Fw5@ 1<85
Gluhfw vljpd@443193 Suhht vljpd@ <86186 Iudf Suhht@ 19;6

s/ssl@ 4 5 6 7 8 9 : vxp

4 4133333 133333 133333 133333 133333 133333 133333 4133333
5 1:364< 163457 133333 133333 133333 133333 133333 4133776
6 15;;66 16994; 139859 133333 133333 133333 133333 1:4<::
7 145<68 15<64; 148343 1348<; 133333 133333 133333 18;;93
8 138<:6 153654 14;<77 138769 133738 133333 133333 1843:<
9 135;44 1465<4 14<3:: 13<:48 134;6; 1333<7 133333 179;58
: 134656 13;738 14:548 14664; 137667 133859 13334; 17846;
; 133938 1383<4 147775 149334 13::86 134894 133454 1788::
< 133597 135<93 144657 14:6;4 144<<8 1368;9 133774 17:<:7
43 13343; 1349;< 13;76: 14:735 14986; 13:455 1345<; 1859;;
44 133377 133<4< 138<<; 14973< 153;7; 14576; 136645 193666

�2H



453Vq.s dw 78 PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W frqvy
Sduwlfoh Vshfwud +pe2PhY, }@ 3 q@ 4
W+fq,@W}.3 Hv|p+e,@ 1333 46147: Fw5+e,@41333 137;

hsv hsv00 gluhfw 00 h{flwrq 00 htxloleulxp 00 vxp
fp fkdq00 qxwud nqrfn 00sulpdu| vhfrqg 00sulpdu| vhfrqg 00

41<; 513 3133H.3 3133H.3 5176H.4 :178H.3 <134H.4 61:6H.5 71<8H.5
61<: 713 3133H.3 3133H.3 51;<H.4 :144H.3 917;H.4 4185H.5 5186H.5
81<8 913 3133H.3 3133H.3 5199H.4 8159H.3 615<H.4 8143H.4 4149H.5
:1<6 ;13 3133H.3 3133H.3 515<H.4 6195H.3 4176H.4 4187H.4 8195H.4
<1<5 4313 3133H.3 3133H.3 41<7H.4 5175H.3 8196H.3 7159H.3 614:H.4
441<3 4513 3133H.3 3133H.3 4197H.4 418<H.3 5137H.3 413:H.3 5144H.4
461;; 4713 3133H.3 3133H.3 4173H.4 4136H.3 91<6H04 5179H04 4193H.4
481;: 4913 3133H.3 3133H.3 4154H.4 9193H04 5153H04 8143H05 4164H.4
4:1;8 4;13 3133H.3 3133H.3 413:H.4 713;H04 9187H05 <174H06 4144H.4
4<1;6 5313 3133H.3 3133H.3 <17;H.3 516<H04 41;5H05 4184H06 <1:7H.3
541;5 5513 3133H.3 3133H.3 ;17;H.3 415:H04 719;H06 5137H07 ;194H.3
561;3 5713 3133H.3 3133H.3 :19<H.3 8194H05 4144H06 514<H08 :1:7H.3
581:< 5913 3133H.3 3133H.3 91;:H.3 419<H05 5173H07 41:8H09 91;<H.3
5:1:: 5;13 3133H.3 3133H.3 9148H.3 5137H06 7196H08 4139H0: 9148H.3
5<1:8 6313 3133H.3 3133H.3 816;H.3 9173H08 :1;4H09 915<H0< 816;H.3
641:7 6513 3133H.3 3133H.3 7189H.3 :166H0: 4144H09 3133H.3 7189H.3
661:5 6713 3133H.3 3133H.3 61:7H.3 3133H.3 4159H0: 3133H.3 61:7H.3
681:3 6913 3133H.3 3133H.3 51;3H.3 3133H.3 4135H0; 3133H.3 51;3H.3
6:19< 6;13 3133H.3 3133H.3 41;3H.3 3133H.3 3133H.3 3133H.3 41;3H.3
6<19: 7313 3133H.3 3133H.3 918<H04 3133H.3 3133H.3 3133H.3 918<H04

vxpv 3133H.3 3133H.3 7199H.5 9133H.4 7155H.5 414<H.6 5147H.6

�2b



453Vq.s dw 78 PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W frqvy
dqjxodu glvwulexwlrqv +pe2PhY, }@ 3 q@ 4
v|v1 h{flw1 hq1@ 8516:> v|v1 elqg1 hq1@ :1<3
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453Vq.s dw 78 PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W frqvy
Uhdfwlrq Vwuhqjwk Sdvvlqj Wkux Frqiljxudwlrqv
Wdujhw ]@ 83 Q@ :3 Surmhfwloh }@ 4 q@ 3 Vkhoov ]@ 83 Q@ 3
H{flw Hqhuj|@ 83173 U{q Furvv Vhfw1@48;514 Vkhoo jdsv@ 5133 133
jsl@ 61733 jqx@ 7199: Nss@ 81:3 Nqq@ 6173 Nqs@ 6173
lsdlu@ 4 lhsdlu@ 4
Y+fhqwudo,@ 6;133 Yhii+4,@ 4:133 Yhii+5,@ 6;133
W@W}.4 iwht@ 133 Hv|p+fq,@461:7 Fw5@ 137;
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9 136393 147;46 154<<8 144696 13554: 133457 133333 1868:4
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453Vq.s dw 78 PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W frqvy
Sduwlfoh Vshfwud +pe2PhY, }@ 3 q@ 4
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61<: 713 3133H.3 3133H.3 41:9H.3 419<H04 51:7H.3 :174H.3 4154H.4 5198H.5
81<8 913 3133H.3 3133H.3 4186H.3 4136H04 416<H.3 519;H.3 81:3H.3 4155H.5
:1<6 ;13 3133H.3 3133H.3 4159H.3 81:7H05 9137H04 ;15:H04 51:8H.3 81<3H.4
<1<5 4313 3133H.3 3133H.3 4137H.3 613<H05 516:H04 515;H04 4187H.3 6165H.4
441<3 4513 3133H.3 3133H.3 ;196H04 4197H05 ;195H05 819<H05 4135H.3 5154H.4
461;; 4713 3133H.3 3133H.3 :154H04 ;1::H06 51<5H05 415<H05 :1:5H04 419;H.4
481;: 4913 3133H.3 3133H.3 9143H04 71;3H06 <15<H06 5194H06 9159H04 416:H.4
4:1;8 4;13 3133H.3 3133H.3 8139H04 51:5H06 51:9H06 71:4H07 8145H04 414:H.4
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541;5 5513 3133H.3 3133H.3 6155H04 :1;9H07 41<:H07 <1:;H09 6156H04 ;1<7H.3
561;3 5713 3133H.3 3133H.3 5159H04 6173H07 719;H08 4137H09 5159H04 :1<:H.3
581:< 5913 3133H.3 3133H.3 414;H04 <1<3H08 4134H08 ;159H0; 414;H04 :134H.3
5:1:: 5;13 3133H.3 3133H.3 3133H.3 4134H08 41<8H09 8133H0< 4154H08 9148H.3
5<1:8 6313 3133H.3 3133H.3 3133H.3 41;3H0: 615<H0: 3133H.3 813<H0: 816;H.3
641:7 6513 3133H.3 3133H.3 3133H.3 8143H0< 719;H0; 3133H.3 814<H0; 7189H.3
661:5 6713 3133H.3 3133H.3 3133H.3 3133H.3 815<H0< 3133H.3 815<H0< 61:7H.3
681:3 6913 3133H.3 3133H.3 3133H.3 3133H.3 3133H.3 3133H.3 3133H.3 51;3H.3
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453Vq.s dw 78 PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W frqvy
Sduwlfoh Vshfwud +pe2PhY, }@ 4 q@ 3
W+fq,@W}.4 Hv|p+e,@ 1333 471863 Fw5+e,@ 137; 1<46

hsv hsv00 gluhfw 00 h{flwrq 00 htxloleulxp 00 vxp wvxp
fp fkdq00 qxwud nqrfn 00sulpdu| vhfrqg 00sulpdu| vhfrqg 00

41<; 513 3133H.3 519;H0< 413:H06 414;H06 8146H08 8139H07 51;4H06 41;8H05
61<: 713 3133H.3 ;197H0; 41:4H05 415<H05 9167H07 7194H06 6186H05 41;5H04
81<8 913 3133H.3 7196H09 7186H04 41<4H04 415:H05 81:<H05 :147H04 6198H.3
:1<6 ;13 3133H.3 61;8H08 41<3H.3 7188H04 61;9H05 4137H04 517<H.3 4179H.4
<1<5 4313 3133H.3 <177H08 5179H.3 6196H04 6168H05 81:3H05 51<4H.3 5146H.4
441<3 4513 3133H.3 417;H07 5154H.3 515;H04 41;5H05 41<8H05 517:H.3 515;H.4
461;; 4713 3133H.3 41<7H07 41;5H.3 4166H04 :1<3H06 8165H06 41<:H.3 5156H.4
481;: 4913 3133H.3 5163H07 4183H.3 :183H05 6135H06 4159H06 418;H.3 5146H.4
4:1;8 4;13 3133H.3 518<H07 415:H.3 7148H05 4138H06 5195H07 4164H.3 5134H.4
4<1;6 5313 3133H.3 51:<H07 4139H.3 5158H05 6167H07 71;3H08 413<H.3 41;<H.4
541;5 5513 3133H.3 51<5H07 ;1:;H04 4163H05 <1:<H08 :18:H09 ;1<4H04 41:<H.4
561;3 5713 3133H.3 51<;H07 91;4H04 :166H06 5197H08 <1;7H0: 91;<H04 419;H.4
581:< 5913 3133H.3 7193H07 7194H04 7133H06 917<H09 <1;7H0; 7198H04 418:H.4
5:1:: 5;13 3133H.3 <1:8H06 5136H04 5138H06 4177H09 :163H0< 5148H04 417;H.4
5<1:8 6313 3133H.3 ;1<<H05 4145H04 <135H07 51;5H0: 3133H.3 5136H04 4186H.4
641:7 6513 3133H.3 4173H04 <17<H05 51:6H07 71:9H0; 3133H.3 5168H04 4184H.4
661:5 6713 3133H.3 7163H05 :1;5H05 3133H.3 9196H0< 3133H.3 4154H04 4147H.4
681:3 6913 3133H.3 71:3H05 9159H05 3133H.3 3133H.3 3133H.3 4143H04 <186H.3
6:19< 6;13 3133H.3 81:<H04 719<H05 3133H.3 3133H.3 3133H.3 9159H04 413;H.4
6<19: 7313 3133H.3 ;175H.3 51<<H05 3133H.3 3133H.3 3133H.3 ;178H.3 719;H.4
74198 7513 3133H.3 813;H.4 ;167H06 3133H.3 3133H.3 3133H.3 813;H.4 517:H.5
76197 7713 3133H.3 4147H.5 3133H.3 3133H.3 3133H.3 3133H.3 4147H.5 8184H.5
78195 7913 3133H.3 <178H.4 3133H.3 3133H.3 3133H.3 3133H.3 <178H.4 718;H.5
7:193 7;13 3133H.3 51;;H.4 3133H.3 3133H.3 3133H.3 3133H.3 51;;H.4 4173H.5
7<18< 8313 3133H.3 6156H.3 3133H.3 3133H.3 3133H.3 3133H.3 6156H.3 418;H.4

vxpv 3133H.3 5188H.3 613:H.4 6143H.3 5165H04 8134H04 61:4H.4
hodvwlf 81<<H.5
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453Vq.s dw 78 PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W frqvy
dqjxodu glvwulexwlrqv +pe2PhY, }@ 4 q@ 3
v|v1 h{flw1 hq1@ 8516:> v|v1 elqg1 hq1@ :1:8

fPpD[f{ d �d 0d 
d cd Bd Od +d Ed ^d

0�dd 
�dB)�c 
�dc)�c 0�^^)�c 0�^�)�c 0�E�)�c 0�O^)�c 0�BO)�c 0�c
)�c 0�
d)�c 0��E)�c
c�dd c��O)�
 c��
)�
 c�dB)�
 
�^0)�
 
�+B)�
 
�BB)�
 
�
c)�
 
��0)�
 0�^�)�
 0�+�)�

O�dd ^��O)�0 ^�dE)�0 E�EO)�0 E�B0)�0 E�d+)�0 +�BB)�0 +�dd)�0 O�cc)�0 B�^d)�0 B�
^)�0
E�dd 
�cE)�� 
�cB)�� 
�
B)�� 
��^)�� 
�dd)�� 0�++)�� 0�B
)�� 0�0^)�� 0�dO)�� ��EB)��

�d�dd c�cd)�� c�
B)�� c�0�)�� 
�^^)�� 
�+d)�� 
�
E)�� 
�dc)�� 0�+�)�� 0�cd)�� 0���)��
�0�dd c�dB)�� c�dd)�� 
�EB)�� 
�O0)�� 
�

)�� 
�dd)�� 0�OO)�� 0�

)�� 0�d
)�� ��+B)��
�c�dd 
�c+)�� 
�c0)�� 
�0E)�� 
�dO)�� 0�+^)�� 0�cE)�� 0��+)�� ��E+)�� ��B^)�� ��
B)��
�O�dd 
�d0)�� 0�^+)�� 0�E
)�� 0�O0)�� 0�
O)�� 0�d+)�� ��+E)�� ��B�)�� ��0O)�� ��dB)��
�E�dd 0�+d)�� 0�OO)�� 0�B0)�� 0�
�)�� 0�dB)�� ��+E)�� ��Bd)�� ��0B)�� ��d
)�� E�
E)�0
0d�dd 0�c0)�� 0�
E)�� 0�0c)�� 0�dc)�� ��+^)�� ��B0)�� ��0+)�� ��d
)�� E�0^)�0 O�O0)�0
00�dd 0��O)�� 0���)�� ��^E)�� ��+E)�� ��Bc)�� ��0^)�� ��dB)�� E�
^)�0 O�B^)�0 B��c)�0
0c�dd ��E�)�� ��++)�� ��OB)�� ��c+)�� ��0B)�� ��d
)�� E�0�)�0 O�
^)�0 c�^d)�0 
�+0)�0
0O�dd ��

)�� ��
d)�� ��0d)�� ��dO)�� E�E+)�0 +��B)�0 B�B+)�0 c�0
)�0 
��B)�0 0�
0)�0
0E�dd O�+
)�0 O�Bc)�0 B�^^)�0 B�0d)�0 c�0^)�0 
�
E)�0 0�B+)�0 ��^d)�0 ��
+)�0 ^�E�)�


d�dd O�^B)�0 O�+
)�0 O���)�0 B�0
)�0 c�0
)�0 
�0O)�0 0�c�)�0 ��+0)�0 ��0d)�0 E�
c)�


0�dd E�E0)�0 E�B0)�0 +�O+)�0 O�cB)�0 B���)�0 
�E
)�0 0�+B)�0 ��^d)�0 ��0E)�0 E�BB)�


c�dd c�^^)�0 c�Ed)�0 c�0+)�0 
�B
)�0 0�+
)�0 ��^^)�0 ��
E)�0 ^�0d)�
 B�^+)�
 
�E0)�


O�dd E�dd)�0 O�EB)�0 c�++)�0 
�0E)�0 0�

)�0 ��O
)�0 ��d^)�0 O�^B)�
 c�
0)�
 0�Oc)�


E�dd ��O^)kd ��0c)kd B��
)�� ��c
)�� c�Od)�0 0�c
)�0 ��B�)�0 ^��^)�
 B�cc)�
 
��+)�

cd�dd 0�+O)k� 0�dd)k� +�+0)kd ��+d)kd 0�E0)�� +�+^)�0 c�dc)�0 0�
0)�0 ��
d)�0 +��^)�

c0�dd ��+0)k0 ��0c)k0 c�O+)k� ^�Ed)kd ��c0)kd 
�dc)�� ��
^)�� +�B�)�0 
�^E)�0 0�d+)�0
cc�dd 
�^c)k0 0�E0)k0 ��dB)k0 0��
)k� 0�^
)kd B�+E)�� 0�cO)�� ��0B)�� O�0
)�0 
�dc)�0
cO�dd 
�
0)k0 0�
O)k0 E�O0)k� ��+d)k� 0�0O)kd c�0E)�� ��+
)�� E�0O)�0 
�Ec)�0 ��+c)�0
cE�dd ��d
)k0 +�
d)k� 0�O�)k� B�d�)kd O�c0)�� ���E)�� c�B
)�0 0�d0)�0 E�+d)�
 
�OO)�

Bd�dd ���E)k� E�
�)kd 0�^�)kd B�
^)�� O�OE)�0 ���^)�0 c�

)�
 ��+^)�
 +���)�c 0�+B)�c

��.



453Vq.s dw 78 PhY 00 froo sdlu> vkhoov> 5*du| hplvv> W frqvy
dqjxodu glvwulexwlrqv +pe2PhY, }@ 4 q@ 3
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56;X.q dw 4714 PhY 00 vlps sdlu> W frqvy> ilvv1
Uhdfwlrq Vwuhqjwk Sdvvlqj Wkux Frqiljxudwlrqv
Wdujhw ]@ <5 Q@479 Surmhfwloh }@ 3 q@ 4 Vkhoov ]@ 3 Q@ 3
H{flw Hqhuj|@ 4;1;7 U{q Furvv Vhfw1@639315 Vkhoo jdsv@ 133 133
jsl@ 91466 jqx@ <1;33 Nss@ 81:3 Nqq@ 6173 Nqs@ 6173
lsdlu@ 4 lhsdlu@ 4
Y+fhqwudo,@ 6;133 Yhii+4,@ :134 Yhii+5,@ 6;133
W@W}.3 iwht@ 133 Hv|p+fq,@ 133 Fw5@41333
Gluhfw vljpd@<5;193 Suhht vljpd@ 8;6198 Iudf Suhht@ 15:7

s/ssl@ 3 4 5 6 7 8 9 vxp

4 4133333 133333 133333 133333 133333 133333 133333 4133333
5 18:454 176:84 133333 133333 133333 133333 133333 4133;:4
6 15;767 17;<<5 146383 133333 133333 133333 133333 1<37::
7 148688 17467< 15985< 136;55 133333 133333 133333 1;:388
8 13;797 1647;< 16747; 144;9; 134378 133333 133333 1;:347
9 1378:7 1556:: 169838 154;4< 137773 133578 133333 1;<<94
: 13563< 147955 167:95 16549; 143<<4 13465: 133379 1<9559
; 134375 13;8:6 15<934 17445: 154<53 13768< 133638 4139<66
< 1336<: 13774< 1559;< 17946< 16:557 144;9: 134677 415745<
43 133454 134<76 148;3; 179;8: 187;48 159;66 138396 4184:6:
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56;X.q dw 4714 PhY 00 vlps sdlu> W frqvy> ilvv1
Sduwlfoh Vshfwud +pe2PhY, }@ 3 q@ 4
W+fq,@W}.3 Hv|p+e,@ 1333 531793 Fw5+e,@41333 134;

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

183 18 3133H.3 51<9H04 6196H.4 8199H.5 9136H.5
4133 413 3133H.3 ;1<5H04 917;H.4 :14<H.5 :1;7H.5
417< 418 3133H.3 4198H.3 :189H.4 81:4H.5 917;H.5
41<< 513 3133H.3 5186H.3 :1:<H.4 61;6H.5 7197H.5
517< 518 3133H.3 617:H.3 :196H.4 5168H.5 6147H.5
51<< 613 3133H.3 716;H.3 :163H.4 4168H.5 5145H.5
617< 618 3133H.3 814:H.3 91<4H.4 :168H.4 417;H.5
61<; 713 3133H.3 81:8H.3 9185H.4 61;8H.4 413<H.5
717; 718 3133H.3 913;H.3 9146H.4 41<7H.4 ;19;H.4
71<; 813 3133H.3 9148H.3 81:9H.4 <176H.3 :164H.4
817; 818 3133H.3 9133H.3 8175H.4 7176H.3 9179H.4
81<: 913 3133H.3 81:3H.3 8144H.4 5133H.3 81;;H.4
917: 918 3133H.3 8165H.3 71;7H.4 ;1:6H04 8179H.4
91<: :13 3133H.3 71<8H.3 718<H.4 6199H04 8145H.4
:17: :18 3133H.3 7195H.3 7163H.4 417:H04 71:;H.4
:1<: ;13 3133H.3 716:H.3 7135H.4 8194H05 7179H.4
;179 ;18 3133H.3 7153H.3 61:8H.4 5136H05 714:H.4
;1<9 <13 3133H.3 713;H.3 617;H.4 91<7H06 61;<H.4
<179 <18 3133H.3 7134H.3 6155H.4 5154H06 6195H.4
<1<9 4313 3133H.3 61<9H.3 51<7H.4 919<H07 6166H.4
43179 4318 3133H.3 61<3H.3 518;H.4 5135H07 51<:H.4
431<8 4413 3133H.3 61;5H.3 5154H.4 9143H08 518<H.4
44178 4418 3133H.3 61::H.3 41;5H.4 41;7H08 514<H.4
441<8 4513 3133H.3 8185H.3 416<H.4 8185H09 41<8H.4
45178 4518 3133H.3 61<:H.4 <163H.3 4198H09 71<3H.4
451<8 4613 3133H.3 61:;H.5 7143H.3 71<8H0: 61;5H.5
46177 4618 3133H.3 41:3H.6 3133H.3 417;H0: 41:3H.6
461<7 4713 3133H.3 6133H.6 3133H.3 7175H0; 6133H.6
47177 4718 3133H.3 41<:H.6 3133H.3 3133H.3 41<:H.6
471<7 4813 3133H.3 71;3H.5 3133H.3 3133H.3 71;3H.5
48177 4818 3133H.3 717:H.4 3133H.3 3133H.3 717:H.4
481<6 4913 3133H.3 6154H.3 3133H.3 3133H.3 6154H.3

vxpv 3133H.3 <15;H.5 81;7H.5 416;H.6 51;<H.6
hodvwlf 51<6H.6
ilvvlrq 419<H.5

�ef



56;X.q dw 4714 PhY 00 vlps sdlu> W frqvy> ilvv1
Sduwlfoh Vshfwud +pe2PhY, }@ 4 q@ 3
W+fq,@W}.3 Hv|p+e,@ 1333 541537 Fw5+e,@ 1<;5 1333

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

81<: 913 3133H.3 3133H.3 41:5H07 :1:5H0: 41:6H07
917: 918 3133H.3 3133H.3 41;9H07 6166H0: 41;9H07
91<: :13 3133H.3 3133H.3 41;6H07 4159H0: 41;6H07
:17: :18 3133H.3 3133H.3 5163H07 81;6H0; 5163H07
:1<: ;13 3133H.3 3133H.3 81;8H07 814;H0; 81;8H07
;179 ;18 3133H.3 3133H.3 41<8H06 9145H0; 41<8H06
;1<9 <13 3133H.3 3133H.3 81:8H06 919;H0; 81:8H06
<179 <18 3133H.3 3133H.3 416;H05 9169H0; 416;H05
<1<9 4313 3133H.3 3133H.3 5146H05 815:H0; 5146H05
43179 4318 3133H.3 3133H.3 418:H05 61:8H0; 418:H05

vxpv 3133H.3 3133H.3 51<<H05 ;145H0: 51<<H05

000000000000000000000000000000000000000000000000000000000000000000000000000000

56;X.q dw 4714 PhY 00 vlps sdlu> W frqvy> ilvv1
Sduwlfoh Vshfwud +pe2PhY, }@ 5 q@ 5
W+fq,@W}.3 Hv|p+e,@ 1333 5413:9 Fw5+e,@41333 1333

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

4<19: 5313 41<5H06 8165H05 6199H09 61<9H09 8184H05
53149 5318 51;6H06 4137H04 61<;H09 51;8H09 4139H04
53198 5413 517<H06 4163H04 41<4H09 4176H09 4166H04
54147 5418 417;H06 4156H04 3133H.3 9156H0: 4157H04
54196 5513 7136H07 3133H.3 3133H.3 5184H0: 7136H07

vxpv 7189H06 5138H04 71:;H09 7189H09 5143H04

�e�
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87Ih.doskd dw 8< PhY 00 W pl{hg
Uhdfwlrq Vwuhqjwk Sdvvlqj Wkux Frqiljxudwlrqv
Wdujhw ]@ 59 Q@ 5; Surmhfwloh }@ 5 q@ 5 Vkhoov ]@ 5; Q@ 5;
H{flw Hqhuj|@ 94148 U{q Furvv Vhfw1@484;1: Vkhoo jdsv@ 4183 4163
jsl@ 41;9: jqx@ 51333 Nss@ 81:3 Nqq@ 6173 Nqs@ 6173
lsdlu@ 4 lhsdlu@ 4
Y+fhqwudo,@ 6;133 Yhii+4,@ 4:133 Yhii+5,@ 6;133
Gluhfw vljpd@99<149 Suhht vljpd@ 95:177 Iudf Suhht@ 1:6<

s/ssl@ 5 6 7 8 9 : ; vxp

7 4133333 133333 133333 133333 133333 133333 133333 4133333
8 17<:87 18665: 133333 133333 133333 133333 133333 41363;5
9 14;657 17983: 153988 133333 133333 133333 133333 1;87;9
: 139794 163377 164363 13:555 133333 133333 133333 1:7:8:
; 1353<; 14986: 163;:3 149685 1353<8 133333 133333 19:<85
< 13393; 13;346 157373 155;77 139:68 133784 133333 1959<4

�e2



87Ih.doskd dw 8< PhY 00 W pl{hg
Sduwlfoh Vshfwud +pe2PhY, }@ 4 q@ 3

hsv hsv00 gluhfw 00 h{flwrq 00 htxloleulxp 00 vxp
fp fkdq00 qxwud nqrfn 00sulpdu| vhfrqg 00sulpdu| vhfrqg 00

41<: 513 41;3H05 91;8H08 4194H04 417;H04 5144H04 7196H.3 8149H.3
61<6 713 :198H04 6147H06 71;<H.3 6149H.3 8153H.3 8193H.4 :133H.4
81<3 913 6144H.3 416;H05 4176H.4 91:6H.3 4154H.4 ;196H.4 4156H.5
:1;9 ;13 81<6H.3 51;7H05 41<;H.4 91;5H.3 4164H.4 91:4H.4 4146H.5
<1;6 4313 :1<6H.3 7143H05 41<7H.4 71<6H.3 <1;8H.3 61:8H.4 :1<:H.4
441:< 4513 <155H.3 814:H05 419;H.4 614:H.3 9169H.3 41;6H.4 816<H.4
461:9 4713 <1<7H.3 9139H05 416:H.4 41<6H.3 61:9H.3 ;14<H.3 61:9H.4
481:5 4913 4135H.4 91::H05 413<H.4 4148H.3 513<H.3 6176H.3 51:;H.4
4:19< 4;13 4134H.4 :165H05 ;173H.3 91:3H04 4143H.3 4169H.3 514:H.4
4<199 5313 <1:4H.3 :1:4H05 916<H.3 61;4H04 818;H04 8138H04 41:9H.4
54195 5513 <145H.3 :1<8H05 71:;H.3 513<H04 51:4H04 41::H04 4179H.4
5618< 5713 ;16:H.3 ;137H05 6184H.3 413<H04 415:H04 81;4H05 4156H.4
58188 5913 :187H.3 ;134H05 5185H.3 8166H05 819<H05 41::H05 4136H.4
5:185 5;13 9198H.3 :1;8H05 41:9H.3 516:H05 5179H05 71<9H06 ;187H.3
5<17; 6313 81:8H.3 :18;H05 414;H.3 <14<H06 4134H05 4159H06 :136H.3
64178 6513 71;9H.3 :153H05 :197H04 51<5H06 7134H06 51;9H07 81:3H.3
66174 6713 7133H.3 91:5H05 719:H04 918:H07 4183H06 81:3H08 7187H.3
6816; 6913 6154H.3 9148H05 5199H04 91;;H08 8164H07 4134H08 6186H.3
6:167 6;13 517;H.3 8184H05 416:H04 41:;H0: 41:9H07 417:H09 519:H.3
6<164 7313 41;8H.3 71;5H05 9153H05 3133H.3 8174H08 <1:5H0; 41<9H.3
7415; 7513 4164H.3 7144H05 515;H05 3133H.3 4186H08 <15:H0< 416:H.3
76157 7713 ;185H04 6165H05 81;<H06 3133H.3 61;5H09 3133H.3 ;1<5H04
78154 7913 71;4H04 5178H05 ;134H07 3133H.3 ;145H0: 3133H.3 8139H04
7:14: 7;13 513;H04 4184H05 3133H.3 3133H.3 4187H0: 3133H.3 5156H04
7<147 8313 9164H05 3133H.3 3133H.3 3133H.3 51<3H0; 3133H.3 9164H05
84143 8513 4136H05 3133H.3 3133H.3 3133H.3 817;H0< 3133H.3 4136H05

vxpv 517:H.5 5179H.3 5194H.5 81<3H.4 4143H.5 819:H.5 4158H.6

�e�



87Ih.doskd dw 8< PhY 00 W pl{hg
Sduwlfoh Vshfwud +pe2PhY, }@ 4 q@ 4

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

61;9 713 414;H04 3133H.3 5185H.3 4149H.3 61;3H.3
81:< 913 815<H04 3133H.3 :183H.3 51:6H.3 413;H.4
:1:5 ;13 <186H04 3133H.3 <135H.3 5187H.3 4158H.4
<199 4313 4163H.3 3133H.3 ;15<H.3 41:9H.3 4146H.4
4418< 4513 418:H.3 3133H.3 91;;H.3 4139H.3 <185H.3
46185 4713 41::H.3 3133H.3 8179H.3 81<3H04 :1;5H.3
48178 4913 41<5H.3 3133H.3 7156H.3 6139H04 9179H.3
4:16; 4;13 5134H.3 3133H.3 6158H.3 4184H04 8173H.3
4<164 5313 5138H.3 3133H.3 5179H.3 :137H05 718;H.3
54157 5513 5138H.3 3133H.3 41;8H.3 6146H05 61<5H.3
5614: 5713 5134H.3 3133H.3 4169H.3 4165H05 616;H.3
58143 5913 41<6H.3 3133H.3 <1::H04 815<H06 51<4H.3
5:136 5;13 41;5H.3 3133H.3 91::H04 41<<H06 5183H.3
5;1<: 6313 419<H.3 3133H.3 7179H04 :137H07 5147H.3
631<3 6513 4186H.3 3133H.3 51:7H04 5163H07 41;4H.3
651;6 6713 4168H.3 3133H.3 4185H04 91;7H08 4183H.3
671:9 6913 4148H.3 3133H.3 :153H05 41;4H08 4155H.3
6919< 6;13 <147H04 3133H.3 5196H05 713<H09 <174H04
6;195 7313 9187H04 3133H.3 71<7H06 ;146H0: 918<H04
73188 7513 618;H04 3133H.3 3133H.3 4194H0: 618;H04

vxpv 8186H.4 3133H.3 4144H.5 513<H.4 41;:H.5

�ee



87Ih.doskd dw 8< PhY 00 W pl{hg
Sduwlfoh Vshfwud +pe2PhY, }@ 4 q@ 5

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

61:< 713 51:3H05 3133H.3 6197H04 4136H04 71<7H04
819< 913 414<H04 3133H.3 <1:8H04 5155H04 4165H.3
:18< ;13 514:H04 3133H.3 413:H.3 41<6H04 417;H.3
<17; 4313 6137H04 3133H.3 <13:H04 4159H04 4167H.3
4416; 4513 61;4H04 3133H.3 91<9H04 :155H05 4148H.3
4615; 4713 717;H04 3133H.3 8145H04 61::H05 <1<;H04
4814: 4913 813:H04 3133H.3 61:5H04 41;6H05 ;1<:H04
4:13: 4;13 818:H04 3133H.3 51:5H04 ;167H06 ;16:H04
4;1<: 5313 9133H04 3133H.3 41<<H04 618:H06 ;136H04
531;9 5513 9169H04 3133H.3 417:H04 4176H06 :1;7H04
551:9 5713 919:H04 3133H.3 413;H04 816;H07 :1:8H04
57199 5913 91<6H04 3133H.3 :1:6H05 41;:H07 :1:4H04
59188 5;13 :14:H04 3133H.3 8166H05 81<5H08 :1:4H04
5;178 6313 :174H04 3133H.3 6178H05 419;H08 :1:8H04
63167 6513 :198H04 3133H.3 41<;H05 7145H09 :1;8H04
65157 6713 :1<6H04 3133H.3 <133H06 ;1:8H0: ;135H04
67147 6913 ;15:H04 3133H.3 5178H06 41;6H0: ;163H04
69136 6;13 4155H.3 3133H.3 3133H.3 61;5H0; 4155H.3

vxpv 5137H.4 3133H.3 4149H.4 418:H.3 6169H.4

�eD



87Ih.doskd dw 8< PhY 00 W pl{hg
Sduwlfoh Vshfwud +pe2PhY, }@ 5 q@ 5

hsv hsv00 gluhfw 00h{flwrq00 htxlo 00 vxp
fp fkdq00 qxwud nqrfn 00 00 00

818< 913 3133H.3 513<H05 513;H04 616;H04 8199H04
:178 ;13 3133H.3 516;H04 4197H.3 513:H.3 61<7H.3
<164 4313 3133H.3 :155H04 616:H.3 6166H.3 :176H.3
4414: 4513 3133H.3 4168H.3 7156H.3 615;H.3 ;1;9H.3
46136 4713 3133H.3 41<4H.3 61<5H.3 516<H.3 ;156H.3
471<3 4913 3133H.3 5174H.3 614:H.3 4186H.3 :143H.3
491:9 4;13 3133H.3 51;7H.3 5167H.3 ;1<<H04 913;H.3
4;195 5313 3133H.3 6156H.3 4196H.3 71<:H04 8169H.3
5317; 5513 3133H.3 618:H.3 413:H.3 5194H04 71<4H.3
55167 5713 3133H.3 61;6H.3 91:<H04 4164H04 7197H.3
57154 5913 3133H.3 61<:H.3 7147H04 9165H05 7178H.3
5913: 5;13 3133H.3 7133H.3 5179H04 51<5H05 715;H.3
5:1<6 6313 3133H.3 61<:H.3 4177H04 415<H05 7146H.3
5<1:< 6513 3133H.3 61<7H.3 ;175H05 8176H06 7136H.3
64199 6713 3133H.3 61<<H.3 8134H05 514;H06 7137H.3
66185 6913 3133H.3 7143H.3 613;H05 ;159H07 7147H.3
6816; 6;13 3133H.3 7134H.3 41<;H05 51<7H07 7136H.3
6:157 7313 3133H.3 618;H.3 4165H05 <19:H08 618<H.3
6<143 7513 3133H.3 613<H.3 <14;H06 51<4H08 613<H.3
731<: 7713 3133H.3 51;8H.3 917<H06 :1::H09 51;9H.3
751;6 7913 3133H.3 51;5H.3 718;H06 41:;H09 51;5H.3
7719< 7;13 3133H.3 5196H.3 613<H06 61:4H0: 5197H.3
79188 8313 3133H.3 41<5H.3 41:8H06 :1:5H0; 41<5H.3
7;174 8513 3133H.3 419:H.3 61<<H07 4193H0; 419:H.3
8315; 8713 3133H.3 4156H.3 3133H.3 6166H0< 4156H.3
85147 8913 3133H.3 515;H04 3133H.3 3133H.3 515;H04
87133 8;13 3133H.3 ;1;6H06 3133H.3 3133H.3 ;1;6H06
881;9 9313 3133H.3 81:;H08 3133H.3 3133H.3 81:;H08

vxpv 3133H.3 4169H.5 7199H.4 51<:H.4 5146H.5

�eS


	Title
	Abstract
	Contents
	List of Tables
	Normalization Parameters for the Elastic Scattering Cross Sections
	Parameters for Collective State and Elastic Scattering Angular Distributions
	Widths of the Shell Gaps Estimated from Nuclear Mass Tables
	Equations for Parameters Describing the Total Reaction Cross Sections
	Parameter Values for Calculating Total Reaction Cross Sections
	Summary of the Paramers for the Strong Spectroscopic Collective States
	Summary of the Parameters for the Isoscalar Giant Resonance States

	List of Figures
	Weighting Function for Averaging Finite Well Depth Corrections
	Average Effective Well Depths for First Interaction
	Single Particle States in the Shell-shifted ESM
	Washout of Shell Effects
	Creation of the Isobaric Analog of a Particle-hole Configuartion
	Flow of Reaction Strength into Secondary Emission
	Parameter E1 in the Angular Distribution Slope Parameter
	Regions of Isospin Conservation During Energy Equilibration
	Correction Factor for Sub-barrier Proton Total Reaction Cross Sections 
	Structure of PRECO-2000

	Introduction
	Two-Component Particle-Hole State Densities
	Fundamental Parameters
	Basic State Density Formula
	Surface Effects
	Pairing Correlations
	Shell Structure Corrections
	States with Good Isospin
	Complete State Density Formula

	The Two-Component Exciton Model
	Internal Transition Rates
	Particle Emission Rates
	Closed Form Reaction Equations
	Secondary Preequilibrium Emission

	Other Reaction Calculations
	Direct Reaction Mechanisms
	Particle Emission at Equilibrium

	Angular Distributions
	Main Systematics
	Collective Excitations and Elastic Scattering

	Recommended Global Input Set
	Exciton Model Input Parameters
	Default Total Reaction Cross Sections
	Collective State Parameters
	Secondary Particle Emission

	Description of the Code
	Code Input
	Calculations
	Code Output
	Arrays for Hauser-Feshbach Codes

	Final Note to Users
	Bibliography
	Appendices
	List of Major Variables in PRECO-2000
	Sample Input File
	Sample Output File


