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76702 I u. • ,30 771118 I ,!I ,a 90 77!198 I 204 •· t6430 7110411. 1 -U ■ ·21,11 711598 I u. -:sa 79160 ·!I,. 90 
'6704 I 11-. 30 77190 I ·21 -• 4H71 77602 I 6 • ·42 780!12 I !J ■ 90 711606 I l4 • 217 79162 9, ■ 30 
7~7111 I 131 • ·!164:SO 77192 I ,, , .. . 

90 77612 I 8 • 1890 '180!14 I 12 • ·U.78 78614 I to • 90 79166 ·• .. 9D 
7t712 I 4 • !14 77200 I 2· ■ 2142 7762D I !I II- 1'78 78066 I u • ·U?8 78626 I 19 • -964:SO 7~170 ~!I. ;!11430 
76728 I It • 60 77214 I 31 ·• 96430 77638 I 6 • 2~18 78086 I 7 • 114 78634 I 6 • 90 '19192 4,. .114 
767Ji I 6 • 90 77226 I 18 • 2178 77642 I 4 • 90 18090 I 129 ■ !164:SO 78642 20!1 ■ !16430 79194 88 • •!lt4~0 
7~734 I 26 ■ '6430 77228 I 9 11 :so 77646 I 14 ■ 2178 78098 I 10 • 90 78668 4 • 42 79200 7 -· 
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76758 I 69 • !16430 77242 I 8 • 60 17664 I 13 • 30 78130 I 8 ·• 42 78690 19 • !164:SO 79224 8 • 30 
76764 I 9 • 126 77248 I -:S • 90 77666 I 10 • !14 78142 I 6 • 126 78694 7 • :so 79240 7 •• 3D 
76766 I 10 • 30 77250 I 76 a !16430 '17668 I 2!5. 2178 781!10 I 7 -• 49878 78696 7 • 30 79244 10 • 30 
76768 I 3 • 42 77252 I 8 • 30 77670 I 38 ■ 2178 781!i8 I 8 • :so 78698 !2 • '" 79246 11 -• .114 
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761111! I 9 • 311 77382 13 • 2178 77822 8 • 90 78318 I 2!1. ·2178 78886 I 7 • 42 79376 6 • :2418 
7fl9Jl I 2 • 1890 77386 1 • 90 77826 1!1. !i6430 78322 I 7 • !54 78906 I 61 • 1291050 79388 -4 .• . - 42 
76'142 I 11 • 90 77388 11 • 42 77830 I 13 • 126 78344 I 6 • 30 78918 I 6D • 12910!!0 79390 11 • 54 
76948 I 27 • !J6"31J 77390 13 • 42 77838 38 • 2:1.78 78362 I 4 • 4'2 7B936 I 9 • 30 79396 7 •• 5• 
7~'194 I 10 ■ 90 77400 1 • .1140 77840 7 • 30 78380 I ., . 42 78938 I 4 • 114 79398 1 -• ,0322 
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77ou6 , 1U ■ ·90 77430 127 ■ 2178 778!50 37 • 2176 784'02 I !13 • 1291050 78942 I '12. 56430 79416 6 • .126 
FU14' I IJ D 30 77432 6 .• , ,30 77854 8 •- 42 78408 I 8 • 42 78948 I 7 • 42 79424 7 • .:1,890 
77U14 ; 9 • 54 77438 8 • 30 771156 11 • :so 78414 I 17 • ·2178 78954 I l!J. 56430 79426 8 • .. 90 
77U20 I u" :SU 77442 22 • 2176 77872 5 • 126 78422 I 8 • 114 78966 I 32 • !16HO 79434 29 •• ,!J6430 
17U4U I 9 " 90 77444 !J I 60 77fl91t i3Q I 2:1,78 784i'4 I 7 I ·42 711972 8 I 9Q 79438 7 • ~ !i4 
77UJ4 I HI '6430 77'!14 11 • ·111& 77906 10 I :so 78436 I 9 I H43D 78992 6 I 90 79446 114• .U71 
77U4~ I ,12, a 30 17462 14 • 2.26 77908 27 ■ 2178 78438 I 71 • 56430 78996 8 • 60 79458 113• .. 217! 
771144 I -' . 42 77H2 8 I 42 7.7910 129 ■- 2178 78460 7 • 42 79008 7 I 114 79464 9 • .12~ 
7iU64 I II • 60 77490 I 34 • •!16430 77924 7 •. 90 76480 I 12 • 30 79034 S.2. 30 711470 83 • ,'6430 
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8Dui!8 . j • JO 80566 134 ■ 2178 81186 I 26 •. 2178 111708 I 7 42 82234 I 7 I 30 82752 12 .• 30 
80030 10 ■ 90 80590 13 ,. 30 81188 I 8 " ·:so 817"4 I 13 30 822"8 I 8 • 30 8275◄ 13 .• 90 
80U34 45 • :164430 80598 84 ■ -56430 !11192 I 11 • 30 81746 I 12 42 82250 I 9 • 42 82760 7 • 42 
80u46 44 I 56430 80608 7 • -30 81212 I 6 •. 42 81762 I 35 56430 82264 I 7 • 30 82780 7 • 42 
800!>0 7 • 30 80654 ' . 42 81214 8 •. 42 81770 I 9 114 82274 I 12 I 30 82786 12 • 90 
80U6U 8 • 30 80686 6 • ◄ 2 6).240 I :1.3 • 30 8177 ◄ I 34 56430 82298 I 7 • 42 82824 13 • JO 
80utll 83 ■ !56430 80696 6 • 42 81248 I 3 • 90 81784 I 5 30 82302 '1. -!56430 82826 ... 90 
8009,! 6 • 42 80704 6 • 54 81262 I 10 ■ 11~ 81794 I 4 126 82306 I to • 114 82830 13 • .1,011 
80110 13 • 126 80722 4 • ·90 81266 I 9 • 126 81806 I 12 54 82324 I 4 • 126 82848 8 ,. 30 
110128 4 • 18?8 80738 12 • 126 81268 I 6 • 90 81812 I 8 54 82326 I ?2. 56430 82860 17 -• 90 
80130 15 • 56430 80770 I 9 .• 114 81282 1 22 • 2178 81816 I 14 .• 30 82338 I ·,1 • 56430 82870 13,. 126 
liu1J2 a • 30 80772 I 8 • 30 81292 I 8 • 30 81828 I 7 • 42 82350 I 70 • -56430 82878 3!1 .• ,,0430 
80142 101 ■ 56430 80794 I 12 • 42 ~1296 I 4 • 60 81834 I 183 ■ '6430 82368 I 8 • 90 82886 10 .• -·30 
iiOJ.46 8 • 126 80808 I 1!1. -30 81306 I 32 ■ 56430 918"4 I 8 • 54 82372 I !.9. 56430 82902 2!1 ,. :2178 
ar)l~2 I 3 • 126 80814 I 34 ■ !J~430 81310 I 27 ■ 211a 818fj8 I 98 ■ !56430 82374 I 87 ■ 56430 82916 p ,. 30 
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8295,t I 6 • 30 83488 I !I • .;so 14006 I 14 • U78 8441.4 I 46 • 129lO!IO 84194 I 16 • 2l78 1!1362 I !IS•• .l21lUD 
112'1!14 I 9 • 30 83490 I 113 • 2l78 14014 I 10 • 30 84424 I 4 • 90 84906 I " . 2178 8!1364 I 8 .• U6 
12'160 I u. 30 83492 I 9 • 1190 84019 I 84 I ,6430 84426 I IQ7 I !16430 8'1918 I l01 • !16430 85374 I 206 ■ ·9!430 
i2V70 I ~ I 90 83500 I 6 • 42 84020 I !I • U4 84436 I ' . 126 84922 I 7 • 90 85376 I :s • U6 
82918 I 8 • 90 83520 I 9 • 30 84042 I 49 I 56430 84H8 I 206 • 96430 84928 I 3 • 90 8!">378 I 7 .• 30 
11298U 16 • 90 83540 8 • JO 64050 I 13 • 90 84446 I 8 • 30 84930 I 100 • •56430 85380 9 .• 30 
830111 I oi ■ 12,1090 83948 7 • 30 840!52 I 31. 22,78 8408 I 4 • U4 849!52 I ' . 42 85384 6 •• 90 
83Uc!U I 8 • 42 83552 ' . 42 114054 I 23 • 2178 114462 I 97 ■ !56430 84954 I 94. 56430" 85386 24 • -3~682 
83024 8 • 54 83!1?0 12 • 30 84058 I 13 I 30 84464 I ' . 42 84960 I ' . 42 85402 5 • 126 
8JU3U 6 • 60 83572 6 I U.4 84066 I 22 • 2178 84'470 I 10 ■ 90 84964 I 4 • 2178 85422 83 • ·56430 
83UJ4 I 33 • !164Jn 83578 13 • 30 84078 : 21 • 2178 84486 I 29 ■ 2178 84966 I 03 • -56430 8~434 111 • .129~0,o 
83U1U I 27 • 2178 83590 13 ■ 54 84080 I 6 • 90 84492 I 6 • 42 84968 I 6 • 54 85440 7 • 42 
113U9i! I 1a. !16430 83592 ' . 42 64082 I 8 • 90 84498 I 28 • 2178 84988 I 11 • 42 85442 12 • ~4 
~3J.06 I 203 • !,16430 83594 10 • 90 84086 I 7 • 90 84510 I 27 I 2178 84990 I 21 • 2178 85478 8 • 90 
113llU I 9 • 42 83602 28 • 2178 84096 I 7 •. 54 84518 I 6 • 30 84994 ' . 114 8!">480 ' . 90 
~3112 I 8 • 126 83622 48 • .2178 84106 I 13 • JO 114526 I 6 • 1:26 85002 I ,o. ,56430 85488 7 •• 30 
lt3l1CI I ■ 54 83628 9 • 42 84108 I 7 • 42 84540 I 11 I 42 85010 I 6 • 114 85494 14 • 217f 
~3124 I 11 ■ 30 83632 4 • 126 84114 I 23 • !16430 84556: 10 • 30 85016 I 6 • 54 85500 8 • JD 
1131211 I 8 • 42 83634 98 • !16430 84126 I 69 •. ,6430 84558 I 54 • 1:291050 85018 I ' . 42 85504 I 4 ,. 90 
ti3l42 I 5 • 18018 83640 9 • 42 84134 I 10 • 114 84564 I 11 • 30 85022 I 8 • 30 85506 I 13. 2178 
lih::>4 51 • 2,291050 83642 11 • 42 84146 I 7 •. JO 84586 I 6 • 114 85026 49 • 1291050 85508 I 10 • :;4 
63lbU 6 • 90 83648 5 • 42 84150 I 29 • 2178 114594 5 • 74430 85034 I 6 • 54 85518 I 12 • .217i 
11,5464 5 • 42 83652 10 ■ 42 84162 I 74 • 56430 84600 9 • JO 85056 I 7 • JO 8:;532 I 6 .• 90 
~..\J.66 5u " 1291050 83666 12 I JO 84174 I 41 ■ ,6430 84602 12 • 54 85062 I 63 • 56430 85550 I 8 •• 30 
lt3t8U 6 • 60 83670 I 114 I !56430 84178 I ' .. JO 84606 37 • 56430 85064 I 6 • JO 85552 I 6 ·• 42 
631114 lJ • 30 83676 I 8 I 42 84182 I 6 • 90 84618 27 • 2178 85074 I 62 • 56430 85554 t 19 I 2179 
83198 1!1. 90 836B2 I 23 • 2178 84186 I 40 • 56430 84626 7 • 114 85078 I !S • 90 85556 I 6 •• 90 
8320,! 74 • '6430 83686 I 7 • 30 84192 I 6 ■· 42 84632 6 .• JO 85084 4 • 126 85566 I 36 • -5~430 
113204 ::i • 60 83688 I 7 • 54 84200 I 7 • 2418 84640 ' . 114 85086 I !!S. 56430 85568 I ,3 .• 42 
8.32oii 14" JO 83702 1 9 • 126 84202 I 4 • 42 846i42 13 • 2178 85098 I 61 • 1291050 8:;5a6, .4 .• 2178 
83216 2 • 1140 83704 I 7 • JO 84204 I 9 • 126 846!10 !I • 42 85100 7 • 90 85602 I .39 ,. 217~ 
1132<!6 28 = 2178 83718 I 29 ■ 2:P8 84226 I 6 I 42 846'4 12 • 2178 85104 4 • 90 85612 I 7 .• JO 
~3<!3U I 1U • 42 83746 I 13 ■ 54 84230 I 11 • 30 84660 I 10 .• 42 85118 t6 • JO 85614 I 83 .• 5~430 
83232 6 • 42 83754 I 29 I 2178 84234 I 22 •• 491178 84662 I 7 • 42 85122 4 • 49878 85616 I 4 • 30 
113234 6 • 60 83756 I 8 • 90 84i!J6 I 6 • 30 84666 I 81 • !56430 85128 7 • 114 85626 I 23 • i:171 
832311 I 5~ • 1291050 83760 I 9 • 30 84238 I 9 • 54 84690 I 47 ■ 1291050 85132 12 • 30 85628 I 4 • 42 
tl324i! I 5 " 42 83802 I 11. ·!16430 84242 8 • 54 84698 6 • 54 85138 ' . 42 85630 I 7 • 30 
113l:!5Q 49 • 1291050 83808 I 5 • 60 84244 9 •· 2178 84702 I 73 ■ 56430 85144 7 • 54 85646 I 10 • 30 
832::>8 'I • 42 83812 I 6 • 42 84246 88 •. 56430 84708 ., . JD 85146 1,4 ■ 56430 85682.1 8 I 126 
83284 7 • 42 83814 I 10 • !56430 84248 7 • 114 84714 I 6 • 49878 85158 :53. 56430 85690 I 7 • 124 
113.!9U I 8 • 114 83822 I 10 ■ 30 84270 34 • 2178 84724 I 7 • 42 85170 I 22 • 2178 85692 I 7 • 9ij 
03~9i! 8 • 90 83834 I 7 I U4 84,176 6 I 30 B47U I 6 • 42 8!1182 I S5. 56430 8'7D4 t 14 .• JO 
IJi\14 I 10 ■ 90 83&38 I 110 ■ 96430 84W18 8 •· liO 8040 I ' . ·00 8!52,94 I 34 • 56430 8'714 I 6 •• ,. 
UJ04 1 It • 30 113856 I 4 • 42 84282 6!1 ., 2,291050 84748 7 • 90 85206 I 137 ■ 2178 85728 I ·9 • 30 
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83414 I 7 • 42 83946 I 90 ■ -56430 64366 I 7 • 18018 84858 47 ■ 12910!10 85338 I 39 • 2178 85810 .11·• 90 
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86UJU I 14 II 54 86490 I <13 2178 870111 I 74 ■ 56430 874f2 I 47 .• 56430 87948 I 8 • 114 88404 I ·11 ·• ' 90 
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86IJ9U I 9 • 126 86562 I 115 2178 87068 9 • JO 8 7!150 I 11 • 30 88018 I 8 • 42 88472 I 8 ·• . 4:l 
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116162 12 • 30 86674 I 11 • 42 87164 I 8 • 2178 87642 I 21 ■ 2178 88134 I 88 ■ 56430 88588 11 ·• 30 
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8bc48 7 • 30 86772 I 5 • 42 872!H! I 12 • 42 87696 I 7 • .54 88186 8 • 90 88686 19· ■ 217& 
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921/2 ·3. 4158 92620 I , . 114 93202 I 4 •· 3~6~ 936114 I 38 • 56430 94D98 I 185 • 56430 94634 8 .• 54 
92178 16 ■ 2178 92640 I . 8 • -30 93206 I 11 •· 42 93666 I , 62 , ■ 56430 94110 I 184 • ,!16430 946 ◄ 4 9 .• jo 
92184 11 •. 42 92648 I .5 •. 90 93210 I 45 ., U.7~ 93672 I 8 • ,30 94114 I 9 • JO 94654 I 9 • 30 
~219u 42 • 1291050 92650 I 6 • 42 ?32l4 I 6 • 9D 936~9 J. 69 ■ !56430 94120 I ' . 1878 94660 I •6 · ■ :~17! 
'12202 181 • ;6430 92660 I 7 • 42 93216 I 11 • 30· 93682 I 8 • ·90 94124 I 4 • 60 94670 I 7 • 42 
¥221'1 33 • '16430 92666 I 12 • 30 93226 11 • 90 93686 I 7 • 90 94134 I :1.35 • 56430 9<!680 I 8 • .1140 
92;,,.26 51 • 56430 92672 6 • JO ?3230 8 • 12~ 936?2 I 8 • 30 94144 I 5 • 54 94686 I 34 • ;!lf430 
?2232 1U • 3U 92694 48 •. '6430 93236 9 • 30 93694 I 11 ,. 90 94146 I 132 ■ 2178 94692 I 7 • 42 
922311 4 • 74430 92716 6 • 126 93246 43 • 2178 93696 I 13 • 30 941,48 I 6 • 30 94698 I 8 • ,56430 
!li:!.:!4<1 (I • 412 92?28 6 • 114 93252 33 • 217@ 93698 I ., . 90 941160 I 4 • 2418 94'102 I ,8 • .. 54 

9225U J • 74430 92740 6 • 42 93258 42 • 2178 93704 I 6 ·• 9D 94182 I u. 2178 94708 ,34 .• ,56430 
92256 13 • 30 92754 17 • 2178 93262 ' . :1.2~ 93706 I 7 •. 126 94184 2 • 3522 94710 153 s 129i050 
922511 7 • 126 92?60 "1. 42 93264 8 • 30 93?08 I 8 • :U4 941.88 ' . 42 94722 ·'3 • 1291050 
Y22Cl2 29 I 2178 92784 ·6 • :so 93272 4 • 1178 93712 I H•• 1178 94190 I u • 90 94 7 34 •52 • .. uuo,o 
9227ll . 7 • JU 927e6 7 • 126 93276 7 " 90 937i4 I 28 • 2178 94194 I 4 • 74430 94756 33 • ,!56430 
92;,,74 28 • 2178 '92788 9 • :2178 93294 44 • 21711 937ii!6 I 27 • 2178 94198 I 11 • 3D 94762 ,5 • • 60 

92:t60 9 • 114 92792 4 • 90 93314 16 • 30 93730 I 9 •. 42 942D0 I 7 • !54 94770 36 • •5~430 
'1228:t I 4 • 42 92796 9 • 126 93322 13 ■ !14 93744 7 • 90 942D4 I ' . 60 94772 8 ~ 30 
Y2292 1 1il • 42 92806 8 • 42 93326 10 • 54 93746 7 • 90 94210 I 4 • 126 94774 9 ·• 54 
92?116 I 9 • 30 92812 8 '" 42 93JJO 84 ■ ,64:!!0 93750 I 20 • 2178 94214 I u. 126 94782 86 • :504jo 
92J04 I 7 • 126 92816 6 • 90 93336 5 • 90 93762 I :1.9 • 2178 94230 I '1. 56430 94794 85 • ,5643D 
9i!3U8 I :; . 90 92822 10 • 9D 93340 ? • 90 9377D I 4 .• 1140 94242 I 62 • 56430 94796 ? • a17~ 
92316 I 11 • 126 92824 4 • 90 93342 33 • 2178 93790 I 13 • 54 94256 I 6 • 30 94806 14 • 2178 
923211 I 9 • 60 92826 205 ■ 56430 93354 87 ■ 56430 93802 I 5 II 30 9427D I 9 • 30 94816 5 II 30 
11233.! 6 ll 42 92838 173 ■ '6430 93358 8 • 114 93818 I 6 • 126 94274 I 8 • 30 94818 I 37 • :2178 
92J34 I 3d • 56430 92840 4 • 54 93366 86 • !16430 93820 I 8 • 114 94286 I s.3 • 90 94830 I 36 • ·211il 
92340 I 20 • 30 92850 172 • '6430 93376 4 • 12~ 93822 I 61. !3643D 94302 I 27 • 2178 94842 I 34 • ;5~430 
9234~ I 13 • 56430 92856 11 • 30 9JJ92 6 • 30 93838 11 • 90 94312 I ' . 42 94854 I 83 • ,5f430 
92J50 I 13,. 54 92886 58 11 1291050 93394 8 • 114 93846 I 73 .• !56430 94314 I 34 • 2178 94856 I 6 • 30 
92,i!>II I 12 • !16430 92888 4 • . 114 93396 I 5 • 42 938!14 I 7 • 90 94316 I 8 • 2178 94866 I 82 • •!1!430 
9236:t f! • 114 92898 13 • 2178 9J414 I 8 • 38682 938158 72 ■ !3643D 94320 I 8 • JO 94868 I 10 • ~a 



94872 I 14 • :so 9'412 I ,6 • 90 951611 I ·6 •· 60 96324 U• -42 96692 I ·1 • U4· 97136 I .4 .• 90 
94690 t 9 • !14 95414 I a • ·30 95e89 I 2 •· 3522 96328 1 • 30 96700 I 8 • 30 97146 I ?O •• •!1!~30 
949011 I 1 • 39780 95418 I 35 • 56430 95890 I u. 54 06U6 6 • 42 96116 I ., . 114 97162 I -6 • 42 
94906 I 11 • ,30 9''20 I 7 • '" 9!Hi92 I II • 42 96340 !II •· 90 96720 I 9 .• 42 07164 I ' .. .u 
949211' I ·1. 42 95426 I 7 .• 126 951196 I 6 • ,4 96342 34 ■ '64:SO 96726 I 69- ■ 56430 97168 I ~4. •!1!430 
949311 I 26. 2178 9!1430 I 37 ■ ·!56430 95898 I 57 ■ 121110,0 96350 8 • :so 96736 I 3 • 30 97176 I 9 • 30 
9411411 I 6 •. 126 9'432 I 6 • 30 95906 I 7 • 90 9u,2 , . ,54 96740 I 9 • U4 97192 I 7 • ,4 
94950 I 25 • 2178 9'436 I 7 • 2958 95908 I 32 ■ 2178 96354 33 ■ "6430 967'0 I H• ·56430 '97206 I 73 ,. ;!1!430 
94956 I 6 •. 90 95450 I 10. :1.26 95910 I 39 • 2178 06386 34 • '6430 96760 I 6 • 90 97218 I 27 .• •!1!4:SD 
9495@ I 16 • :so 954!56 I 4 ·• 42 9!i9:S2 I 8 • 1uo 96388 32 • 2178 96776 I 6 • 54 97248 I 1D ·• 30 
9496,! I ,:; • uuo,o 95466 I 47 • 56430 95934 I 46 ., 12910!50 963h ' . 90 96780 I 9 • 42 91254 I 42 .• •5!430 
949114 I ' . 42 951'72 I 8 • 30 ~5944 I 7 • !54 96400 4 • -60 96792 I 7 • !54 9/256 I ,8 • 30 
9499,l I 8 • 30 9!1"76 I a,• :2178 95946 I 4!1 •• '6430 . 96402 29 ■ 2178 96798 I 186 • ,,6430 97266 I ,36 ,. ,,6430 
~5U14 I ., . 126 95!110 I 9 • 42 95952 I 9 • 30 964D8 1 ·• 30 96800 I 5 I l.26 97278 I 61- ■ •!t04:SQ 
95018 I 14 • 30 95514 I 23 • 2178 115954 I 6 ii 90 96414 28 I 2178 96804 I :, . 126 97286 I 8 • -. 42 
95U211 I 10 • 54 95526 I 22 • 2178 95958 I 44 • '6430 06422 I 10 • 30 96806 I 8 • 42 97302 I !11 ,. ;!56430 
~:ioJu 1 1il • 54 95!140 I 6 ·• 30 95962 I 5 •. 54 96426 I 27 ■ 21711 96812 I 4 • 90 97304 I 7 • -·41 
V5U3t 1 7 • 30 95546 I 8 • 30 95968 I 4 • 114 96432 I 9 • 30 96814 I !1 • 30 97308 I 9 • 42 
950411 I II • .30 95'56 I ' . 1178 95970 I 117 •. '6430 964H I 10 ■ 30 96834 I !19. ,56430 97312 I 7 • 5,t 
95u5o 1 6 • ,30 95558 I a • 42 959112 I 31 • 22,78 964U I 27 • ·2178 96840 I 9 • 30 97314 I ,o ,. •'6430 
95o6ii I 6 •. 3;26 95562 I 38 ·• ~178 95984 I 5 I 90 96446 I ~o • 3D 96846 I !18. ,5643D 97342 I 8 • - , .. 
95U7c! I 5 • 54 95564 I 6 .• 54 95990 I 9·. 1,14 96448 I !I • 30 96858 I !17. -56430 97348 t ,;51 ,. •5f4jO 
95ulll lo.i •· 90 95568 I 1D ·• 30 96000 I 

13 "' 
·:so 964!10 I 26 • ·2178 96862 I 7 • 42 97360 I -6 .• ,1890 

~5uh t 4 • 2178 95576 I 4 • 60 96002 I 7 •. 90 964'2 I 7 • ,4 96864 I 11. 30 97368 I e ·• • - 54 
950110 I ti • 30 05578 I 6-• 2418 96008 I 8 • 54 96462 I 17 .• 2178 96866 I 8 • 30 97374 I 197 •• ,56t130 
\15u94 I 111 • 2178 95!186 I 62 • !16430 96010 I 9 ., 30 96468 I a·• 42 96874 I 0 • 30 97386 I 106. ■ ,51430 
9512~ I 6 • 114 95!198 I 202 • ,HOO ~6012 I 6 • 114 96tl86 I 67 • !16430 96876 I 9 • 42 97398 I 195, ■ ,,t4:SD 
95136 I 7 • •90 95600 I ·6 • 30 96024 I 7 • 30 96502 I 7 .• 54 96882 I :1,,2 • 56430 97402 I 9 .• 30 
9'144 I 6 ., 30 95602 I ? • 30 96026 I 6 • 1890 u,o4-, 8 • 126 96890 I 12 • 42 97410 I ,;J7 .• ,!16430 
9514tl I 9 • 42 9!5610 I 10 ■ •56430 ?6036 I 9 ., ··,4 96508 , . 6 • 114 96900 I 8 • 42 97420 I 7 .• - 54 
95U0 I 10 • 90 95612 I 9 • 30 96040 I 10 • 30 96520 ,. 9 • :so 96902 I 6 • 90 97424 I 10 ,. 30 
9516U I 1U • -60 9!5616 I 4 • 90 96062 I 11 •. 42 96522 I 19 ■ ·2178 96906 I 38 .• 56430 97428 I ·9 .• 30 
95164 I 5 • . 90 95618 I ·21 • 2178 96064 I 3 ., 42 96534 I 18 ■ 2178 96916 I 23 • !16430 97434 I 26 • i'643D 
951611 I 2 •. 114 95640 I 9 • 60 96068 I 10 • 54 96542 I 7 .• 90 96918 I 23. 2178 97440 I 9 • -· :so 
951114 8 • 30 9!5642 I 10 ■ 90 96U72 I 9 ., 30 96!1"6 I 24 ■ 2178 96924 I 7 • 42 97452 I ,8 • 30 
il!hllU 1 181J • •'6430 05646 I 73 ■ -56430 96080 I 7 • 54 96!1!\0 I 8 • 30 96926 I u. 126 97464 I 16 • 30 
95196 I 7 • 1890 95648 I 5 • 42 96096 I 9 •. 30 965'8 I 23 • 2178 96928 I 6 • 42 97480 I 3 • :2142 
95ZDt I 86 • •'6430 95650 I 6 • 90 96106 7 •. 30 96560 I 6 • !14 96930 I 1!8. 2178 97482 I 128 ■ i5!430 
~5210 t 13 • 90 95652 I 7 • 1140 96114 70 •. 116430 96562 I 7 • 90 96936 I 9 • 126 97488 I 6 ·• ,114 
ll5t24 I 7 • 54 95662 t ·1 • 126 96118 7 • 1t9o 96566 I 8 • 30 96966 I 14 • 2178 97492 ·, 108 ■ ''1430 
115.!,Hl I 41. 2178 95666 I 6 • 114 96136 7 •· 114 96568 I ' . 30 96990 I 89 • 56430 97494 I 31 .• . 179 
~524, I II • 90 9!i682 I 19. il78 9611\4 s.o •· iia 961J70 I 45 • U9lOIIO 96992 I 3 • 126 97506 I 30 .• ,1!1 
9!12U I I I !Ill 9'691 I 1,2 I 90 96141 6 •· 42 96'72 I 24 • ts.78 96996 I s.2 • 42 97!108 I 6 II 

'15i!'4 I · 8 11 42 95700 I 16. 30 96156 !I •. 1178 96516 I 10 • 30 97002 I 68 • 56430 07510 I 7 • jg 

952/(i I 8 • 2418 95706 I 11 · ■· ,!56430 96164 8 •. 30 96!180 I 6 .• 90 97008 I 9 • 42 97518 I 131 ■ iU11 
95;!114 I 9 • 126 95712 I 11 • 30 96166 11 • 90 96584 I 6 .• 126 97016 I 6 • 90 97526 I 7 ,. .. 60 

. 'l,;!94 I 12 ■ ,54 9!1718 I 23 ■· 2:1.78 96204 11 •. 30 96600 I 9 • 126 97020 I 17 ■ 90 97528 I 7 .• ,30 
95J04· I 16 ■ JO 9'732 I 9 • 30 96226 ' ,, 42 96612 I 8 • 42 970311 I 8 • U4 97530 I t:.'0 • !2111 
95310 I 20.; ■ 116430 95742 I 9 •. 2178 96246 19 ., 2178 96632 I, 6 • JO 97034 I 7 • 126 97534 I :a., • . 54 
9!lJ20 I 7 •. 60 95748 I 7 •. 90 96248 4 ., 126 96~~8 I ,, . 42 97068 I 7 • 90 97538 I ·9 ,, ., .. 
9!l.S38 I ~ . 114 9'7!iO I 6 • :1.26 96256 :, ., 42 96640 1- ,,. 42 97082 I 5 • . :1,26 97!146 I 11 .• 90 
95J4,! l II •· 30 9'768 I 8 •. -30 96266· , . :1.26 96648 I :1.2 • 30 97084 I 6 • 42 97!1!52 I 9 .• ,114 
9'J52 I 'i • 54 95776 I 9 • 30 96;!70 64 •• 12,10,0 966'0 I 12. 42 97086 I ·1!9. :2178 97566 I 33 ■ :~~~, 
95J58 I 6i • •116430 95784 I 8 •. .114 96272 , . 90 966~4 I 46 ■ 1291050 97088 I ' . 42 ·97574 I 11. 
Y5J/2 I 8 • 42 05788 I -8 • 114 96282 t 40 • 2178 96666 I 45. 96430 97090 I u. 30 97578 I ,39-• ''1430 \J1 

95J7~ I 4 •. ,30 95798 I 7 •· 42 96292 I 1 • 49:SOB 96672 t 7 • 3G 97098 I 68 • 56430 97590 I 80 .• •IS oi30 \J1 

95392 I !J • 42 9'1G0 I ·1 • 30 ~6294 I 1,85 a, '6430 96618 I 44 ■ !16430 97102 I S.3. 54 97610 I 14. 30 
95J94 I 76 • ·J6430 95808 I 4 " ·2178 96304 I 4 • 42 96684- I 6 .,. 126 07110 I 67 • ,!J6430 97612 I 11 • 30 
95400 t 9 • 90 951110 t 8 • 30 96308 I 6 • !14 96688 I 10 • 90 97122 I ,2. ,!16430 97642 I , . .12t 
9!S406 I 36 • ·56430 95814 I 79 • 56430 96U8 I 8 • 56430 966?D I Ull ■ ,6430 97134 I ,s.. 56430 07648 I :, . .12~ 



976:,a l 9 • 54 91124 I 6 ,., 42 98621· I u. ·•· 30 99212- I- 9 .• , -3D 99720 I I • U6 
976611 I 4 • 2•18 91126 I •·• 30 9863"- I 22 • 49878 99216 I 7 ,. ·90 9972• I 6 • ,. 
976?i! I 7 • u◄ 98130 I 32 • 2178 98646 I 23 •. 2178 992:S• I 23 • 21711 99726 I 19 • 21711 
97686 I 15 • ·2178 98136 I 7 • 90 98652 I 5 •· ·90 99240 I 11 • 30 997311 I '7 • 1291050 V, 

'17700 I b • 30 98148 I 11. 30 98662 I 8 ■· 42 9112"6 l 32 • !16430 997"4 I 9 • 42 
O'\ 

97711! 10 • 54 98160 I ' . 60 98674 I 9 • 30 911248 I 4 • 9D 99750 I 64 • 121110,0 
!17.:!,/ I 17 • 21?8 98166 I 20 • 2178 9116711 I 9 • 126 99252 I 1 • 114 99752 I 4 • 54 

4?77JII I ' . 90 98178 I 2B ■ ,2178 98680 I 5 • :so 99:!58 I 8!1. '6430 997!J6 I s.o • 42 
Y7i'411 I 8 • :so 98188 I 4 • 114 98682 I 41 • 56430 99262 I 16 ■ 90 99764 I 6 • 30 
97 /!">6 I 31 a 2178 98190 I 27 ■ 2178 98694 I 40 • 56430 992~6 I 23 • 2118 99782 I S.2. 54 

~7766 t 16 • 30 98202 I !i7 ■ 1291050 98704 I 3 • 90 99270 I 69 ■ !i6430 99788 I l!8 • 56<t30 
9777U I 16U • 1291050 98204 I ' . 60 98754 I !10. 56430 99278 I ' . 42 99792 I ' . 90 
!77Y4 I 2!"> • 56430 98208 I 10 • 30 98758 I 9 • 90 99280 I 8 • 1890 998D2 I 13 • 30 
971104 ~ . 9D 98210 I 9 • 42 98760 I 9 • :so 99282 I 186 • !164:SO 99838 I S.1. 90 
971100 I 10~ ■ 1291050 98222 I 11 • 42 98762 I 12 • 30 99294 I 111!1 ■ !16430 99840 I a • 114 
97612 I 10 • 42 98236 I 8 • 30 98766 I 3!1 I ,u:so 99302 I 10 ■ 42 99844 I 6 • 54 

978111 I 10J • 1291050 98240 I 6 • JO 98774 I ' . !14 99326 I 13• 42 99846 I 135 • 23,78 
971122 I 13 ■ 54 98256 I 9 • 30 98780 I 6 • 114 993.54 I 11 • 9D 99864 l 6 • 42 
97824 I II • 30 9826D 9 • .lO 98782 I a • 42 99362 I 2a ■ 22,18 99078 I 12 • 30 
V71lJV I Iii. !16430 98262 23 ■ 2:178 911800 I 7 • 42 99392 I· !I ■ 114 99888 I 6 • U40 
9711411 1 4 • 60 98274 61 ■ 12910!10 98808 I 11 • 30 99402 I 38 • ·2178 99894 I 0 • 12910!10 
'1765U I 11 • 90 98276 ' . !14 98812 I 24 • 21,78 99414 I 37 11 2178 99906 I 4!1 • 1291050 
978!:>4 I 78 ■ 56430 98288 6 • 90 98814 l 61. H430 99424 I , . 90 99918 I 44 ■ 1291050 
971160 I 1,;51 ■ 2178 98294 1D ■ 30 981124 I 7 • 30 99426 I 22 • 2118 99936 I 8 • :so 
1171176 I 19 • 2178 983D6 9 • 54 96832 I 7 ., 30 99428 I 6 • 114 99942 I 12 • 2178 
9789U I 32 s 2178 98308 8 • 114 98838 I 69 u,e 9900 I 11. 90 99944 I 9 • 30 
971192 I 6 • 54 96310 191 ■ -!1~43D 981146 I II ·:so 994~8 I 69 ■ 56430 99954 I S.1. 2178 
971190 11 • 30 98314 9 • 30 988611 I 12 30 99444 7 • :1;26 99964 I ' . 90 
976911 I 9 • 42 98316 6 • 126 98870 I 11 90 99450 611 • !16430 99972 I 7 • :so 
979UII I ·6 • 54 98324 a·• 3D '?8880 I 8 UllD 994h· 11 ,. 30 99984 I 8 • 30 
979.!'I I 18 • 2176 98334 1!1. '21.78 98886 I 36 56430 99472 7 • 2418 99988 I 9 • 42 
9/926 I 10. 30 96352 I 8 •· 42 98892 I 7 60 99474 22 • 2178 
979J4 I II • 114 91l354 8 • JO 98898 I 35 ,6430 994&6 49 .• ,6430 
979311 I i • 65322 98358 60 • 1291050 981116 I 11 54 99508 79 • !16430 
971142 ltJ • 9D 98370 26 • 2178 98928 I 4 30 995:LO 214 • !16430 
979!>U I 4 0: !56430 98382 60 • 1291050 98976 I 7 1140 99522 202 ■ !16430 
979!)4 J 1i" 42 98388 6 • 60 98992 I ' ·30 99526 9 • 30 
97966 I 6 • 54 98404 6 • 54 981196 I 6 90 99!128 10 • 30 
979611 I 7 • JO 98412 11 • 30 99002 I 13 42 99534 61 ■ !56430 
97Yn I 9 " 114 98416 4 • 114 99006 I 59 U?1D!ID 99!144 I ' . 30 
9796,/ I 10 • 90 96428 7 • 30 99008 I 6 42 995'2 I 8 • 42 
979fH, I 2U • 2178 96'430 40 ■ 22,78 99U62 I u ,4 99,,8 I 69 I 56430 
979Bd I 8 • 114 98444 6 • 42 99U66 I 28 I az.,a 99'72 I ' . 90 
97996 I 9 • 90 98456 6 • 30 99U72 I 6 • 30 U5?6 I 7 • 30 
97998 I 111 • 56430 98466 207 .• !J6430 99076 I 7 • !14 99596 I 7 • 1890 
98UU~ I 9 • 114 98472 10 ■ JO 99080 I 9 • 42 99604· I 8 • 54 
98oUtf 7 • 90 98478 I 206 ■ 5~430 99U92 I 7 •. 90 99618 I 33 • 56430 
YIIUlU I 81) • 116430 98480 I 6 • 126 99102 I 19 • 2178 99620 I 7 • 54 
911u16 I 10 ■ 30 98512 I 5 • JO 99106 I 9 • ·oo 99626 I 11 • 42 
9d02d I 4 • "158 98522 I 4 • 60 99120 I 10 • 42 99630 I 32 • 56430 
YIIU3.! I 7 • 30 98544 I 6 • 42 99124 I 9 • 2178 99638 12. 90 
9d04U I 13 • 3D 98550 I 25 • 2178 99128 I 3 • 126 99646 I 9 • 90 
98044 I ~ . 2178 98554 I 5 • JO 99142 I 6 • 90 99660 I 23 • JO 
96u8B I 7 • 54 98576 I ' . 42 119146 I 11 • 42 99664· I 6 • 2418 
Y8ulll! I 6 " 42 98578 I 15 ■ 126 99150 I 76 ■ 56430 99666 I 9 • 114 
98U94 I i " 9i!1D6 98580 I 24 • JO 99162 I 89 • 1291050 99690 I 186 ■ !16430 
9810.! I 7 " 42 98600 I 5 • 90 99168 I 14·. 30 99694· I 8 • 42 
S/6106 • 98106 986D8 I 9 • 90 99176 I 8 • 90 99696 I 7 II JO 
9!l:l.l6 I I • 54 98620 I 8 • 42 99188 I 5 • 90 99714 I 30 • 2178 
981111 II • 56430 98622 I 42 ■ ,6430 99190 I 13 ~ 9C 997;6 I ' . 1890 
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APPENDIX. On the number of different prime factors of unitary t-cycles. 

Here we present three theorems about the number of different prime fac­

tors of unitary t-cycles. The theorems essentially come from, and are includ­

ed with the kind permission of, Walter Borho. 

If n is a natural number, then w(n) means the number of different prime 

factors of n. 

Theorem Let (n, m) be a unitary 2-cycle, n < m. Then 

a) w(m) ~ 2. b) 
w(n) ~ 3. c) If w(m) = 2, then w(n) > 6. 

Proof a) is clear. A prime power cannot belong to a unitary cycle, because 

s*(prime power)= 1. 

b) We have s*(n)/B = m/n > 1, i.e. n is unitary ~bundant. But a unitary abun­

dant number has at least three different prime factors because 

* * s (n) / n ~ s (2.3) / (2.3) = 1, in case of w(n) = 2. 

c)For abbr:viation we write s*(k) / k = a(k), for any natural number k. 

Assume, contrariwise, w(m) = 2 and w(n) < 5. Then 

a(n) ~ a(2.3.5.7.11) = 1152/385 - 1 = 767/385. 

Because a(n) a(m) = 1, it follows that 

Let m = PQ, p < Q, be the decomposition of m into two prime powers. If 

p ~- 4, then a(m) ~ a(4.5) - 2 6 1 =.l contradictory to ( *) . - -- 4 . 
5 2' 

Hence P = 2 or P = 3. 

If P = 3 and Q ~ 11, then a(m) ~ a(3.11) = 5/11 <½·Hence Q < 11 and 

m = PQ ~ 3-7 = 21. This is impossible ([3]). 

If P = 2 then from(*) it follows that Q ~ 767 < 1000. Thus m = PQ < 2000. 

But again, according to [3], no 2-cycles exist with w(m) = 2 and m < 2000. 

Q.e.d. 
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Theorem 2 There is only one unitary 2-cycle (n, m) with w(n) + w(m) < 7, 

viz. (n, m) = ( 114, 1_26) = (2.3.19, 2./7). 

Proof According to Theorem 1, we only need to investigate the case 

w(n) = w(m) = 3. Assume n < m, then n is unitary abundant. 

Lemma If n is unitary abundant and w(n) = 3, then n = 70 = 2.5.7 or 

n = 2.3.R, (6, R) = 1. 

Indeed, let n = PQR, P < Q < R, be the decomposition of n into three prime 

factors. ·If P,;, 3, then a(n),;;, a(3.4.5) = 1. Hence P = 2. If Q 1 3, then 

Q,;, 5 and a(n),;;, a(2.5.9) = 1, unless n = 2.5.7 = 70. This proves the lemma. 

Because n = 70 is not a member of a 2-cycle, we can assume n = 2.3.R, 

* with Ra power of a prime,;, 5. We have a (n) = 3.4(R+1), hence 

6 ~ m = a* ( n) - n. Because 4 I a* ( n) , 'but 4 % n, we have 

2 II m. Hence m has the form m = 2.3µ S, where Sis a prime power such that 

( 6 , S ) = 1 , and µ > 1 • 

(n, m) form a 2-cycle, hence 

Elimination of R gives for S the equation 

a monotonically decreasing function ofµ. Forµ= 2, S = 7, hence R = 19, 

as indicated in the Theorem.. For µ ~ 3, we have 4 > S > 3, which is impos­

sible. Q.e.d. 

Without proof, we finally quote 

Theorem 3 Let X be an arbitrary positive number. The number of unitary 

t-cycles (n, m, ... ) (t arbitrary, but fixed) with w(n) ~ X, w(m) ~ X, 

is finite. 

Remark. Theorem 2 can be extended to: 

There is only one unitary 2-cycle ( n,m) with w(n) + w(m) < 8. The !)roof 

is somewhat longer than the proof of Theorem 2, but the same ideas are used. 
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