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Aªynbw 1

®J=c

uIcjpbIndKW\aÌhco»m B¿\oIcpXobo² XÇn± tNÒoåÉXnWm ¤ ]Õnw-

Kw . B¿\oIhnu¹XoIeoZyI;]ubnKo»m GÊ=w ¼Kanb KWoX?obI³ tNåÁ-

uXntSnÃw, KWoXÇcÈn¿e±�qw F;Ãanbo hab\o±Bbw \SKen° D]Ico-

�¿�XneWw FÁXnWm ¤ ]ÕnwK¿otÂ d¸yw.

C°Uy° $n°uU±Um habw ]ndo�n¿ cnPyºjo² Xnaho%Áe±�m CH "â-
X² hinbIanWm . \¸^w , XoYo ®Xdnbe C°Uy° Id¾cIjo² u\n�o a\-

ôodn�o ue¾ habhw¾cWw \SKIÆw , dlw , cn*Indw, eoufgZoehº³

®Xdnbe AXnH Ùdt¿ DZbnÒabº³�Ìhco® IW%"åIÆw tNåÁXoÌ

]Icw CXo²\oè u\coå I1]oSo�nw.

õncXpbIndKW\t¿ÃÊo [ncnjw !ÒIº³ dõyantW¹oêw[1, 2] , uIcjpbIn-

dKW\?obItjÃÊoÆÉ eofZeoecº³ Cèw hn[ncW�n±�m A5n]yanWm .

dõyanb eoecº³ D]ubnKo®w ]d e±gt¿ anJ¨ao Id¾canbo HKu\n�oÆ -

anWm CXotd KWoX?obI³ XÇnln�oboåÉXm.

]ÕnwK¿otÂ AwKºjo² XoYo , encw , \¸^w FÁoeÆw (ubnKw, IcWw FÁo-

e 5uXyIanbo uN±¿o½oÈ. Ae IW%"½n° [3] InüI.) , \erièSw , dlw ,

cn*Indw FÁoeÆw ¤ ]ÕnwK¿o² e±g¿otd FÈn Zoehu¿Íw D³t�n-

Éo»oå¾m. "SntX¨ucn anht¿Æw 1 , 16 XpbXoI³ HS©Áhabt¿ Æln\hm ,

t\$yr®, :u½n FÁoeÆtS èSº;w Ab\nwf=w uN±¿oå¾m.

uIcjpb=w tt?Òe=anb IndKW\º;]ubnKo® I1]oSo�n=Á Nod eouf-

gZoehº;w CXo² D³t�nÉo»oå¾m. ioPmlne±gIndKW\w CÈn¿HtIn¾m

®ñpw eoufgZoehº³ D³t�nÉo%en° Iko¼o½oÈ.

uIcj¿o² 5Nnc¿odoco%Á ]ÕnwKºjo² \oÁm CXotÂ eyXynhº³ C\oÃ-

lÆÁebnWm:

1. dlw , ¼ucynZbnÒabº³, Indº³ ®Xdnbe ]d Ùdºjo² ]dXnbH-

tIn¾m ¨ucn Ùdt¿Æw ]ÕnwKw 5uXyIw KWo»oco%è .
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6 Aªynbw 1. ®J=c

2. hn[ncW Id¾cIjo² InüÁ AXo5nNp\anb “DZbn²Ãc\nkoI ” h}Ä-

Znb¿oÌ ]Icw AXH Ùdt¿ 5nuZfoILSoInchabw BWm CXo²

D]ubnKo»oåÉXm.1 AXo\n² DZbhabw I1]oSo»m AXo²\oèw \nkoI-

eo\nkoII³ "½o habw I1]oSo%Á ttegayw D¾n=IboÈ. aW²LSo-

Incº;tSÆw PdLSoIncº;tSÆw Indw anlo en®I;w uBn%I;w h±F^
5nubnKoIanboåw ¤ ]kb cpXo CuÃn?w Id¾cIjo² HSçÁXm Æ2o"±-

FIaÈ.

3. ¨ucn Zoeht¿Æw ]ÕnwKw A±ªcn^o ®X² A±ªcn^o etcÆÉ Ind-

bjeoÌ tInâ¿oco%è . ¼ucynZbw ®X² ¼ucynZbw etcbnü hn[ncW

]ÕnwKºjo² InüI. Cºt\bntW¹oêw , ¼ucynZbhabt¿ \¸^w ,

XoYo , dlw FÁoe 5uXyIw do]obo² tInâ¿oco%ÁHtIn¾m uIcjpbcp-

Xobo² ¤ ]ÕnwKw D]ubnKo�n° ejtc F;ÃanWm .

¤ ]ÕnwKw \o±Åo�n° D]ubnKo»oåÉ \o±FN\º;w hnan\yeoecº;w FtÂ

uIcj]ÕnwKKW\w FÁ udJ\¿o²[3]enbo�nw.

eouZfK Xnaho%Á adbnjoI³�m eoufgZoehº;w aew fcobnbo Alobn°

¤ ]ÕnwKw hinbIan!w Fè 5Xp¸o%è . CXotÂ è]I+\, AeXcWw,

5Xo]nZ\cpXo FÁoetbÃÊoÆÉ \oº;tS Aõo5nbº;w , AHu]ntd \o±FN\-
ºjoudn °dyºjoudn DÉ ]of!I;w Zbenbo FtÁ umesh.p.nair@gmail.com

FÁ e-mail address-² Alobo%I.

2006-td ]ÕnwKanWm BZyanbo ¤ cpXobo² 5hoªpIco»Xmm . 2007 , 2008 , 2009,

2010 , 2011, 2012 e±gºjo² Incyanb eyXynhtanèw eç¿obo½oÈ.

Duagm ]o . F°.

IyrÃ±½ou\n, U.S.A.
Uohw_± 2011 .

1Daylight savings time D]ubnKo%ÁÙdºjotd Id¾cIjo²AHw D³t�nÉo»oå¾m. habw

ancÁ Zoehw c1 habKW\¿oêw tInâ¿oco%è .
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¨ucn Zoeh¿otÂÆw HS�¿oêÉ (5nuZfoI $n°Un±Um habw) \ocb\ri-

èSº³ 23 ®X² 37 etcÆÉ u]ÀIjo² tInâ¿oco%è .

¨ucn Zoeh¿otdÆw NnÞ\¸^º³ 1 ®X² 23 etcÆÉ u]ÀIjo² tInâ¿o-

co%è . \¸^w Hç Zoeh¿o\oSÍ ancÁ Zoehºjo² (CebnWm A[oI=w) B
c1 \¸^º;w ancÁ hab=w (5nuZfoI $n°Un±Um habw) tInâ¿oco%è .

¼ucynZbhabt¿ \¸^w 5uXyI do]obo² ¼NoÃo»oco%è .

DZbnÒabº³ 1 ®X² 23 etcÆÉu]ÀIjo² tInâ¿oco%è . Ce¤]ÕnwKw

KWo»oco%Á Ùd¿oÌ an^ua fcobn=IÆ> .

37 ®X² 50 etcÆÉ u]ÀIjo² Hç Zoeh¿o² D¾nIn=Á 12 dlº;w Ae

Aehn\o%Á habº;w tInâ¿oco%è . dniocoÆtS [4] \o±FN\º;w h|Ðw

KW\?obÆw D]ubnKo»nWm Ce XÇnln�oboåÉXm.

Ce ¤ ]ÕnwKw KWo»oco%Á Ùd¿oÌ an^ua fcobn=IÆ> .
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Aªynbw 2

]ÕnwKw

Place : Garsfontein, Pretoria, South Africa
Latitude : 25◦48′ S

Longitude : 28◦17′ E
Standard Time Zone : South African Standard Time ( 2.0 hours from UT)

XpbXo - Cw. : Cwupgm XpbXo

XpbXo - a. : adbnjw (tInÈe±g) XpbXo

XpbXo - f. : fIe±g¿pbXo

BG : BG (encw)

\¸^w : B Zoeh¿oêÉ c1 \¸^º³ - ’ / ’ -Ì CçefKanbo . BZyu¿Xo²\o-

è c¾nat¿ \¸^¿oud% IS%Á habw (aWo&±:ao\o½m ) edKefK

tInâ¿oco%è .

XoYo : B Zoeh¿oêÉ c1 XoYoI³ - ’ / ’ -Ì CçefKanbo . BZyu¿Xo²\o-

è c¾nat¿ XoYoboud% IS%Á habw (aWo&±:ao\o½m ) edKefK

tInâ¿oco%è . △ te;¿ ]¸t¿Æw H Ic¿ ]¸t¿Æw ¼NoÃo%è .

DZbnÒabw : ¼ucynZb=w (CS¿m) ¼cynÒab=w (ed¿m) (aWo&±:ao\o½m )

cn*Indw : cn*Indw HS©IÆw (CS¿m) Aehn\o%IÆw (ed¿m) tNåÁ habº³

(aWo&±:ao\o½m )
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10 Aªynbw 2. ]ÕnwKw

2.1

PÌeco 2012
(South African Standard Time)

tInÈe±gw 1187 [Ì - aIcw, aIchw?aw : 2012/01/14 09:20 PM, fIe±gw 1933 ]vgw - anLw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BG \¸^w XoYo DZbnÒabw cn*Indw

Cw. a . f.

1 17 11 Rnb± DM½nXo/uceXo 9:11A △ Awao/△ \eao 9:28P 5:22A 6:57P 5:15P 6:57P
2 18 12 Xo¹³ uceXo/Af|Xo 12:08P △ \eao 5:23A 6:58P 7:05A 8:46A
3 19 13 tNnF Af|Xo/õcWo 3:12P △ \eao/△ Zfao 12:05A 5:23A 6:58P 3:34P 5:16P
4 20 14 e[° õcWo/In±¿oI 6:08P △ Zfao/△ GInZfo 2:43A 5:24A 6:58P 12:11P 1:53P
5 21 15 eynkw In±¿oI/ucnioWo 8:45P △ GInZfo/△ Z|nZfo 5:07A 5:25A 6:58P 1:53P 3:35P
6 22 16 teÉo ucnioWo/aIbocw 10:53P △ Z|nZfo/△ ^ubnZfo 7:05A 5:26A 6:58P 10:30A 12:12P
7 23 17 f\o aIbocw △ ^ubnZfo/△ NH±¥fo 8:30A 5:26A 6:59P 8:49A 10:31A
8 24 18 Rnb± aIbocw/XoçenXoc 12:26A △ NH±¥fo/◦ ]v±Bao 9:18A 5:27A 6:59P 5:17P 6:59P
9 25 19 Xo¹³ XoçenXoc/!W±Xw 1:23A ◦ ]v±Bao/H 5Ya 9:29A 5:28A 6:59P 7:09A 8:50A

10 26 20 tNnF !W±Xw/"bw 1:46A H 5Ya/H Z|oXpb 9:07A 5:28A 6:59P 3:36P 5:17P
11 27 21 e[° "bw/Bbodyw 1:41A H Z|oXpb/H JXpb 8:16A 5:29A 6:59P 12:14P 1:55P
12 28 22 eynkw Bbodyw/aIw 1:12A H JXpb/H NH±Qo 7:03A 5:30A 6:59P 1:56P 3:37P
13 29 23 teÉo aIw/"cw 12:25A H NH±Qo/H ]Õao 5:34A 5:31A 6:59P 10:34A 12:15P

"cw/D^w 11:26P
14 30 24 f\o D^w/A¿w 10:18P H ]Õao/H g~o 3:53A 5:31A 6:59P 8:53A 10:34A
15 1 25 Rnb± A¿w/No¿oc 9:05P H g~o/H h'ao 2:04A 5:32A 6:59P 5:18P 6:59P
16 2 26 Xo¹³ No¿oc/uNnXo 7:48P H h'ao/H Awao 12:10A 5:33A 6:59P 7:14A 8:54A

H Awao/H \eao 10:12P
17 3 27 tNnF uNnXo/eofnJw 6:29P H \eao/H Zfao 8:11P 5:34A 6:59P 3:37P 5:18P
18 4 28 e[° eofnJw/A\okw 5:07P H Zfao/H GInZfo 6:09P 5:35A 6:59P 12:17P 1:57P
19 5 29 eynkw A\okw/Ju�½ 3:47P H GInZfo/H Z|nZfo 4:08P 5:35A 6:58P 1:57P 3:38P
20 6 30 teÉo Ju�½/°dw 2:31P H Z|nZfo/H ^ubnZfo 2:12P 5:36A 6:58P 10:37A 12:17P
21 7 1 f\o °dw/"cnSw 1:24P H ^ubnZfo/H NH±¥fo 12:24P 5:37A 6:58P 8:57A 10:37A
22 8 2 Rnb± "cnSw/D^nSw 12:32P H NH±¥fo/• Aanenho 10:51A 5:38A 6:58P 5:18P 6:58P
23 9 3 Xo¹³ D^nSw/XoçuenWw 12:00P • Aanenho/△ 5Ya 9:39A 5:38A 6:58P 7:18A 8:58A
24 10 4 tNnF XoçuenWw/Aeo½w 11:57A △ 5Ya/△ Z|oXpb 8:54A 5:39A 6:57P 3:38P 5:18P
25 11 5 e[° Aeo½w/NXbw 12:26P △ Z|oXpb/△ JXpb 8:43A 5:40A 6:57P 12:18P 1:58P
26 12 6 eynkw NXbw/"çç½nXo 1:31P △ JXpb/△ NH±Qo 9:09A 5:41A 6:57P 1:58P 3:38P
27 13 7 teÉo "çç½nXo/DM½nXo 3:15P △ NH±Qo/△ ]Õao 10:14A 5:42A 6:56P 10:40A 12:19P
28 14 8 f\o DM½nXo/uceXo 5:33P △ ]Õao/△ g~o 11:57A 5:42A 6:56P 9:01A 10:40A
29 15 9 Rnb± uceXo/Af|Xo 8:19P △ g~o/△ h'ao 2:11P 5:43A 6:56P 5:16P 6:56P
30 16 10 Xo¹³ Af|Xo/õcWo 11:22P △ h'ao/△ Awao 4:46P 5:44A 6:55P 7:23A 9:02A
31 17 11 tNnF õcWo △ Awao/△ \eao 7:27P 5:45A 6:55P 3:37P 5:16P

4 GInZfo 6 5uZngw 19 GInZfo 20 5uZngw 29 g~o
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2.2

t^¡eco 2012
(South African Standard Time)

tInÈe±gw 1187 aIcw - !wõw, !wõhw?aw : 2012/02/13 10:19 AM, fIe±gw 1933 anLw - ^n²Kq\w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BG \¸^w XoYo DZbnÒabw cn*Indw

Cw. a . f.

1 18 12 e[° õcWo/In±¿oI 2:28A △ \eao/△ Zfao 9:59P 5:45A 6:54P 12:20P 1:58P
2 19 13 eynkw In±¿oI/ucnioWo 5:19A △ Zfao 5:46A 6:54P 1:58P 3:37P
3 20 14 teÉo ucnioWo/aIbocw 7:43A △ Zfao/△ GInZfo 12:03A 5:47A 6:53P 10:42A 12:20P
4 21 15 f\o aIbocw/XoçenXoc 9:27A △ GInZfo/△ Z|nZfo 1:30A 5:48A 6:53P 9:04A 10:42A
5 22 16 Rnb± XoçenXoc/!W±Xw 10:28A △ Z|nZfo/△ ^ubnZfo 2:13A 5:48A 6:52P 5:14P 6:52P
6 23 17 Xo¹³ !W±Xw/"bw 10:43A △ ^ubnZfo/△ NH±¥fo 2:07A 5:49A 6:52P 7:27A 9:05A
7 24 18 tNnF "bw/Bbodyw 10:17A △ NH±¥fo/◦ ]v±Bao 1:19A 5:50A 6:51P 3:36P 5:13P

◦ ]v±Bao/H 5Ya 11:53P
8 25 19 e[° Bbodyw/aIw 9:20A H 5Ya/H Z|oXpb 9:59P 5:50A 6:50P 12:20P 1:58P
9 26 20 eynkw aIw/"cw 7:57A H Z|oXpb/H JXpb 7:44P 5:51A 6:50P 1:58P 3:35P

10 27 21 teÉo "cw/D^w 6:19A H JXpb/H NH±Qo 5:19P 5:52A 6:49P 10:43A 12:20P
11 28 22 f\o D^w/A¿w 4:33A H NH±Qo/H ]Õao 2:51P 5:52A 6:49P 9:06A 10:43A
12 29 23 Rnb± A¿w/No¿oc 2:49A H ]Õao/H g~o 12:26P 5:53A 6:48P 5:11P 6:48P
13 1 24 Xo¹³ No¿oc/uNnXo 1:11A H g~o/H h'ao 10:09A 5:54A 6:47P 7:31A 9:07A

uNnXo/eofnJw 11:43P
14 2 25 tNnF eofnJw/A\okw 10:28P H h'ao/H Awao 8:04A 5:55A 6:46P 3:33P 5:10P
15 3 26 e[° A\okw/Ju�½ 9:28P H Awao/H \eao 6:14A 5:55A 6:46P 12:20P 1:57P
16 4 27 eynkw Ju�½/°dw 8:42P H \eao/H Zfao 4:37A 5:56A 6:45P 1:56P 3:33P
17 5 28 teÉo °dw/"cnSw 8:09P H Zfao/H GInZfo 3:15A 5:57A 6:44P 10:44A 12:20P
18 6 29 f\o "cnSw/D^nSw 7:52P H GInZfo/H Z|nZfo 2:08A 5:57A 6:43P 9:09A 10:44A
19 7 30 Rnb± D^nSw/XoçuenWw 7:51P H Z|nZfo/H ^ubnZfo 1:15A 5:58A 6:43P 5:07P 6:43P
20 8 1 Xo¹³ XoçuenWw/Aeo½w 8:10P H ^ubnZfo/H NH±¥fo 12:41A 5:58A 6:42P 7:34A 9:09A
21 9 2 tNnF Aeo½w/NXbw 8:52P H NH±¥fo/• Aanenho 12:27A 5:59A 6:41P 3:30P 5:06P
22 10 3 e[° NXbw/"çç½nXo 10:00P • Aanenho/△ 5Ya 12:37A 6:00A 6:40P 12:20P 1:55P
23 11 4 eynkw "çç½nXo/DM½nXo 11:38P △ 5Ya/△ Z|oXpb 1:16A 6:00A 6:39P 1:54P 3:29P
24 12 5 teÉo DM½nXo △ Z|oXpb/△ JXpb 2:26A 6:01A 6:38P 10:45A 12:19P
25 13 6 f\o DM½nXo/uceXo 1:47A △ JXpb/△ NH±Qo 4:07A 6:01A 6:37P 9:10A 10:45A
26 14 7 Rnb± uceXo/Af|Xo 4:23A △ NH±Qo/△ ]Õao 6:16A 6:02A 6:36P 5:02P 6:36P
27 15 8 Xo¹³ Af|Xo/õcWo 7:21A △ ]Õao/△ g~o 8:48A 6:02A 6:36P 7:37A 9:11A
28 16 9 tNnF õcWo/In±¿oI 10:29A △ g~o/△ h'ao 11:31A 6:03A 6:35P 3:27P 5:01P
29 17 10 e[° In±¿oI/ucnioWo 1:35P △ h'ao/△ Awao 2:10P 6:04A 6:34P 12:19P 1:52P

3 GInZfo 5 5uZngw 17 GInZfo 19 5uZngw 28 g~o



12 Aªynbw 2. ]ÕnwKw

2.3

an±»m 2012
(South African Standard Time)

tInÈe±gw 1187 !wõw - ap\w, ap\hw?aw : 2012/03/14 07:12 AM, fIe±gw 1933 ^n²Kq\w - 1934 ttN^w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BG \¸^w XoYo DZbnÒabw cn*Indw

Cw. a . f.

1 18 11 eynkw ucnioWo/aIbocw 4:22P △ Awao/△ \eao 4:28P 6:04A 6:33P 1:52P 3:26P
2 19 12 teÉo aIbocw/XoçenXoc 6:34P △ \eao/△ Zfao 6:10P 6:05A 6:32P 10:45A 12:18P
3 20 13 f\o XoçenXoc/!W±Xw 8:00P △ Zfao/△ GInZfo 7:04P 6:05A 6:31P 9:12A 10:45A
4 21 14 Rnb± !W±Xw/"bw 8:36P △ GInZfo/△ Z|nZfo 7:06P 6:06A 6:30P 4:57P 6:30P
5 22 15 Xo¹³ "bw/Bbodyw 8:22P △ Z|nZfo/△ ^ubnZfo 6:16P 6:06A 6:29P 7:39A 9:12A
6 23 16 tNnF Bbodyw/aIw 7:23P △ ^ubnZfo/△ NH±¥fo 4:40P 6:07A 6:28P 3:23P 4:55P
7 24 17 e[° aIw/"cw 5:46P △ NH±¥fo/◦ ]v±Bao 2:25P 6:07A 6:27P 12:17P 1:50P
8 25 18 eynkw "cw/D^w 3:43P ◦ ]v±Bao/H 5Ya 11:41A 6:08A 6:26P 1:49P 3:21P
9 26 19 teÉo D^w/A¿w 1:23P H 5Ya/H Z|oXpb 8:38A 6:08A 6:25P 10:45A 12:17P

10 27 20 f\o A¿w/No¿oc 10:57A H Z|oXpb/H JXpb 5:27A 6:09A 6:24P 9:13A 10:45A
11 28 21 Rnb± No¿oc/uNnXo 8:33A H JXpb/H NH±Qo 2:16A 6:10A 6:23P 4:51P 6:23P

H NH±Qo/H ]Õao 11:15P
12 29 22 Xo¹³ uNnXo/eofnJw 6:21A H ]Õao/H g~o 8:30P 6:10A 6:22P 7:42A 9:13A
13 30 23 tNnF eofnJw/A\okw 4:29A H g~o/H h'ao 6:09P 6:11A 6:21P 3:18P 4:49P
14 1 24 e[° A\okw/Ju�½ 3:00A H h'ao/H Awao 4:14P 6:11A 6:20P 12:15P 1:46P
15 2 25 eynkw Ju�½/°dw 1:59A H Awao/H \eao 2:47P 6:11A 6:19P 1:46P 3:17P
16 3 26 teÉo °dw/"cnSw 1:27A H \eao/H Zfao 1:49P 6:12A 6:18P 10:44A 12:15P
17 4 27 f\o "cnSw/D^nSw 1:21A H Zfao/H GInZfo 1:18P 6:13A 6:17P 9:14A 10:44A
18 5 28 Rnb± D^nSw/XoçuenWw 1:42A H GInZfo/H Z|nZfo 1:13P 6:13A 6:15P 4:45P 6:15P
19 6 29 Xo¹³ XoçuenWw/Aeo½w 2:26A H Z|nZfo/H ^ubnZfo 1:29P 6:13A 6:14P 7:44A 9:14A
20 7 30 tNnF Aeo½w/NXbw 3:31A H ^ubnZfo/H NH±¥fo 2:10P 6:14A 6:13P 3:14P 4:43P
21 8 1 e[° NXbw/"çç½nXo 4:59A H NH±¥fo/• Aanenho 3:14P 6:14A 6:12P 12:13P 1:43P
22 9 2 eynkw "çç½nXo/DM½nXo 6:51A • Aanenho/△ 5Ya 4:40P 6:15A 6:11P 1:43P 3:12P
23 10 3 teÉo DM½nXo/uceXo 9:05A △ 5Ya/△ Z|oXpb 6:31P 6:15A 6:10P 10:43A 12:13P
24 11 4 f\o uceXo/Af|Xo 11:41A △ Z|oXpb/△ JXpb 8:44P 6:16A 6:09P 9:14A 10:43A
25 12 5 Rnb± Af|Xo/õcWo 2:36P △ JXpb/△ NH±Qo 11:14P 6:16A 6:08P 4:39P 6:08P
26 13 6 Xo¹³ õcWo/In±¿oI 5:44P △ NH±Qo 6:17A 6:07P 7:45A 9:14A
27 14 7 tNnF In±¿oI/ucnioWo 8:54P △ NH±Qo/△ ]Õao 1:57A 6:17A 6:06P 3:09P 4:37P
28 15 8 e[° ucnioWo/aIbocw 11:56P △ ]Õao/△ g~o 4:38A 6:18A 6:05P 12:11P 1:40P
29 16 9 eynkw aIbocw △ g~o/△ h'ao 7:04A 6:18A 6:04P 1:39P 3:07P
30 17 10 teÉo aIbocw/XoçenXoc 2:33A △ h'ao/△ Awao 9:02A 6:18A 6:03P 10:43A 12:11P
31 18 11 f\o XoçenXoc/!W±Xw 4:34A △ Awao/△ \eao 10:19A 6:19A 6:02P 9:15A 10:42A

4 GInZfo 5 5uZngw 18 GInZfo 19 5uZngw 28 g~o

29 g~o



2.4. G5o² 13

2.4

G5o² 2012
(South African Standard Time)

tInÈe±gw 1187 ap\w - uaSw, uaShw?aw : 2012/04/13 03:40 PM, fIe±gw 1934 ttN^w - ttefnJw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BG \¸^w XoYo DZbnÒabw cn*Indw

Cw. a . f.

1 19 12 Rnb± !W±Xw/"bw 5:48A △ \eao/△ Zfao 10:44A 6:19A 6:01P 4:33P 6:01P
2 20 13 Xo¹³ "bw/Bbodyw 6:10A △ Zfao/△ GInZfo 10:17A 6:20A 6:00P 7:47A 9:15A
3 21 14 tNnF Bbodyw/aIw 5:40A △ GInZfo/△ Z|nZfo 8:57A 6:20A 5:59P 3:04P 4:31P
4 22 15 e[° aIw/"cw 4:24A △ Z|nZfo/△ ^ubnZfo 6:50A 6:21A 5:58P 12:09P 1:36P
5 23 16 eynkw "cw/D^w 2:28A △ ^ubnZfo/△ NH±¥fo 4:06A 6:21A 5:57P 1:36P 3:03P
6 24 17 teÉo D^w/A¿w 12:02A △ NH±¥fo/◦ ]v±Bao 12:53A 6:22A 5:55P 10:42A 12:09P

A¿w/No¿oc 9:19P ◦ ]v±Bao/H 5Ya 9:21P
7 25 18 f\o No¿oc/uNnXo 6:27P H 5Ya/H Z|oXpb 5:42P 6:22A 5:54P 9:15A 10:42A
8 26 19 Rnb± uNnXo/eofnJw 3:37P H Z|oXpb/H JXpb 2:04P 6:23A 5:54P 4:27P 5:54P
9 27 20 Xo¹³ eofnJw/A\okw 12:59P H JXpb/H NH±Qo 10:37A 6:23A 5:52P 7:49A 9:15A

10 28 21 tNnF A\okw/Ju�½ 10:42A H NH±Qo/H ]Õao 7:30A 6:23A 5:51P 2:59P 4:25P
11 29 22 e[° Ju�½/°dw 8:54A H ]Õao/H g~o 4:52A 6:24A 5:51P 12:07P 1:33P
12 30 23 eynkw °dw/"cnSw 7:41A H g~o/H h'ao 2:46A 6:24A 5:49P 1:33P 2:58P
13 31 24 teÉo "cnSw/D^nSw 7:06A H h'ao/H Awao 1:19A 6:25A 5:49P 10:41A 12:07P
14 1 25 f\o D^nSw/XoçuenWw 7:09A H Awao/H \eao 12:31A 6:25A 5:48P 9:16A 10:41A
15 2 26 Rnb± XoçuenWw/Aeo½w 7:50A H \eao/H Zfao 12:22A 6:26A 5:47P 4:22P 5:47P
16 3 27 Xo¹³ Aeo½w/NXbw 9:03A H Zfao/H GInZfo 12:47A 6:26A 5:46P 7:51A 9:16A
17 4 28 tNnF NXbw/"çç½nXo 10:45A H GInZfo/H Z|nZfo 1:44A 6:27A 5:45P 2:55P 4:20P
18 5 29 e[° "çç½nXo/DM½nXo 12:51P H Z|nZfo/H ^ubnZfo 3:07A 6:27A 5:44P 12:06P 1:30P
19 6 30 eynkw DM½nXo/uceXo 3:18P H ^ubnZfo/H NH±¥fo 4:53A 6:28A 5:43P 1:30P 2:54P
20 7 31 teÉo uceXo/Af|Xo 6:03P H NH±¥fo/• Aanenho 6:59A 6:28A 5:42P 10:41A 12:05P
21 8 1 f\o Af|Xo/õcWo 9:01P • Aanenho/△ 5Ya 9:19A 6:29A 5:41P 9:17A 10:41A
22 9 2 Rnb± õcWo △ 5Ya/△ Z|oXpb 11:52A 6:29A 5:40P 4:16P 5:40P
23 10 3 Xo¹³ õcWo/In±¿oI 12:08A △ Z|oXpb/△ JXpb 2:30P 6:30A 5:39P 7:53A 9:17A
24 11 4 tNnF In±¿oI/ucnioWo 3:16A △ JXpb/△ NH±Qo 5:06P 6:30A 5:39P 2:51P 4:15P
25 12 5 e[° ucnioWo/aIbocw 6:20A △ NH±Qo/△ ]Õao 7:31P 6:31A 5:38P 12:04P 1:28P
26 13 6 eynkw aIbocw/XoçenXoc 9:07A △ ]Õao/△ g~o 9:34P 6:31A 5:37P 1:27P 2:50P
27 14 7 teÉo XoçenXoc/!W±Xw 11:29A △ g~o/△ h'ao 11:05P 6:32A 5:36P 10:41A 12:04P
28 15 8 f\o !W±Xw/"bw 1:14P △ h'ao/△ Awao 11:56P 6:32A 5:35P 9:18A 10:41A
29 16 9 Rnb± "bw/Bbodyw 2:17P △ Awao/△ \eao 11:59P 6:33A 5:35P 4:12P 5:35P
30 17 10 Xo¹³ Bbodyw/aIw 2:31P △ \eao/△ Zfao 11:12P 6:33A 5:34P 7:56A 9:18A

3 GInZfo 4 5uZngw 16 GInZfo 18 5uZngw 27 g~o



14 Aªynbw 2. ]ÕnwKw

2.5

tabm 2012
(South African Standard Time)

tInÈe±gw 1187 uaSw - CSew, CSehw?aw : 2012/05/14 12:33 PM, fIe±gw 1934 ttefnJw - uPy~w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BG \¸^w XoYo DZbnÒabw cn*Indw

Cw. a . f.

1 18 11 tNnF aIw/"cw 1:58P △ Zfao/△ GInZfo 9:37P 6:34A 5:33P 2:48P 4:11P
2 19 12 e[° "cw/D^w 12:39P △ GInZfo/△ Z|nZfo 7:19P 6:34A 5:32P 12:03P 1:25P
3 20 13 eynkw D^w/A¿w 10:42A △ Z|nZfo/△ ^ubnZfo 4:26P 6:35A 5:32P 1:25P 2:47P
4 21 14 teÉo A¿w/No¿oc 8:14A △ ^ubnZfo/△ NH±¥fo 1:04P 6:35A 5:31P 10:41A 12:03P
5 22 15 f\o No¿oc/uNnXo 5:27A △ NH±¥fo/◦ ]v±Bao 9:25A 6:36A 5:30P 9:19A 10:41A
6 23 16 Rnb± uNnXo/eofnJw 2:29A ◦ ]v±Bao/H 5Ya 5:36A 6:36A 5:29P 4:08P 5:29P

eofnJw/A\okw 11:29P
7 24 17 Xo¹³ A\okw/Ju�½ 8:42P H 5Ya/H Z|oXpb 1:50A 6:37A 5:29P 7:58A 9:20A

H Z|oXpb/H JXpb 10:14P
8 25 18 tNnF Ju�½/°dw 6:13P H JXpb/H NH±Qo 6:59P 6:37A 5:28P 2:45P 4:07P
9 26 19 e[° °dw/"cnSw 4:14P H NH±Qo/H ]Õao 4:12P 6:38A 5:28P 12:03P 1:24P

10 27 20 eynkw "cnSw/D^nSw 2:50P H ]Õao/H g~o 2:02P 6:38A 5:27P 1:24P 2:45P
11 28 21 teÉo D^nSw/XoçuenWw 2:10P H g~o/H h'ao 12:34P 6:39A 5:26P 10:42A 12:03P
12 29 22 f\o XoçuenWw/Aeo½w 2:14P H h'ao/H Awao 11:52A 6:39A 5:26P 9:21A 10:42A
13 30 23 Rnb± Aeo½w/NXbw 3:02P H Awao/H \eao 11:55A 6:40A 5:25P 4:05P 5:25P
14 1 24 Xo¹³ NXbw/"çç½nXo 4:32P H \eao/H Zfao 12:41P 6:40A 5:25P 8:01A 9:22A
15 2 25 tNnF "çç½nXo/DM½nXo 6:36P H Zfao/H GInZfo 2:03P 6:41A 5:24P 2:44P 4:04P
16 3 26 e[° DM½nXo/uceXo 9:08P H GInZfo/H Z|nZfo 3:56P 6:42A 5:24P 12:03P 1:23P
17 4 27 eynkw uceXo H Z|nZfo/H ^ubnZfo 6:10P 6:42A 5:23P 1:23P 2:43P
18 5 28 teÉo uceXo/Af|Xo 12:00A H ^ubnZfo/H NH±¥fo 8:38P 6:43A 5:23P 10:43A 12:03P
19 6 29 f\o Af|Xo/õcWo 3:02A H NH±¥fo/• Aanenho 11:14P 6:43A 5:23P 9:23A 10:43A
20 7 30 Rnb± õcWo/In±¿oI 6:11A • Aanenho 6:44A 5:22P 4:02P 5:22P
21 8 31 Xo¹³ In±¿oI/ucnioWo 9:17A • Aanenho/△ 5Ya 1:48A 6:44A 5:22P 8:04A 9:24A
22 9 1 tNnF ucnioWo/aIbocw 12:14P △ 5Ya/△ Z|oXpb 4:14A 6:45A 5:21P 2:42P 4:02P
23 10 2 e[° aIbocw/XoçenXoc 2:55P △ Z|oXpb/△ JXpb 6:28A 6:45A 5:21P 12:03P 1:23P
24 11 3 eynkw XoçenXoc/!W±Xw 5:15P △ JXpb/△ NH±Qo 8:20A 6:46A 5:21P 1:23P 2:42P
25 12 4 teÉo !W±Xw/"bw 7:09P △ NH±Qo/△ ]Õao 9:46A 6:46A 5:20P 10:44A 12:03P
26 13 5 f\o "bw/Bbodyw 8:30P △ ]Õao/△ g~o 10:42A 6:47A 5:20P 9:25A 10:44A
27 14 6 Rnb± Bbodyw/aIw 9:16P △ g~o/△ h'ao 11:02A 6:47A 5:20P 4:01P 5:20P
28 15 7 Xo¹³ aIw/"cw 9:23P △ h'ao/△ Awao 10:44A 6:48A 5:20P 8:07A 9:26A
29 16 8 tNnF "cw/D^w 8:50P △ Awao/△ \eao 9:44A 6:48A 5:19P 2:42P 4:01P
30 17 9 e[° D^w/A¿w 7:39P △ \eao/△ Zfao 8:06A 6:49A 5:19P 12:04P 1:23P
31 18 10 eynkw A¿w/No¿oc 5:53P △ Zfao/△ GInZfo 5:50A 6:49A 5:19P 1:23P 2:42P

2 GInZfo 3 5uZngw 16 GInZfo 18 5uZngw 27 g~o

31 GInZfo



2.6. Á® 15

2.6

Á® 2012
(South African Standard Time)

tInÈe±gw 1187 CSew - aow\w, aow\hw?aw : 2012/06/14 07:08 PM, fIe±gw 1934 uPy~w - BgnVw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BG \¸^w XoYo DZbnÒabw cn*Indw

Cw. a . f.

1 19 11 teÉo No¿oc/uNnXo 3:39P △ GInZfo/△ Z|nZfo 3:03A 6:50A 5:19P 10:46A 12:04P
△ Z|nZfo/△ ^ubnZfo 11:52P

2 20 12 f\o uNnXo/eofnJw 1:05P △ ^ubnZfo/△ NH±¥fo 8:23P 6:50A 5:19P 9:27A 10:46A
3 21 13 Rnb± eofnJw/A\okw 10:19A △ NH±¥fo/◦ ]v±Bao 4:46P 6:50A 5:19P 4:00P 5:19P
4 22 14 Xo¹³ A\okw/Ju�½ 7:31A ◦ ]v±Bao/H 5Ya 1:10P 6:51A 5:19P 8:09A 9:28A
5 23 15 tNnF Ju�½/°dw 4:51A H 5Ya/H Z|oXpb 9:43A 6:51A 5:19P 2:42P 4:00P
6 24 16 e[° °dw/"cnSw 2:28A H Z|oXpb/H JXpb 6:35A 6:52A 5:19P 12:05P 1:23P
7 25 17 eynkw "cnSw/D^nSw 12:30A H JXpb/H NH±Qo 3:56A 6:52A 5:18P 1:24P 2:42P

D^nSw/XoçuenWw 11:10P
8 26 18 teÉo XoçuenWw/Aeo½w 10:30P H NH±Qo/H ]Õao 1:53A 6:53A 5:18P 10:47A 12:05P
9 27 19 f\o Aeo½w/NXbw 10:38P H ]Õao/H g~o 12:33A 6:53A 5:18P 9:29A 10:47A

10 28 20 Rnb± NXbw/"çç½nXo 11:33P H g~o/H h'ao 12:01A 6:53A 5:18P 4:00P 5:18P
11 29 21 Xo¹³ "çç½nXo H h'ao/H Awao 12:17A 6:54A 5:19P 8:12A 9:30A
12 30 22 tNnF "çç½nXo/DM½nXo 1:14A H Awao/H \eao 1:19A 6:54A 5:19P 2:42P 4:00P
13 31 23 e[° DM½nXo/uceXo 3:31A H \eao/H Zfao 2:59A 6:54A 5:19P 12:07P 1:25P
14 32 24 eynkw uceXo/Af|Xo 6:17A H Zfao/H GInZfo 5:10A 6:55A 5:19P 1:25P 2:43P
15 1 25 teÉo Af|Xo/õcWo 9:21A H GInZfo/H Z|nZfo 7:39A 6:55A 5:19P 10:49A 12:07P
16 2 26 f\o õcWo/In±¿oI 12:30P H Z|nZfo/H ^ubnZfo 10:14A 6:55A 5:19P 9:31A 10:49A
17 3 27 Rnb± In±¿oI/ucnioWo 3:35P H ^ubnZfo/H NH±¥fo 12:46P 6:56A 5:19P 4:01P 5:19P
18 4 28 Xo¹³ ucnioWo/aIbocw 6:27P H NH±¥fo/• Aanenho 3:05P 6:56A 5:19P 8:14A 9:32A
19 5 29 tNnF aIbocw/XoçenXoc 8:59P • Aanenho/△ 5Ya 5:04P 6:56A 5:20P 2:44P 4:02P
20 6 30 e[° XoçenXoc/!W±Xw 11:05P △ 5Ya/△ Z|oXpb 6:37P 6:56A 5:20P 12:08P 1:26P
21 7 31 eynkw !W±Xw △ Z|oXpb/△ JXpb 7:44P 6:57A 5:20P 1:26P 2:44P
22 8 1 teÉo !W±Xw/"bw 12:45A △ JXpb/△ NH±Qo 8:22P 6:57A 5:20P 10:51A 12:08P
23 9 2 f\o "bw/Bbodyw 1:58A △ NH±Qo/△ ]Õao 8:32P 6:57A 5:20P 9:33A 10:51A
24 10 3 Rnb± Bbodyw/aIw 2:44A △ ]Õao/△ g~o 8:15P 6:57A 5:21P 4:03P 5:21P
25 11 4 Xo¹³ aIw/"cw 3:02A △ g~o/△ h'ao 7:30P 6:57A 5:21P 8:15A 9:33A
26 12 5 tNnF "cw/D^w 2:54A △ h'ao/△ Awao 6:18P 6:58A 5:21P 2:45P 4:03P
27 13 6 e[° D^w/A¿w 2:17A △ Awao/△ \eao 4:38P 6:58A 5:22P 12:10P 1:28P
28 14 7 eynkw A¿w/No¿oc 1:14A △ \eao/△ Zfao 2:31P 6:58A 5:22P 1:28P 2:46P

No¿oc/uNnXo 11:44P
29 15 8 teÉo uNnXo/eofnJw 9:54P △ Zfao/△ GInZfo 12:01P 6:58A 5:22P 10:52A 12:10P
30 16 9 f\o eofnJw/A\okw 7:45P △ GInZfo/△ Z|nZfo 9:12A 6:58A 5:23P 9:34A 10:52A

2 5uZngw 14 GInZfo 15 GInZfo 16 5uZngw 25 g~o

30 GInZfo



16 Aªynbw 2. ]ÕnwKw

2.7

Áttd 2012
(South African Standard Time)

tInÈe±gw 1187 aow\w - I±�SIw, I±�SIhw?aw : 2012/07/16 06:01 AM, fIe±gw 1934 BgnVw - [neWw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BG \¸^w XoYo DZbnÒabw cn*Indw

Cw. a . f.

1 17 10 Rnb± A\okw/Ju�½ 5:27P △ Z|nZfo/△ ^ubnZfo 6:08A 6:58A 5:23P 4:05P 5:23P
2 18 11 Xo¹³ Ju�½/°dw 3:05P △ ^ubnZfo/△ NH±¥fo 2:58A 6:58A 5:23P 8:16A 9:34A

△ NH±¥fo/◦ ]v±Bao 11:48P
3 19 12 tNnF °dw/"cnSw 12:49P ◦ ]v±Bao/H 5Ya 8:47P 6:58A 5:24P 2:47P 4:05P
4 20 13 e[° "cnSw/D^nSw 10:48A H 5Ya/H Z|oXpb 6:05P 6:58A 5:24P 12:11P 1:29P
5 21 14 eynkw D^nSw/XoçuenWw 9:11A H Z|oXpb/H JXpb 3:49P 6:58A 5:25P 1:30P 2:48P
6 22 15 teÉo XoçuenWw/Aeo½w 8:06A H JXpb/H NH±Qo 2:09P 6:58A 5:25P 10:53A 12:11P
7 23 16 f\o Aeo½w/NXbw 7:41A H NH±Qo/H ]Õao 1:10P 6:58A 5:25P 9:35A 10:53A
8 24 17 Rnb± NXbw/"çç½nXo 8:01A H ]Õao/H g~o 12:58P 6:58A 5:26P 4:07P 5:26P
9 25 18 Xo¹³ "çç½nXo/DM½nXo 9:10A H g~o/H h'ao 1:33P 6:58A 5:26P 8:16A 9:35A

10 26 19 tNnF DM½nXo/uceXo 11:01A H h'ao/H Awao 2:53P 6:57A 5:27P 2:49P 4:08P
11 27 20 e[° uceXo/Af|Xo 1:30P H Awao/H \eao 4:50P 6:57A 5:27P 12:12P 1:31P
12 28 21 eynkw Af|Xo/õcWo 4:25P H \eao/H Zfao 7:13P 6:57A 5:28P 1:31P 2:50P
13 29 22 teÉo õcWo/In±¿oI 7:32P H Zfao/H GInZfo 9:47P 6:57A 5:28P 10:53A 12:12P
14 30 23 f\o In±¿oI/ucnioWo 10:38P H GInZfo 6:56A 5:28P 9:34A 10:53A
15 31 24 Rnb± ucnioWo H GInZfo/H Z|nZfo 12:18A 6:56A 5:29P 4:10P 5:29P
16 1 25 Xo¹³ ucnioWo/aIbocw 1:29A H Z|nZfo/H ^ubnZfo 2:33A 6:56A 5:29P 8:15A 9:34A
17 2 26 tNnF aIbocw/XoçenXoc 3:57A H ^ubnZfo/H NH±¥fo 4:23A 6:56A 5:30P 2:51P 4:11P
18 3 27 e[° XoçenXoc/!W±Xw 5:53A H NH±¥fo/• Aanenho 5:41A 6:55A 5:30P 12:13P 1:32P
19 4 28 eynkw !W±Xw/"bw 7:17A • Aanenho/△ 5Ya 6:26A 6:55A 5:31P 1:32P 2:52P
20 5 29 teÉo "bw/Bbodyw 8:10A △ 5Ya/△ Z|oXpb 6:38A 6:55A 5:31P 10:53A 12:13P
21 6 30 f\o Bbodyw/aIw 8:33A △ Z|oXpb/△ JXpb 6:21A 6:54A 5:32P 9:34A 10:53A
22 7 31 Rnb± aIw/"cw 8:34A △ JXpb/△ NH±Qo 5:40A 6:54A 5:32P 4:12P 5:32P
23 8 1 Xo¹³ "cw/D^w 8:14A △ NH±Qo/△ ]Õao 4:38A 6:53A 5:33P 8:13A 9:33A
24 9 2 tNnF D^w/A¿w 7:37A △ ]Õao/△ g~o 3:18A 6:53A 5:33P 2:53P 4:13P
25 10 3 e[° A¿w/No¿oc 6:45A △ g~o/△ h'ao 1:44A 6:53A 5:34P 12:13P 1:33P

△ h'ao/△ Awao 11:55P
26 11 4 eynkw No¿oc/uNnXo 5:41A △ Awao/△ \eao 9:54P 6:52A 5:34P 1:33P 2:54P
27 12 5 teÉo uNnXo/eofnJw 4:23A △ \eao/△ Zfao 7:42P 6:52A 5:35P 10:53A 12:13P
28 13 6 f\o eofnJw/A\okw 2:55A △ Zfao/△ GInZfo 5:18P 6:51A 5:35P 9:32A 10:53A
29 14 7 Rnb± A\okw/Ju�½ 1:16A △ GInZfo/△ Z|nZfo 2:48P 6:50A 5:36P 4:15P 5:36P

Ju�½/°dw 11:33P
30 15 8 Xo¹³ °dw/"cnSw 9:49P △ Z|nZfo/△ ^ubnZfo 12:16P 6:50A 5:36P 8:11A 9:31A
31 16 9 tNnF "cnSw/D^nSw 8:11P △ ^ubnZfo/△ NH±¥fo 9:46A 6:49A 5:36P 2:55P 4:16P

1 5uZngw 14 GInZfo 16 5uZngw 24 g~o 29 GInZfo

30 5uZngw



2.8. ¨K$m 17

2.8

¨K$m 2012
(South African Standard Time)

tInÈe±gw 1187 I±�SIw - 1188 Noºw, Noºhw?aw : 2012/08/16 02:24 PM, fIe±gw 1934 [neWw - õn¼]Zw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BG \¸^w XoYo DZbnÒabw cn*Indw

Cw. a . f.

1 17 10 e[° D^nSw/XoçuenWw 6:46P △ NH±¥fo/◦ ]v±Bao 7:27A 6:49A 5:37P 12:13P 1:34P
2 18 11 eynkw XoçuenWw/Aeo½w 5:43P ◦ ]v±Bao/H 5Ya 5:25A 6:48A 5:38P 1:34P 2:55P
3 19 12 teÉo Aeo½w/NXbw 5:09P H 5Ya/H Z|oXpb 3:47A 6:47A 5:38P 10:51A 12:13P
4 20 13 f\o NXbw/"çç½nXo 5:12P H Z|oXpb/H JXpb 2:44A 6:47A 5:38P 9:30A 10:51A
5 21 14 Rnb± "çç½nXo/DM½nXo 5:57P H JXpb/H NH±Qo 2:20A 6:46A 5:39P 4:17P 5:39P
6 22 15 Xo¹³ DM½nXo/uceXo 7:25P H NH±Qo/H ]Õao 2:40A 6:45A 5:39P 8:07A 9:29A
7 23 16 tNnF uceXo/Af|Xo 9:33P H ]Õao/H g~o 3:44A 6:45A 5:40P 2:56P 4:18P
8 24 17 e[° Af|Xo H g~o/H h'ao 5:27A 6:44A 5:40P 12:12P 1:34P
9 25 18 eynkw Af|Xo/õcWo 12:14A H h'ao/H Awao 7:41A 6:43A 5:41P 1:34P 2:56P

10 26 19 teÉo õcWo/In±¿oI 3:16A H Awao/H \eao 10:13A 6:42A 5:41P 10:49A 12:12P
11 27 20 f\o In±¿oI/ucnioWo 6:24A H \eao/H Zfao 12:45P 6:42A 5:42P 9:27A 10:49A
12 28 21 Rnb± ucnioWo/aIbocw 9:20A H Zfao/H GInZfo 3:03P 6:41A 5:42P 4:20P 5:42P
13 29 22 Xo¹³ aIbocw/XoçenXoc 11:54A H GInZfo/H Z|nZfo 4:55P 6:40A 5:43P 8:03A 9:26A
14 30 23 tNnF XoçenXoc/!W±Xw 1:53P H Z|nZfo/H ^ubnZfo 6:10P 6:39A 5:43P 2:57P 4:20P
15 31 24 e[° !W±Xw/"bw 3:13P H ^ubnZfo/H NH±¥fo 6:44P 6:38A 5:44P 12:11P 1:34P
16 32 25 eynkw "bw/Bbodyw 3:54P H NH±¥fo/• Aanenho 6:39P 6:38A 5:44P 1:34P 2:57P
17 1 26 teÉo Bbodyw/aIw 3:59P • Aanenho/△ 5Ya 5:57P 6:37A 5:44P 10:47A 12:11P
18 2 27 f\o aIw/"cw 3:32P △ 5Ya/△ Z|oXpb 4:44P 6:36A 5:45P 9:23A 10:47A
19 3 28 Rnb± "cw/D^w 2:44P △ Z|oXpb/△ JXpb 3:09P 6:35A 5:45P 4:21P 5:45P
20 4 29 Xo¹³ D^w/A¿w 1:38P △ JXpb/△ NH±Qo 1:17P 6:34A 5:46P 7:58A 9:22A
21 5 30 tNnF A¿w/No¿oc 12:22P △ NH±Qo/△ ]Õao 11:15A 6:33A 5:46P 2:58P 4:22P
22 6 31 e[° No¿oc/uNnXo 11:01A △ ]Õao/△ g~o 9:09A 6:32A 5:47P 12:09P 1:34P
23 7 1 eynkw uNnXo/eofnJw 9:40A △ g~o/△ h'ao 7:01A 6:31A 5:47P 1:34P 2:58P
24 8 2 teÉo eofnJw/A\okw 8:20A △ h'ao/△ Awao 4:55A 6:30A 5:47P 10:44A 12:09P
25 9 3 f\o A\okw/Ju�½ 7:02A △ Awao/△ \eao 2:51A 6:29A 5:48P 9:19A 10:44A
26 10 4 Rnb± Ju�½/°dw 5:49A △ \eao/△ Zfao 12:50A 6:28A 5:48P 4:23P 5:48P

△ Zfao/△ GInZfo 10:54P
27 11 5 Xo¹³ °dw/"cnSw 4:39A △ GInZfo/△ Z|nZfo 9:03P 6:27A 5:49P 7:52A 9:18A
28 12 6 tNnF "cnSw/D^nSw 3:36A △ Z|nZfo/△ ^ubnZfo 7:21P 6:26A 5:49P 2:58P 4:24P
29 13 7 e[° D^nSw/XoçuenWw 2:44A △ ^ubnZfo/△ NH±¥fo 5:53P 6:25A 5:49P 12:07P 1:33P
30 14 8 eynkw XoçuenWw/Aeo½w 2:05A △ NH±¥fo/◦ ]v±Bao 4:43P 6:24A 5:50P 1:33P 2:58P
31 15 9 teÉo Aeo½w/NXbw 1:47A ◦ ]v±Bao/H 5Ya 3:59P 6:23A 5:50P 10:41A 12:07P

13 GInZfo 15 5uZngw 23 g~o 27 GInZfo 29 5uZngw



18 Aªynbw 2. ]ÕnwKw

2.9

th]mÊw_± 2012

(South African Standard Time)
tInÈe±gw 1188 Noºw - IÁo, IÁohw?aw : 2012/09/16 02:20 PM, fIe±gw 1934 õn¼]Zw - Bf|o\w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BG \¸^w XoYo DZbnÒabw cn*Indw

Cw. a . f.

1 16 10 f\o NXbw/"çç½nXo 1:57A H 5Ya/H Z|oXpb 3:44P 6:22A 5:51P 9:14A 10:40A
2 17 11 Rnb± "çç½nXo/DM½nXo 2:38A H Z|oXpb/H JXpb 4:06P 6:21A 5:51P 4:25P 5:51P
3 18 12 Xo¹³ DM½nXo/uceXo 3:57A H JXpb/H NH±Qo 5:06P 6:20A 5:52P 7:47A 9:13A
4 19 13 tNnF uceXo/Af|Xo 5:52A H NH±Qo/H ]Õao 6:44P 6:19A 5:52P 2:59P 4:25P
5 20 14 e[° Af|Xo/õcWo 8:21A H ]Õao/H g~o 8:54P 6:18A 5:52P 12:05P 1:32P
6 21 15 eynkw õcWo/In±¿oI 11:15A H g~o/H h'ao 11:24P 6:17A 5:53P 1:32P 2:59P
7 22 16 teÉo In±¿oI/ucnioWo 2:23P H h'ao 6:16A 5:53P 10:37A 12:05P
8 23 17 f\o ucnioWo/aIbocw 5:29P H h'ao/H Awao 2:01A 6:15A 5:54P 9:09A 10:37A
9 24 18 Rnb± aIbocw/XoçenXoc 8:15P H Awao/H \eao 4:29A 6:14A 5:54P 4:26P 5:54P

10 25 19 Xo¹³ XoçenXoc/!W±Xw 10:32P H \eao/H Zfao 6:32A 6:13A 5:54P 7:40A 9:08A
11 26 20 tNnF !W±Xw H Zfao/H GInZfo 7:58A 6:12A 5:55P 2:59P 4:27P
12 27 21 e[° !W±Xw/"bw 12:07A H GInZfo/H Z|nZfo 8:40A 6:10A 5:55P 12:03P 1:31P
13 28 22 eynkw "bw/Bbodyw 12:58A H Z|nZfo/H ^ubnZfo 8:35A 6:09A 5:55P 1:31P 2:59P
14 29 23 teÉo Bbodyw/aIw 1:02A H ^ubnZfo/H NH±¥fo 7:45A 6:08A 5:56P 10:34A 12:02P
15 30 24 f\o aIw/"cw 12:28A H NH±¥fo/• Aanenho 6:16A 6:07A 5:56P 9:04A 10:33A

"cw/D^w 11:18P
16 31 25 Rnb± D^w/A¿w 9:44P • Aanenho/△ 5Ya 4:15A 6:06A 5:57P 4:28P 5:57P
17 1 26 Xo¹³ A¿w/No¿oc 7:54P △ 5Ya/△ Z|oXpb 1:51A 6:05A 5:57P 7:34A 9:03A

△ Z|oXpb/△ JXpb 11:13P
18 2 27 tNnF No¿oc/uNnXo 5:56P △ JXpb/△ NH±Qo 8:28P 6:04A 5:57P 2:59P 4:28P
19 3 28 e[° uNnXo/eofnJw 3:58P △ NH±Qo/△ ]Õao 5:44P 6:03A 5:58P 12:00P 1:30P
20 4 29 eynkw eofnJw/A\okw 2:07P △ ]Õao/△ g~o 3:08P 6:02A 5:58P 1:29P 2:59P
21 5 30 teÉo A\okw/Ju�½ 12:29P △ g~o/△ h'ao 12:44P 6:01A 5:59P 10:30A 12:00P
22 6 31 f\o Ju�½/°dw 11:05A △ h'ao/△ Awao 10:35A 6:00A 5:59P 8:59A 10:29A
23 7 1 Rnb± °dw/"cnSw 9:59A △ Awao/△ \eao 8:45A 5:58A 5:59P 4:29P 5:59P
24 8 2 Xo¹³ "cnSw/D^nSw 9:13A △ \eao/△ Zfao 7:14A 5:57A 6:00P 7:28A 8:58A
25 9 3 tNnF D^nSw/XoçuenWw 8:44A △ Zfao/△ GInZfo 6:00A 5:56A 6:00P 2:59P 4:30P
26 10 4 e[° XoçuenWw/Aeo½w 8:35A △ GInZfo/△ Z|nZfo 5:07A 5:55A 6:01P 11:58A 1:29P
27 11 5 eynkw Aeo½w/NXbw 8:46A △ Z|nZfo/△ ^ubnZfo 4:34A 5:54A 6:01P 1:28P 2:59P
28 12 6 teÉo NXbw/"çç½nXo 9:19A △ ^ubnZfo/△ NH±¥fo 4:23A 5:53A 6:01P 10:26A 11:57A
29 13 7 f\o "çç½nXo/DM½nXo 10:17A △ NH±¥fo/◦ ]v±Bao 4:38A 5:52A 6:02P 8:54A 10:26A
30 14 8 Rnb± DM½nXo/uceXo 11:44A ◦ ]v±Bao/H 5Ya 5:20A 5:51A 6:02P 4:31P 6:02P

12 GInZfo 13 5uZngw 21 g~o 27 5uZngw



2.10. Hu+n_± 19

2.10

Hu+n_± 2012

(South African Standard Time)
tInÈe±gw 1188 IÁo - Hdnw, Hdnhw?aw : 2012/10/17 02:18 AM, fIe±gw 1934 Bf|o\w - In±¿oIw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BG \¸^w XoYo DZbnÒabw cn*Indw

Cw. a . f.

1 15 9 Xo¹³ uceXo/Af|Xo 1:40P H 5Ya/H Z|oXpb 6:34A 5:50A 6:03P 7:21A 8:53A
2 16 10 tNnF Af|Xo/õcWo 4:05P H Z|oXpb/H JXpb 8:18A 5:49A 6:03P 3:00P 4:31P
3 17 11 e[° õcWo/In±¿oI 6:55P H JXpb/H NH±Qo 10:29A 5:48A 6:04P 11:56A 1:28P
4 18 12 eynkw In±¿oI/ucnioWo 10:00P H NH±Qo/H ]Õao 1:01P 5:46A 6:04P 1:27P 3:00P
5 19 13 teÉo ucnioWo H ]Õao/H g~o 3:43P 5:45A 6:04P 10:23A 11:55A
6 20 14 f\o ucnioWo/aIbocw 1:11A H g~o/H h'ao 6:20P 5:44A 6:05P 8:50A 10:22A
7 21 15 Rnb± aIbocw/XoçenXoc 4:13A H h'ao/H Awao 8:39P 5:43A 6:05P 4:33P 6:05P
8 22 16 Xo¹³ XoçenXoc/!W±Xw 6:51A H Awao/H \eao 10:26P 5:42A 6:06P 7:15A 8:48A
9 23 17 tNnF !W±Xw/"bw 8:55A H \eao/H Zfao 11:29P 5:41A 6:06P 3:00P 4:33P

10 24 18 e[° "bw/Bbodyw 10:15A H Zfao/H GInZfo 11:45P 5:40A 6:07P 11:54A 1:27P
11 25 19 eynkw Bbodyw/aIw 10:46A H GInZfo/H Z|nZfo 11:11P 5:39A 6:07P 1:27P 3:00P
12 26 20 teÉo aIw/"cw 10:29A H Z|nZfo/H ^ubnZfo 9:48P 5:38A 6:08P 10:19A 11:53A
13 27 21 f\o "cw/D^w 9:29A H ^ubnZfo/H NH±¥fo 7:45P 5:37A 6:08P 8:45A 10:19A
14 28 22 Rnb± D^w/A¿w 7:51A H NH±¥fo/• Aanenho 5:10P 5:36A 6:09P 4:35P 6:09P
15 29 23 Xo¹³ A¿w/No¿oc 5:44A • Aanenho/△ 5Ya 2:09P 5:35A 6:09P 7:10A 8:44A
16 30 24 tNnF No¿oc/uNnXo 3:20A △ 5Ya/△ Z|oXpb 10:53A 5:34A 6:10P 3:01P 4:35P
17 1 25 e[° uNnXo/eofnJw 12:45A △ Z|oXpb/△ JXpb 7:32A 5:33A 6:10P 11:52A 1:27P

eofnJw/A\okw 10:13P
18 2 26 eynkw A\okw/Ju�½ 7:49P △ JXpb/△ NH±Qo 4:14A 5:33A 6:11P 1:27P 3:01P
19 3 27 teÉo Ju�½/°dw 5:43P △ NH±Qo/△ ]Õao 1:09A 5:32A 6:11P 10:17A 11:52A

△ ]Õao/△ g~o 10:23P
20 4 28 f\o °dw/"cnSw 4:00P △ g~o/△ h'ao 8:02P 5:31A 6:12P 8:41A 10:16A
21 5 29 Rnb± "cnSw/D^nSw 2:47P △ h'ao/△ Awao 6:12P 5:30A 6:13P 4:37P 6:13P
22 6 30 Xo¹³ D^nSw/XoçuenWw 2:06P △ Awao/△ \eao 4:53P 5:29A 6:13P 7:04A 8:40A
23 7 1 tNnF XoçuenWw/Aeo½w 1:57P △ \eao/△ Zfao 4:08P 5:28A 6:14P 3:02P 4:38P
24 8 2 e[° Aeo½w/NXbw 2:20P △ Zfao/△ GInZfo 3:55P 5:27A 6:14P 11:51A 1:27P
25 9 3 eynkw NXbw/"çç½nXo 3:13P △ GInZfo/△ Z|nZfo 4:13P 5:26A 6:15P 1:27P 3:03P
26 10 4 teÉo "çç½nXo/DM½nXo 4:32P △ Z|nZfo/△ ^ubnZfo 4:59P 5:26A 6:15P 10:14A 11:51A
27 11 5 f\o DM½nXo/uceXo 6:18P △ ^ubnZfo/△ NH±¥fo 6:13P 5:25A 6:16P 8:38A 10:14A
28 12 6 Rnb± uceXo/Af|Xo 8:29P △ NH±¥fo/◦ ]v±Bao 7:50P 5:24A 6:17P 4:40P 6:17P
29 13 7 Xo¹³ Af|Xo/õcWo 11:00P ◦ ]v±Bao/H 5Ya 9:52P 5:23A 6:17P 7:00A 8:37A
30 14 8 tNnF õcWo H 5Ya 5:23A 6:18P 3:04P 4:41P
31 15 9 e[° õcWo/In±¿oI 1:50A H 5Ya/H Z|oXpb 12:13A 5:22A 6:18P 11:50A 1:27P

11 GInZfo 13 5uZngw 20 g~o 25 GInZfo 26 5uZngw



20 Aªynbw 2. ]ÕnwKw

2.11

\ew_± 2012
(South African Standard Time)

tInÈe±gw 1188 Hdnw - ?LoIw, ?LoIhw?aw : 2012/11/16 02:06 AM, fIe±gw 1934 In±¿oIw - an±\fp±gw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BG \¸^w XoYo DZbnÒabw cn*Indw

Cw. a . f.

1 16 10 eynkw In±¿oI/ucnioWo 4:54A H Z|oXpb/H JXpb 2:47A 5:21A 6:19P 1:27P 3:05P
2 17 11 teÉo ucnioWo/aIbocw 8:02A H JXpb/H NH±Qo 5:29A 5:20A 6:20P 10:13A 11:50A
3 18 12 f\o aIbocw/XoçenXoc 11:09A H NH±Qo/H ]Õao 8:10A 5:20A 6:20P 8:35A 10:13A
4 19 13 Rnb± XoçenXoc/!W±Xw 2:02P H ]Õao/H g~o 10:37A 5:19A 6:21P 4:43P 6:21P
5 20 14 Xo¹³ !W±Xw/"bw 4:30P H g~o/H h'ao 12:41P 5:19A 6:22P 6:56A 8:34A
6 21 15 tNnF "bw/Bbodyw 6:26P H h'ao/H Awao 2:10P 5:18A 6:23P 3:06P 4:44P
7 22 16 e[° Bbodyw/aIw 7:38P H Awao/H \eao 2:57P 5:17A 6:23P 11:50A 1:29P
8 23 17 eynkw aIw/"cw 8:02P H \eao/H Zfao 2:55P 5:17A 6:24P 1:29P 3:07P
9 24 18 teÉo "cw/D^w 7:39P H Zfao/H GInZfo 2:02P 5:16A 6:24P 10:12A 11:50A

10 25 19 f\o D^w/A¿w 6:30P H GInZfo/H Z|nZfo 12:24P 5:16A 6:25P 8:33A 10:12A
11 26 20 Rnb± A¿w/No¿oc 4:42P H Z|nZfo/H ^ubnZfo 10:03A 5:15A 6:26P 4:47P 6:26P
12 27 21 Xo¹³ No¿oc/uNnXo 2:22P H ^ubnZfo/H NH±¥fo 7:08A 5:15A 6:27P 6:54A 8:33A
13 28 22 tNnF uNnXo/eofnJw 11:40A H NH±¥fo/• Aanenho 3:47A 5:15A 6:27P 3:09P 4:48P
14 29 23 e[° eofnJw/A\okw 8:45A • Aanenho/△ 5Ya 12:12A 5:14A 6:28P 11:51A 1:30P

△ 5Ya/△ Z|oXpb 8:29P
15 30 24 eynkw A\okw/Ju�½ 5:49A △ Z|oXpb/△ JXpb 4:50P 5:14A 6:29P 1:31P 3:10P
16 1 25 teÉo Ju�½/°dw 3:01A △ JXpb/△ NH±Qo 1:26P 5:13A 6:30P 10:12A 11:51A
17 2 26 f\o °dw/"cnSw 12:31A △ NH±Qo/△ ]Õao 10:23A 5:13A 6:30P 8:32A 10:12A

"cnSw/D^nSw 10:29P
18 3 27 Rnb± D^nSw/XoçuenWw 8:59P △ ]Õao/△ g~o 7:50A 5:13A 6:31P 4:51P 6:31P
19 4 28 Xo¹³ XoçuenWw/Aeo½w 8:12P △ g~o/△ h'ao 5:57A 5:12A 6:32P 6:52A 8:32A
20 5 29 tNnF Aeo½w/NXbw 8:08P △ h'ao/△ Awao 4:45A 5:12A 6:33P 3:12P 4:52P
21 6 30 e[° NXbw/"çç½nXo 8:47P △ Awao/△ \eao 4:19A 5:12A 6:33P 11:53A 1:33P
22 7 1 eynkw "çç½nXo/DM½nXo 10:07P △ \eao/△ Zfao 4:37A 5:12A 6:34P 1:33P 3:13P
23 8 2 teÉo DM½nXo △ Zfao/△ GInZfo 5:36A 5:11A 6:35P 10:13A 11:53A
24 9 3 f\o DM½nXo/uceXo 12:02A △ GInZfo/△ Z|nZfo 7:11A 5:11A 6:35P 8:32A 10:13A
25 10 4 Rnb± uceXo/Af|Xo 2:26A △ Z|nZfo/△ ^ubnZfo 9:12A 5:11A 6:36P 4:56P 6:36P
26 11 5 Xo¹³ Af|Xo/õcWo 5:10A △ ^ubnZfo/△ NH±¥fo 11:33A 5:11A 6:37P 6:52A 8:32A
27 12 6 tNnF õcWo/In±¿oI 8:08A △ NH±¥fo/◦ ]v±Bao 2:07P 5:11A 6:38P 3:16P 4:57P
28 13 7 e[° In±¿oI/ucnioWo 11:13A ◦ ]v±Bao/H 5Ya 4:47P 5:11A 6:38P 11:55A 1:36P
29 14 8 eynkw ucnioWo/aIbocw 2:19P H 5Ya/H Z|oXpb 7:28P 5:11A 6:39P 1:36P 3:17P
30 15 9 teÉo aIbocw/XoçenXoc 5:19P H Z|oXpb/H JXpb 10:00P 5:11A 6:40P 10:14A 11:55A

10 GInZfo 11 5uZngw 19 g~o 24 GInZfo 25 5uZngw



2.12. Uohw_± 21

2.12

Uohw_± 2012
(South African Standard Time)

tInÈe±gw 1188 ?LoIw - [Ì, [Ìhw?aw : 2012/12/15 04:45 PM, fIe±gw 1934 an±\fp±gw - ]vgw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BG \¸^w XoYo DZbnÒabw cn*Indw

Cw. a . f.

1 16 10 f\o XoçenXoc/!W±Xw 8:09P H JXpb 5:11A 6:41P 8:33A 10:14A
2 17 11 Rnb± !W±Xw/"bw 10:43P H JXpb/H NH±Qo 12:22A 5:11A 6:41P 5:00P 6:41P
3 18 12 Xo¹³ "bw H NH±Qo/H ]Õao 2:24A 5:11A 6:42P 6:52A 8:34A
4 19 13 tNnF "bw/Bbodyw 12:53A H ]Õao/H g~o 4:02A 5:11A 6:43P 3:20P 5:01P
5 20 14 e[° Bbodyw/aIw 2:34A H g~o/H h'ao 5:08A 5:11A 6:43P 11:57A 1:39P
6 21 15 eynkw aIw/"cw 3:40A H h'ao/H Awao 5:37A 5:11A 6:44P 1:39P 3:21P
7 22 16 teÉo "cw/D^w 4:04A H Awao/H \eao 5:23A 5:11A 6:45P 10:16A 11:58A
8 23 17 f\o D^w/A¿w 3:45A H \eao/H Zfao 4:24A 5:12A 6:46P 8:35A 10:17A
9 24 18 Rnb± A¿w/No¿oc 2:44A H Zfao/H GInZfo 2:41A 5:12A 6:46P 5:04P 6:46P

10 25 19 Xo¹³ No¿oc/uNnXo 1:03A H GInZfo/H Z|nZfo 12:18A 5:12A 6:47P 6:54A 8:36A
uNnXo/eofnJw 10:49P H Z|nZfo/H ^ubnZfo 9:23P

11 26 20 tNnF eofnJw/A\okw 8:11P H ^ubnZfo/H NH±¥fo 6:01P 5:12A 6:47P 3:24P 5:06P
12 27 21 e[° A\okw/Ju�½ 5:16P H NH±¥fo/• Aanenho 2:24P 5:13A 6:48P 12:00P 1:42P
13 28 22 eynkw Ju�½/°dw 2:16P • Aanenho/△ 5Ya 10:40A 5:13A 6:49P 1:43P 3:25P
14 29 23 teÉo °dw/"cnSw 11:22A △ 5Ya/△ Z|oXpb 6:59A 5:13A 6:49P 10:19A 12:01P
15 30 24 f\o "cnSw/D^nSw 8:44A △ Z|oXpb/△ JXpb 3:31A 5:14A 6:50P 8:38A 10:20A
16 1 25 Rnb± D^nSw/XoçuenWw 6:30A △ JXpb/△ NH±Qo 12:28A 5:14A 6:50P 5:08P 6:50P

△ NH±Qo/△ ]Õao 9:57P
17 2 26 Xo¹³ XoçuenWw/Aeo½w 4:53A △ ]Õao/△ g~o 8:07P 5:14A 6:51P 6:56A 8:39A
18 3 27 tNnF Aeo½w/NXbw 3:59A △ g~o/△ h'ao 7:07P 5:15A 6:52P 3:27P 5:10P
19 4 28 e[° NXbw/"çç½nXo 3:54A △ h'ao/△ Awao 6:59P 5:15A 6:52P 12:04P 1:46P
20 5 29 eynkw "çç½nXo/DM½nXo 4:40A △ Awao/△ \eao 7:42P 5:16A 6:53P 1:46P 3:29P
21 6 30 teÉo DM½nXo/uceXo 6:14A △ \eao/△ Zfao 9:12P 5:16A 6:53P 10:23A 12:05P
22 7 1 f\o uceXo/Af|Xo 8:30A △ Zfao/△ GInZfo 11:19P 5:17A 6:54P 8:41A 10:23A
23 8 2 Rnb± Af|Xo/õcWo 11:16A △ GInZfo 5:17A 6:54P 5:12P 6:54P
24 9 3 Xo¹³ õcWo/In±¿oI 2:20P △ GInZfo/△ Z|nZfo 1:52A 5:18A 6:55P 7:00A 8:42A
25 10 4 tNnF In±¿oI/ucnioWo 5:30P △ Z|nZfo/△ ^ubnZfo 4:36A 5:18A 6:55P 3:31P 5:13P
26 11 5 e[° ucnioWo/aIbocw 8:37P △ ^ubnZfo/△ NH±¥fo 7:22A 5:19A 6:55P 12:07P 1:49P
27 12 6 eynkw aIbocw/XoçenXoc 11:32P △ NH±¥fo/◦ ]v±Bao 9:59A 5:19A 6:56P 1:50P 3:32P
28 13 7 teÉo XoçenXoc ◦ ]v±Bao/H 5Ya 12:21P 5:20A 6:56P 10:26A 12:08P
29 14 8 f\o XoçenXoc/!W±Xw 2:12A H 5Ya/H Z|oXpb 2:25P 5:21A 6:56P 8:45A 10:27A
30 15 9 Rnb± !W±Xw/"bw 4:32A H Z|oXpb/H JXpb 4:07P 5:21A 6:57P 5:15P 6:57P
31 16 10 Xo¹³ "bw/Bbodyw 6:32A H JXpb/H NH±Qo 5:28P 5:22A 6:57P 7:04A 8:46A

9 GInZfo 18 g~o 23 GInZfo 25 5uZngw



22 Aªynbw 2. ]ÕnwKw

2.13 eoufgZoehº³ (2012)

Date Day Kerala/India Christian/International American
1 PÌeco Rnb± New Year
16 PÌeco Xo¹³ Martin Luther King’s day
26 PÌeco eynkw loÃ£oIm Zo\w

14 t^¡eco tNnF Valentines’s day
20 t^¡eco Xo¹³ foecn^o

20 t^¡eco Xo¹³ President’s day
22 t^¡eco e[° ¸nce[° (Ash Wednesday)
25 an±»m Rnb± Passion Sunday
1 G5o² Rnb± !çu¿ndtÃçÁn³ (Palm Sunday)
5 G5o² eynkw t]hin eynknG (Maundy Thursday)
6 G5o² teÉo ¢xJteÉobnG (Good Friday)
8 G5o² Rnb± Dbo±t¿?uÁ²Ãq t]çÁn³ (Easter)
14 G5o² f\o eoi
13 tabm Rnb± Mother’s day
13 tabm Rnb± Regation Sunday
17 tabm eynkw Ascension Day
27 tabm Rnb± Pentecost
28 tabm Xo¹³ Memorial day
3 Á® Rnb± Trinity Sunday
17 Á® Rnb± Father’s day
4 Áttd e[° US Independence day
15 ¨K$m e[° h|nXÔyZo\w

29 ¨K$m e[° XoçuenWw

3 th]mÊw_± Xo¹³ Labor Day
2 Hu+n_± tNnF Knáo PbÐo

8 Hu+n_± Xo¹³ Columbus day
22 Hu+n_± Xo¹³ ¢±\nwao

23 Hu+n_± tNnF ain\eao

24 Hu+n_± e[° eoPbZfao

31 Hu+n_± e[° Halloween
1 \ew_± eynkw uIcjÃoleo

12 \ew_± Xo¹³ Zp]nedo

22 \ew_± eynkw Thanksgiving day
25 Uohw_± tNnF Christmas



Aªynbw 3

rièSº³

Place : Garsfontein, Pretoria, South Africa
Latitude : 25◦48′ S

Longitude : 28◦17′ E
Standard Time Zone : South African Standard Time ( 2.0 hours from UT)

XpbXo - Cw. : Cwupgm XpbXo

XpbXo - a. : adbnjw XpbXo

BG : BG (encw)

cnfoI;tS hw¸o'è]º;w "±Bè]º;w

ua uaSw C CSew ao aow\w I± I±�SIw No Noºw I IÁo

H Hdnw ? ?LoIw [ [Ì a aIcw ! !wõw ap ap\w

5uXyI do]oboêÉ èSº³ riw e?\ntWè ¼NoÃo%è .

23



24 Aªynbw 3. rièSº³

3.1

PÌeco 2012
(South African Standard Time)

tInÈe±gw 1187 [Ì - aIcw, aIchw?aw : 2012/01/14 09:20 PM, fIe±gw 1933 ]vgw - anLw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo NÞ° !P° e[° Yç I?° f\o cn* uIH

Cw. a .

1 17 [ 15:50 ap 12:05 No 26:03 ? 25:41 ua 06:09 a 19:41 H 04:16 ? 18:56 C 18:56

2 18 16:51 24:00 26:17 27:02 06:10 20:55 04:20 18:53 18:53

3 19 17:53 ua 05:50 26:31 28:24 06:12 22:08 04:24 18:50 18:50

4 20 18:54 17:40 26:44 29:47 06:14 23:22 04:27 18:47 18:47

5 21 19:55 29:34 26:57 [ 01:11 06:16 24:35 04:31 18:44 18:44

6 22 20:56 C 11:38 27:09 02:36 06:18 25:49 04:34 18:41 18:41

7 23 21:57 23:54 27:20 04:01 06:21 27:02 04:37 18:37 18:37

8 24 22:58 ao 06:25 27:31 05:27 06:23 28:16 04:41 18:34 18:34

9 25 23:59 19:14 27:42 06:54 06:26 29:29 04:44 18:31 18:31

10 26 25:01 I± 02:20 27:52 08:22 06:29 ! 00:42 04:47 18:28 18:28

11 27 26:02 15:42 28:01 09:50 06:32 01:55 04:50 18:25 18:25

12 28 27:03 29:18 28:10 11:19 06:36 03:08 04:52 18:21 18:21

13 29 28:04 No 13:05 28:18 12:48 06:39 04:21 04:55 18:18 18:18

14 30 29:05 26:59 28:25 14:18 06:43 05:34 04:58 18:15 18:15

15 1 a 00:06 I 10:58 28:32 15:48 06:47 06:47 05:00 18:12 18:12

16 2 01:07 25:01 28:38 17:19 06:51 08:00 05:03 18:09 18:09

17 3 02:09 H 09:07 28:43 18:51 06:56 09:13 05:05 18:06 18:06

18 4 03:10 23:14 28:48 20:23 07:00 10:26 05:07 18:02 18:02

19 5 04:11 ? 07:22 28:52 21:55 07:05 11:38 05:09 17:59 17:59

20 6 05:12 21:28 28:56 23:29 07:10 12:51 05:11 17:56 17:56

21 7 06:13 [ 05:31 28:58 25:02 07:15 14:04 05:13 17:53 17:53

22 8 07:14 19:27 29:00 26:36 07:20 15:16 05:15 17:50 17:50

23 9 08:15 a 03:11 29:01 28:11 07:26 16:28 05:17 17:46 17:46

24 10 09:16 16:42 29:02 29:46 07:31 17:41 05:18 17:43 17:43

25 11 10:17 29:55 29:02 a 01:22 07:37 18:53 05:20 17:40 17:40

26 12 11:18 ! 12:50 29:01 02:59 07:43 20:05 05:21 17:37 17:37

27 13 12:19 25:27 28:59 04:36 07:50 21:17 05:22 17:34 17:34

28 14 13:20 ap 07:47 28:56 06:14 07:56 22:29 05:23 17:31 17:31

29 15 14:21 19:53 28:53 07:52 08:02 23:41 05:25 17:27 17:27

30 16 15:22 ua 01:48 28:49 09:31 08:09 24:53 05:26 17:24 17:24

31 17 16:23 13:38 28:44 11:11 08:16 26:04 05:26 17:21 17:21



3.2. t^¡eco 25

3.2

t^¡eco 2012
(South African Standard Time)

tInÈe±gw 1187 aIcw - !wõw, !wõhw?aw : 2012/02/13 10:19 AM, fIe±gw 1933 anLw - ^n²Kq\w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo NÞ° !P° e[° Yç I?° f\o cn* uIH

Cw. a .

1 18 a 17:24 ua 25:26 No 28:38 a 12:51 ua 08:23 ! 27:16 H 05:27 ? 17:18 C 17:18

2 19 18:25 C 07:20 28:32 14:33 08:30 28:27 05:28 17:15 17:15

3 20 19:26 19:24 28:24 16:14 08:37 29:39 05:28 17:11 17:11

4 21 20:26 ao 01:43 28:16 17:57 08:45 ap 00:50 05:29 17:08 17:08

5 22 21:27 14:22 28:07 19:40 08:52 02:01 05:29 17:05 17:05

6 23 22:28 27:23 27:58 21:24 09:00 03:12 05:29 17:02 17:02

7 24 23:29 I± 10:47 27:47 23:09 09:08 04:23 05:29 16:59 16:59

8 25 24:30 24:33 27:36 24:54 09:16 05:34 05:29 16:56 16:56

9 26 25:31 No 08:36 27:24 26:41 09:24 06:45 05:29 16:52 16:52

10 27 26:31 22:52 27:11 28:28 09:33 07:55 05:29 16:49 16:49

11 28 27:32 I 07:15 26:58 ! 00:15 09:41 09:06 05:29 16:46 16:46

12 29 28:33 21:38 26:43 02:03 09:50 10:16 05:28 16:43 16:43

13 1 29:33 H 05:57 26:28 03:52 09:59 11:26 05:28 16:40 16:40

14 2 ! 00:34 20:09 26:13 05:42 10:08 12:37 05:27 16:37 16:37

15 3 01:35 ? 04:13 25:56 07:32 10:17 13:46 05:27 16:33 16:33

16 4 02:35 18:07 25:39 09:22 10:26 14:56 05:26 16:30 16:30

17 5 03:36 [ 01:52 25:21 11:13 10:35 16:06 05:25 16:27 16:27

18 6 04:37 15:29 25:03 13:04 10:45 17:15 05:24 16:24 16:24

19 7 05:37 28:58 24:44 14:54 10:54 18:25 05:23 16:21 16:21

20 8 06:38 a 12:16 24:24 16:45 11:04 19:34 05:21 16:17 16:17

21 9 07:38 25:24 24:04 18:35 11:14 20:43 05:20 16:14 16:14

22 10 08:39 ! 08:20 23:44 20:24 11:24 21:52 05:19 16:11 16:11

23 11 09:39 21:02 23:22 22:13 11:34 23:00 05:17 16:08 16:08

24 12 10:39 ap 03:30 23:01 24:00 11:44 24:09 05:16 16:05 16:05

25 13 11:40 15:45 22:39 25:45 11:54 25:17 05:14 16:02 16:02

26 14 12:40 27:48 22:17 27:28 12:05 26:25 05:12 15:58 15:58

27 15 13:40 ua 09:42 21:54 29:09 12:15 27:33 05:10 15:55 15:55

28 16 14:41 21:30 21:31 ap 00:46 12:26 28:41 05:08 15:52 15:52

29 17 15:41 C 03:17 21:08 02:19 12:36 29:49 05:06 15:49 15:49



26 Aªynbw 3. rièSº³

3.3

an±»m 2012
(South African Standard Time)

tInÈe±gw 1187 !wõw - ap\w, ap\hw?aw : 2012/03/14 07:12 AM, fIe±gw 1933 ^n²Kq\w - 1934 ttN^w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo NÞ° !P° e[° Yç I?° f\o cn* uIH

Cw. a .

1 18 ! 16:41 C 15:09 No 20:44 ap 03:48 ua 12:47 ua 00:56 H 05:04 ? 15:46 C 15:46

2 19 17:41 27:10 20:21 05:12 12:58 02:03 05:01 15:42 15:42

3 20 18:42 ao 09:28 19:57 06:31 13:09 03:10 04:59 15:39 15:39

4 21 19:42 22:07 19:33 07:43 13:20 04:17 04:57 15:36 15:36

5 22 20:42 I± 05:12 19:10 08:49 13:31 05:23 04:54 15:33 15:33

6 23 21:42 18:44 18:46 09:48 13:43 06:30 04:51 15:30 15:30

7 24 22:42 No 02:42 18:22 10:39 13:54 07:36 04:49 15:27 15:27

8 25 23:42 17:05 17:59 11:21 14:06 08:41 04:46 15:23 15:23

9 26 24:42 I 01:44 17:35 11:56 14:17 09:47 04:43 15:20 15:20

10 27 25:42 16:33 17:12 12:21 14:29 10:52 04:40 15:17 15:17

11 28 26:42 H 01:23 16:49 12:38 14:41 11:57 04:37 15:14 15:14

12 29 27:42 16:07 16:26 12:46 14:53 13:02 04:34 15:11 15:11

13 30 28:42 ? 00:38 16:04 12:45 15:04 14:06 04:30 15:07 15:07

14 1 29:42 14:53 15:42 12:36 15:16 15:10 04:27 15:04 15:04

15 2 ap 00:41 28:51 15:21 12:19 15:29 16:14 04:24 15:01 15:01

16 3 01:41 [ 12:30 14:59 11:53 15:41 17:18 04:20 14:58 14:58

17 4 02:41 25:54 14:39 11:21 15:53 18:21 04:17 14:55 14:55

18 5 03:41 a 09:04 14:19 10:43 16:05 19:24 04:13 14:52 14:52

19 6 04:40 22:01 13:59 09:59 16:18 20:27 04:10 14:48 14:48

20 7 05:40 ! 04:47 13:40 09:11 16:30 21:29 04:06 14:45 14:45

21 8 06:40 17:23 13:21 08:19 16:43 22:31 04:02 14:42 14:42

22 9 07:39 29:48 13:04 07:26 16:55 23:32 03:58 14:39 14:39

23 10 08:39 ap 12:03 12:46 06:32 17:08 24:33 03:54 14:36 14:36

24 11 09:38 24:09 12:30 05:38 17:21 25:34 03:51 14:33 14:33

25 12 10:38 ua 06:06 12:14 04:46 17:34 26:34 03:47 14:29 14:29

26 13 11:37 17:57 11:59 03:56 17:46 27:34 03:42 14:26 14:26

27 14 12:36 29:44 11:45 03:09 17:59 28:34 03:38 14:23 14:23

28 15 13:36 C 11:30 11:31 02:26 18:12 29:33 03:34 14:20 14:20

29 16 14:35 23:21 11:18 01:47 18:25 C 00:32 03:30 14:17 14:17

30 17 15:34 ao 05:21 11:06 01:14 18:38 01:30 03:26 14:13 14:13

31 18 16:34 17:37 10:55 00:45 18:52 02:27 03:22 14:10 14:10



3.4. G5o² 27

3.4

G5o² 2012
(South African Standard Time)

tInÈe±gw 1187 ap\w - uaSw, uaShw?aw : 2012/04/13 03:40 PM, fIe±gw 1934 ttN^w - ttefnJw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo NÞ° !P° e[° Yç I?° f\o cn* uIH

Cw. a .

1 19 ap 17:33 I± 00:13 No 10:44 ap 00:23 ua 19:05 C 03:25 H 03:17 ? 14:07 C 14:07

2 20 18:32 13:14 10:34 00:06 19:18 04:21 03:13 14:04 14:04

3 21 19:31 26:43 10:25 ! 29:55 19:31 05:17 03:09 14:01 14:01

4 22 20:30 No 10:42 10:17 29:49 19:45 06:13 03:04 13:58 13:58

5 23 21:30 25:09 10:09 29:49 19:58 07:08 03:00 13:54 13:54

6 24 22:29 I 09:57 10:03 29:55 20:12 08:02 02:55 13:51 13:51

7 25 23:28 25:00 09:57 ap 00:05 20:25 08:56 02:51 13:48 13:48

8 26 24:27 H 10:09 09:52 00:21 20:39 09:49 02:46 13:45 13:45

9 27 25:26 25:14 09:47 00:42 20:52 10:42 02:42 13:42 13:42

10 28 26:24 ? 10:07 09:44 01:07 21:06 11:33 02:37 13:38 13:38

11 29 27:23 24:41 09:41 01:36 21:20 12:25 02:33 13:35 13:35

12 30 28:22 [ 08:52 09:39 02:10 21:33 13:15 02:28 13:32 13:32

13 31 29:21 22:39 09:38 02:48 21:47 14:05 02:23 13:29 13:29

14 1 ua 00:20 a 06:03 09:37 03:30 22:01 14:53 02:19 13:26 13:26

15 2 01:19 19:07 09:37 04:15 22:15 15:41 02:14 13:23 13:23

16 3 02:17 ! 01:54 09:38 05:04 22:28 16:29 02:10 13:19 13:19

17 4 03:16 14:26 09:40 05:56 22:42 17:15 02:05 13:16 13:16

18 5 04:15 26:46 09:42 06:51 22:56 18:00 02:00 13:13 13:13

19 6 05:13 ap 08:57 09:46 07:50 23:10 18:45 01:56 13:10 13:10

20 7 06:12 21:00 09:49 08:51 23:24 19:28 01:51 13:07 13:07

21 8 07:11 ua 02:56 09:54 09:54 23:38 20:11 01:47 13:03 13:03

22 9 08:09 14:47 09:59 11:01 23:52 20:52 01:42 13:00 13:00

23 10 09:08 26:35 10:05 12:10 24:06 21:32 01:38 12:57 12:57

24 11 10:06 C 08:22 10:11 13:21 24:20 22:11 01:33 12:54 12:54

25 12 11:04 20:11 10:18 14:35 24:34 22:49 01:29 12:51 12:51

26 13 12:03 ao 02:05 10:26 15:51 24:48 23:26 01:24 12:48 12:48

27 14 13:01 14:09 10:35 17:09 25:02 24:01 01:20 12:44 12:44

28 15 14:00 26:25 10:44 18:30 25:16 24:35 01:15 12:41 12:41

29 16 14:58 I± 09:00 10:53 19:52 25:31 25:08 01:11 12:38 12:38

30 17 15:56 21:57 11:03 21:17 25:45 25:39 01:06 12:35 12:35



28 Aªynbw 3. rièSº³

3.5

tabm 2012
(South African Standard Time)

tInÈe±gw 1187 uaSw - CSew, CSehw?aw : 2012/05/14 12:33 PM, fIe±gw 1934 ttefnJw - uPy~w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo NÞ° !P° e[° Yç I?° f\o cn* uIH

Cw. a .

1 18 ua 16:54 No 05:19 No 11:14 ap 22:43 ua 25:59 C 26:09 H 01:02 ? 12:32 C 12:32

2 19 17:53 19:10 11:25 24:12 26:13 26:37 00:58 12:29 12:29

3 20 18:51 I 03:28 11:37 25:43 26:27 27:04 00:54 12:25 12:25

4 21 19:49 18:11 11:50 27:15 26:42 27:29 00:49 12:22 12:22

5 22 20:47 H 03:13 12:03 28:50 26:56 27:52 00:45 12:19 12:19

6 23 21:45 18:25 12:16 ua 00:26 27:10 28:14 00:41 12:16 12:16

7 24 22:43 ? 03:38 12:30 02:04 27:24 28:33 00:37 12:13 12:13

8 25 23:41 18:43 12:45 03:45 27:38 28:51 00:33 12:09 12:09

9 26 24:39 [ 03:31 13:00 05:27 27:53 29:07 00:29 12:06 12:06

10 27 25:37 17:57 13:15 07:11 28:07 29:21 00:25 12:03 12:03

11 28 26:35 a 01:56 13:31 08:57 28:21 29:32 00:21 12:00 12:00

12 29 27:33 15:29 13:47 10:45 28:35 29:42 00:17 11:57 11:57

13 30 28:31 28:37 14:04 12:35 28:50 29:49 00:13 11:54 11:54

14 1 29:29 ! 11:22 14:21 14:27 29:04 29:54 00:10 11:50 11:50

15 2 C 00:27 23:50 14:39 16:21 29:18 29:57 00:06 11:47 11:47

16 3 01:25 ap 06:03 14:57 18:17 29:32 29:57 00:03 11:44 11:44

17 4 02:23 18:05 15:16 20:15 29:47 29:56 I 29:59 11:41 11:41

18 5 03:21 29:59 15:35 22:14 C 00:01 29:51 29:56 11:38 11:38

19 6 04:18 ua 11:49 15:54 24:16 00:15 29:44 29:52 11:34 11:34

20 7 05:16 23:37 16:14 26:19 00:29 29:35 29:49 11:31 11:31

21 8 06:14 C 05:25 16:34 28:24 00:43 29:24 29:46 11:28 11:28

22 9 07:12 17:15 16:55 C 00:30 00:58 29:10 29:42 11:25 11:25

23 10 08:09 29:11 17:16 02:38 01:12 28:53 29:39 11:22 11:22

24 11 09:07 ao 11:13 17:37 04:47 01:26 28:35 29:36 11:19 11:19

25 12 10:05 23:26 17:58 06:57 01:40 28:14 29:33 11:15 11:15

26 13 11:02 I± 05:51 18:20 09:08 01:54 27:50 29:30 11:12 11:12

27 14 12:00 18:31 18:43 11:19 02:08 27:25 29:28 11:09 11:09

28 15 12:57 No 01:29 19:05 13:31 02:22 26:58 29:25 11:06 11:06

29 16 13:55 14:47 19:28 15:43 02:36 26:28 29:22 11:03 11:03

30 17 14:53 28:29 19:52 17:55 02:51 25:57 29:20 10:59 10:59

31 18 15:50 I 12:34 20:15 20:06 03:05 25:25 29:17 10:56 10:56



3.6. Á® 29

3.6

Á® 2012
(South African Standard Time)

tInÈe±gw 1187 CSew - aow\w, aow\hw?aw : 2012/06/14 07:08 PM, fIe±gw 1934 uPy~w - BgnVw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo NÞ° !P° e[° Yç I?° f\o cn* uIH

Cw. a .

1 19 C 16:48 I 27:02 No 20:39 C 22:17 C 03:19 C 24:51 I 29:15 ? 10:53 C 10:53

2 20 17:45 H 11:49 21:03 24:26 03:33 24:16 29:13 10:50 10:50

3 21 18:43 26:49 21:28 26:35 03:47 23:40 29:11 10:47 10:47

4 22 19:40 ? 11:55 21:53 28:42 04:00 23:03 29:08 10:44 10:44

5 23 20:37 26:58 22:18 ao 00:47 04:14 22:25 29:06 10:40 10:40

6 24 21:35 [ 11:49 22:43 02:50 04:28 21:48 29:05 10:37 10:37

7 25 22:32 26:21 23:09 04:52 04:42 21:10 29:03 10:34 10:34

8 26 23:30 a 10:28 23:35 06:51 04:56 20:33 29:01 10:31 10:31

9 27 24:27 24:09 24:01 08:48 05:10 19:56 28:59 10:28 10:28

10 28 25:24 ! 07:23 24:27 10:43 05:24 19:19 28:58 10:25 10:25

11 29 26:22 20:13 24:54 12:36 05:37 18:44 28:56 10:21 10:21

12 30 27:19 ap 02:41 25:21 14:26 05:51 18:10 28:55 10:18 10:18

13 31 28:16 14:53 25:48 16:14 06:05 17:37 28:54 10:15 10:15

14 32 29:14 26:52 26:15 17:59 06:18 17:05 28:53 10:12 10:12

15 1 ao 00:11 ua 08:43 26:43 19:42 06:32 16:36 28:51 10:09 10:09

16 2 01:08 20:31 27:11 21:22 06:45 16:08 28:50 10:05 10:05

17 3 02:06 C 02:18 27:39 23:00 06:59 15:42 28:50 10:02 10:02

18 4 03:03 14:09 28:07 24:35 07:12 15:18 28:49 09:59 09:59

19 5 04:00 26:06 28:36 26:08 07:26 14:56 28:48 09:56 09:56

20 6 04:58 ao 08:11 29:05 27:38 07:39 14:37 28:48 09:53 09:53

21 7 05:55 20:27 29:34 29:06 07:52 14:20 28:47 09:50 09:50

22 8 06:52 I± 02:55 I 00:03 I± 00:31 08:06 14:05 28:47 09:46 09:46

23 9 07:49 15:36 00:33 01:53 08:19 13:53 28:46 09:43 09:43

24 10 08:47 28:30 01:02 03:13 08:32 13:43 28:46 09:40 09:40

25 11 09:44 No 11:38 01:32 04:30 08:45 13:35 28:46 09:37 09:37

26 12 10:41 25:01 02:02 05:44 08:58 13:30 28:46 09:34 09:34

27 13 11:38 I 08:40 02:32 06:56 09:11 13:27 28:46 09:30 09:30

28 14 12:35 22:36 03:03 08:04 09:24 13:27 28:46 09:27 09:27

29 15 13:33 H 06:48 03:33 09:10 09:37 13:29 28:47 09:24 09:24

30 16 14:30 21:15 04:04 10:12 09:50 13:33 28:47 09:21 09:21



30 Aªynbw 3. rièSº³

3.7

Áttd 2012
(South African Standard Time)

tInÈe±gw 1187 aow\w - I±�SIw, I±�SIhw?aw : 2012/07/16 06:01 AM, fIe±gw 1934 BgnVw - [neWw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo NÞ° !P° e[° Yç I?° f\o cn* uIH

Cw. a .

1 17 ao 15:27 ? 05:55 I 04:35 I± 11:11 C 10:03 C 13:39 I 28:48 ? 09:18 C 09:18

2 18 16:24 20:41 05:06 12:08 10:16 13:48 28:48 09:15 09:15

3 19 17:21 [ 05:28 05:38 13:00 10:28 13:58 28:49 09:11 09:11

4 20 18:19 20:07 06:09 13:50 10:41 14:11 28:50 09:08 09:08

5 21 19:16 a 04:33 06:41 14:36 10:54 14:26 28:51 09:05 09:05

6 22 20:13 18:39 07:13 15:18 11:06 14:42 28:52 09:02 09:02

7 23 21:10 ! 02:21 07:45 15:56 11:19 15:01 28:53 08:59 08:59

8 24 22:07 15:38 08:17 16:31 11:31 15:21 28:54 08:55 08:55

9 25 23:05 28:30 08:49 17:01 11:43 15:43 28:55 08:52 08:52

10 26 24:02 ap 11:01 09:22 17:27 11:55 16:07 28:57 08:49 08:49

11 27 24:59 23:13 09:54 17:49 12:08 16:32 28:58 08:46 08:46

12 28 25:56 ua 05:12 10:27 18:06 12:20 16:59 29:00 08:43 08:43

13 29 26:53 17:03 11:00 18:19 12:32 17:28 29:01 08:40 08:40

14 30 27:51 28:50 11:33 18:27 12:44 17:58 29:03 08:36 08:36

15 31 28:48 C 10:39 12:07 18:30 12:55 18:29 29:05 08:33 08:33

16 1 29:45 22:34 12:40 18:28 13:07 19:02 29:07 08:30 08:30

17 2 I± 00:42 ao 04:39 13:14 18:22 13:19 19:36 29:09 08:27 08:27

18 3 01:40 16:56 13:48 18:11 13:30 20:11 29:11 08:24 08:24

19 4 02:37 29:28 14:21 17:55 13:42 20:48 29:13 08:21 08:21

20 5 03:34 I± 12:15 14:55 17:34 13:53 21:26 29:16 08:17 08:17

21 6 04:31 25:17 15:30 17:09 14:05 22:04 29:18 08:14 08:14

22 7 05:29 No 08:32 16:04 16:40 14:16 22:44 29:21 08:11 08:11

23 8 06:26 22:00 16:38 16:07 14:27 23:25 29:23 08:08 08:08

24 9 07:23 I 05:37 17:13 15:31 14:38 24:07 29:26 08:05 08:05

25 10 08:21 19:24 17:48 14:52 14:49 24:50 29:29 08:01 08:01

26 11 09:18 H 03:20 18:23 14:11 15:00 25:34 29:32 07:58 07:58

27 12 10:15 17:24 18:58 13:28 15:11 26:19 29:35 07:55 07:55

28 13 11:13 ? 01:35 19:33 12:45 15:22 27:05 29:38 07:52 07:52

29 14 12:10 15:53 20:08 12:01 15:32 27:51 29:41 07:49 07:49

30 15 13:07 [ 00:15 20:43 11:18 15:43 28:39 29:44 07:46 07:46

31 16 14:05 14:37 21:19 10:37 15:53 29:27 29:47 07:42 07:42



3.8. ¨K$m 31

3.8

¨K$m 2012
(South African Standard Time)

tInÈe±gw 1187 I±�SIw - 1188 Noºw, Noºhw?aw : 2012/08/16 02:24 PM, fIe±gw 1934 [neWw - õn¼]Zw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo NÞ° !P° e[° Yç I?° f\o cn* uIH

Cw. a .

1 17 I± 15:02 [ 28:55 I 21:55 I± 09:57 C 16:04 ao 00:15 I 29:51 ? 07:39 C 07:39

2 18 15:59 a 13:03 22:30 09:21 16:14 01:05 29:54 07:36 07:36

3 19 16:57 26:55 23:06 08:49 16:24 01:55 29:58 07:33 07:33

4 20 17:54 ! 10:29 23:42 08:21 16:34 02:46 H 00:01 07:30 07:30

5 21 18:52 23:41 24:18 07:58 16:44 03:38 00:05 07:26 07:26

6 22 19:49 ap 06:31 24:55 07:40 16:54 04:30 00:09 07:23 07:23

7 23 20:47 19:01 25:31 07:29 17:03 05:23 00:13 07:20 07:20

8 24 21:44 ua 01:13 26:08 07:23 17:13 06:16 00:17 07:17 07:17

9 25 22:42 13:12 26:44 07:25 17:22 07:10 00:21 07:14 07:14

10 26 23:39 25:02 27:21 07:33 17:31 08:05 00:25 07:11 07:11

11 27 24:37 C 06:50 27:58 07:47 17:41 09:00 00:29 07:07 07:07

12 28 25:34 18:41 28:35 08:09 17:50 09:55 00:34 07:04 07:04

13 29 26:32 ao 00:39 29:12 08:38 17:59 10:51 00:38 07:01 07:01

14 30 27:30 12:49 29:49 09:14 18:07 11:48 00:42 06:58 06:58

15 31 28:27 25:16 H 00:26 09:57 18:16 12:45 00:47 06:55 06:55

16 32 29:25 I± 08:01 01:04 10:46 18:25 13:42 00:51 06:51 06:51

17 1 No 00:23 21:06 01:41 11:43 18:33 14:40 00:56 06:48 06:48

18 2 01:20 No 04:30 02:19 12:46 18:41 15:38 01:01 06:45 06:45

19 3 02:18 18:09 02:57 13:55 18:50 16:37 01:06 06:42 06:42

20 4 03:16 I 02:02 03:35 15:10 18:58 17:36 01:11 06:39 06:39

21 5 04:13 16:03 04:12 16:30 19:05 18:35 01:15 06:36 06:36

22 6 05:11 H 00:09 04:51 17:56 19:13 19:35 01:20 06:32 06:32

23 7 06:09 14:17 05:29 19:27 19:21 20:36 01:26 06:29 06:29

24 8 07:07 28:25 06:07 21:02 19:28 21:36 01:31 06:26 06:26

25 9 08:05 ? 12:31 06:45 22:42 19:36 22:37 01:36 06:23 06:23

26 10 09:03 26:35 07:24 24:25 19:43 23:38 01:41 06:20 06:20

27 11 10:01 [ 10:36 08:02 26:12 19:50 24:40 01:46 06:17 06:17

28 12 10:58 24:34 08:41 28:01 19:57 25:42 01:52 06:13 06:13

29 13 11:56 a 08:25 09:20 29:52 20:03 26:44 01:57 06:10 06:10

30 14 12:54 22:08 09:59 No 01:45 20:10 27:47 02:03 06:07 06:07

31 15 13:52 ! 05:39 10:38 03:40 20:16 28:49 02:08 06:04 06:04



32 Aªynbw 3. rièSº³

3.9

th]mÊw_± 2012

(South African Standard Time)
tInÈe±gw 1188 Noºw - IÁo, IÁohw?aw : 2012/09/16 02:20 PM, fIe±gw 1934 õn¼]Zw - Bf|o\w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo NÞ° !P° e[° Yç I?° f\o cn* uIH

Cw. a .

1 16 No 14:50 ! 18:55 H 11:17 No 05:36 C 20:23 ao 29:53 H 02:14 ? 06:01 C 06:01

2 17 15:49 ap 01:54 11:56 07:32 20:29 I± 00:56 02:20 05:57 05:57

3 18 16:47 14:36 12:36 09:29 20:35 02:00 02:25 05:54 05:54

4 19 17:45 27:00 13:15 11:26 20:40 03:04 02:31 05:51 05:51

5 20 18:43 ua 09:08 13:54 13:23 20:46 04:08 02:37 05:48 05:48

6 21 19:41 21:05 14:34 15:20 20:51 05:12 02:43 05:45 05:45

7 22 20:39 C 02:55 15:14 17:16 20:57 06:17 02:49 05:42 05:42

8 23 21:38 14:42 15:53 19:12 21:02 07:22 02:55 05:38 05:38

9 24 22:36 26:33 16:33 21:07 21:07 08:27 03:01 05:35 05:35

10 25 23:34 ao 08:32 17:13 23:01 21:11 09:33 03:07 05:32 05:32

11 26 24:32 20:44 17:53 24:54 21:16 10:38 03:13 05:29 05:29

12 27 25:31 I± 03:15 18:34 26:46 21:20 11:44 03:19 05:26 05:26

13 28 26:29 16:08 19:14 28:37 21:25 12:50 03:26 05:22 05:22

14 29 27:28 29:24 19:54 I 00:28 21:29 13:56 03:32 05:19 05:19

15 30 28:26 No 13:03 20:35 02:17 21:33 15:03 03:38 05:16 05:16

16 31 29:25 27:03 21:15 04:05 21:36 16:10 03:45 05:13 05:13

17 1 I 00:23 I 11:20 21:56 05:52 21:40 17:17 03:51 05:10 05:10

18 2 01:22 25:48 22:37 07:38 21:43 18:24 03:58 05:07 05:07

19 3 02:20 H 10:19 23:17 09:23 21:46 19:31 04:04 05:03 05:03

20 4 03:19 24:50 23:58 11:06 21:49 20:39 04:11 05:00 05:00

21 5 04:17 ? 09:14 24:39 12:49 21:52 21:46 04:17 04:57 04:57

22 6 05:16 23:28 25:20 14:31 21:54 22:54 04:24 04:54 04:54

23 7 06:15 [ 07:31 26:02 16:12 21:57 24:02 04:30 04:51 04:51

24 8 07:14 21:23 26:43 17:52 21:59 25:10 04:37 04:47 04:47

25 9 08:12 a 05:03 27:24 19:31 22:01 26:19 04:44 04:44 04:44

26 10 09:11 18:32 28:06 21:09 22:03 27:27 04:51 04:41 04:41

27 11 10:10 ! 01:50 28:47 22:46 22:04 28:36 04:57 04:38 04:38

28 12 11:09 14:57 29:29 24:22 22:06 29:45 05:04 04:35 04:35

29 13 12:08 27:51 ? 00:10 25:57 22:07 No 00:54 05:11 04:32 04:32

30 14 13:07 ap 10:32 00:52 27:32 22:08 02:03 05:18 04:28 04:28



3.10. Hu+n_± 33

3.10

Hu+n_± 2012

(South African Standard Time)
tInÈe±gw 1188 IÁo - Hdnw, Hdnhw?aw : 2012/10/17 02:18 AM, fIe±gw 1934 Bf|o\w - In±¿oIw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo NÞ° !P° e[° Yç I?° f\o cn* uIH

Cw. a .

1 15 I 14:06 ap 22:59 ? 01:34 I 29:05 C 22:09 No 03:12 H 05:25 ? 04:25 C 04:25

2 16 15:05 ua 05:14 02:16 H 00:38 22:09 04:22 05:32 04:22 04:22

3 17 16:04 17:16 02:58 02:10 22:10 05:31 05:39 04:19 04:19

4 18 17:03 29:10 03:40 03:41 22:10 06:41 05:46 04:16 04:16

5 19 18:02 C 10:58 04:22 05:11 22:10 07:51 05:53 04:13 04:13

6 20 19:01 22:44 05:05 06:40 22:10 09:01 06:00 04:09 04:09

7 21 20:00 ao 04:34 05:47 08:08 22:09 10:11 06:07 04:06 04:06

8 22 20:59 16:32 06:29 09:36 22:09 11:22 06:14 04:03 04:03

9 23 21:59 28:43 07:12 11:03 22:08 12:32 06:21 04:00 04:00

10 24 22:58 I± 11:12 07:54 12:29 22:07 13:43 06:28 03:57 03:57

11 25 23:57 24:04 08:37 13:54 22:06 14:53 06:35 03:53 03:53

12 26 24:57 No 07:22 09:20 15:18 22:04 16:04 06:42 03:50 03:50

13 27 25:56 21:06 10:03 16:41 22:02 17:15 06:49 03:47 03:47

14 28 26:55 I 05:16 10:46 18:03 22:01 18:26 06:57 03:44 03:44

15 29 27:55 19:48 11:29 19:24 21:59 19:37 07:04 03:41 03:41

16 30 28:54 H 04:35 12:12 20:44 21:56 20:49 07:11 03:38 03:38

17 1 29:54 19:30 12:55 22:03 21:54 22:00 07:18 03:34 03:34

18 2 H 00:53 ? 04:25 13:38 23:20 21:51 23:11 07:25 03:31 03:31

19 3 01:53 19:13 14:21 24:37 21:49 24:23 07:33 03:28 03:28

20 4 02:53 [ 03:46 15:05 25:52 21:46 25:35 07:40 03:25 03:25

21 5 03:52 18:02 15:48 27:05 21:42 26:47 07:47 03:22 03:22

22 6 04:52 a 01:57 16:32 28:17 21:39 27:58 07:54 03:18 03:18

23 7 05:52 15:33 17:15 29:27 21:35 29:10 08:02 03:15 03:15

24 8 06:51 28:51 17:59 ? 00:35 21:32 I 00:23 08:09 03:12 03:12

25 9 07:51 ! 11:52 18:43 01:41 21:28 01:35 08:16 03:09 03:09

26 10 08:51 24:38 19:26 02:45 21:23 02:47 08:23 03:06 03:06

27 11 09:51 ap 07:12 20:10 03:46 21:19 03:59 08:31 03:03 03:03

28 12 10:51 19:34 20:54 04:44 21:15 05:12 08:38 02:59 02:59

29 13 11:51 ua 01:46 21:38 05:39 21:10 06:24 08:45 02:56 02:56

30 14 12:51 13:49 22:22 06:30 21:05 07:37 08:52 02:53 02:53

31 15 13:50 25:44 23:07 07:18 21:00 08:50 09:00 02:50 02:50



34 Aªynbw 3. rièSº³

3.11

\ew_± 2012
(South African Standard Time)

tInÈe±gw 1188 Hdnw - ?LoIw, ?LoIhw?aw : 2012/11/16 02:06 AM, fIe±gw 1934 In±¿oIw - an±\fp±gw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo NÞ° !P° e[° Yç I?° f\o cn* uIH

Cw. a .

1 16 H 14:51 C 07:35 ? 23:51 ? 08:01 C 20:55 I 10:03 H 09:07 ? 02:47 C 02:47

2 17 15:51 19:22 24:35 08:39 20:49 11:15 09:14 02:43 02:43

3 18 16:51 ao 01:09 25:20 09:11 20:44 12:28 09:21 02:40 02:40

4 19 17:51 13:00 26:04 09:38 20:38 13:41 09:28 02:37 02:37

5 20 18:51 24:58 26:48 09:58 20:32 14:55 09:36 02:34 02:34

6 21 19:51 I± 07:08 27:33 10:10 20:26 16:08 09:43 02:31 02:31

7 22 20:51 19:34 28:18 10:15 20:20 17:21 09:50 02:28 02:28

8 23 21:51 No 02:20 29:02 10:11 20:14 18:34 09:57 02:24 02:24

9 24 22:52 15:31 29:47 09:58 20:07 19:48 10:04 02:21 02:21

10 25 23:52 29:09 [ 00:32 09:35 20:01 21:01 10:11 02:18 02:18

11 26 24:52 I 13:15 01:17 09:02 19:54 22:15 10:18 02:15 02:15

12 27 25:53 27:47 02:02 08:19 19:47 23:28 10:26 02:12 02:12

13 28 26:53 H 12:39 02:47 07:26 19:40 24:42 10:33 02:09 02:09

14 29 27:53 27:46 03:32 06:24 19:33 25:56 10:40 02:05 02:05

15 30 28:54 ? 12:58 04:17 05:14 19:26 27:09 10:47 02:02 02:02

16 1 29:54 28:05 05:02 03:59 19:19 28:23 10:54 01:59 01:59

17 2 ? 00:55 [ 13:00 05:47 02:39 19:12 29:37 11:01 01:56 01:56

18 3 01:55 27:34 06:33 01:18 19:04 H 00:51 11:08 01:53 01:53

19 4 02:56 a 11:44 07:18 H 29:58 18:57 02:05 11:14 01:49 01:49

20 5 03:56 25:28 08:04 28:42 18:49 03:19 11:21 01:46 01:46

21 6 04:57 ! 08:46 08:49 27:32 18:41 04:33 11:28 01:43 01:43

22 7 05:57 21:42 09:35 26:31 18:33 05:47 11:35 01:40 01:40

23 8 06:58 ap 04:18 10:20 25:39 18:26 07:01 11:42 01:37 01:37

24 9 07:59 16:38 11:06 24:59 18:18 08:15 11:49 01:34 01:34

25 10 08:59 28:46 11:51 24:30 18:10 09:30 11:55 01:30 01:30

26 11 10:00 ua 10:45 12:37 24:13 18:02 10:44 12:02 01:27 01:27

27 12 11:01 22:38 13:23 24:07 17:54 11:58 12:09 01:24 01:24

28 13 12:02 C 04:28 14:09 24:12 17:45 13:13 12:15 01:21 01:21

29 14 13:02 16:16 14:55 24:27 17:37 14:27 12:22 01:18 01:18

30 15 14:03 28:06 15:41 24:52 17:29 15:41 12:29 01:14 01:14



3.12. Uohw_± 35

3.12

Uohw_± 2012
(South African Standard Time)

tInÈe±gw 1188 ?LoIw - [Ì, [Ìhw?aw : 2012/12/15 04:45 PM, fIe±gw 1934 an±\fp±gw - ]vgw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo NÞ° !P° e[° Yç I?° f\o cn* uIH

Cw. a .

1 16 ? 15:04 ao 09:57 [ 16:27 H 25:24 C 17:21 H 16:56 H 12:35 ? 01:11 C 01:11

2 17 16:05 21:54 17:13 26:05 17:13 18:10 12:41 01:08 01:08

3 18 17:06 I± 03:58 17:59 26:51 17:05 19:25 12:48 01:05 01:05

4 19 18:06 16:12 18:45 27:44 16:56 20:39 12:54 01:02 01:02

5 20 19:07 28:38 19:31 28:42 16:48 21:54 13:01 00:59 00:59

6 21 20:08 No 11:21 20:17 29:44 16:40 23:09 13:07 00:55 00:55

7 22 21:09 24:24 21:04 ? 00:51 16:32 24:23 13:13 00:52 00:52

8 23 22:10 I 07:50 21:50 02:00 16:24 25:38 13:19 00:49 00:49

9 24 23:11 21:42 22:36 03:13 16:16 26:53 13:25 00:46 00:46

10 25 24:12 H 06:01 23:23 04:28 16:08 28:08 13:32 00:43 00:43

11 26 25:13 20:43 24:09 05:45 16:00 29:22 13:38 00:39 00:39

12 27 26:14 ? 05:44 24:56 07:04 15:52 ? 00:37 13:44 00:36 00:36

13 28 27:15 20:55 25:42 08:25 15:44 01:52 13:50 00:33 00:33

14 29 28:16 [ 06:08 26:29 09:48 15:36 03:07 13:55 00:30 00:30

15 30 29:17 21:14 27:16 11:11 15:28 04:22 14:01 00:27 00:27

16 1 [ 00:18 a 06:02 28:02 12:36 15:21 05:36 14:07 00:24 00:24

17 2 01:19 20:26 28:49 14:01 15:13 06:51 14:13 00:20 00:20

18 3 02:20 ! 04:23 29:36 15:27 15:05 08:06 14:18 00:17 00:17

19 4 03:21 17:50 a 00:22 16:55 14:58 09:21 14:24 00:14 00:14

20 5 04:22 ap 00:50 01:09 18:22 14:51 10:36 14:29 00:11 00:11

21 6 05:23 13:26 01:56 19:50 14:43 11:51 14:35 00:08 00:08

22 7 06:24 25:42 02:43 21:19 14:36 13:06 14:40 00:05 00:05

23 8 07:26 ua 07:44 03:30 22:48 14:29 14:21 14:46 00:01 00:01

24 9 08:27 19:36 04:17 24:18 14:23 15:36 14:51 H 29:58 ua 29:58

25 10 09:28 C 01:23 05:04 25:48 14:16 16:51 14:56 29:55 29:55

26 11 10:29 13:10 05:51 27:19 14:09 18:06 15:01 29:52 29:52

27 12 11:30 24:59 06:38 28:49 14:03 19:21 15:06 29:49 29:49

28 13 12:31 ao 06:53 07:25 [ 00:20 13:56 20:36 15:11 29:45 29:45

29 14 13:32 18:53 08:12 01:52 13:50 21:51 15:16 29:42 29:42

30 15 14:33 I± 01:00 08:59 03:24 13:44 23:06 15:21 29:39 29:39

31 16 15:35 13:17 09:46 04:56 13:38 24:22 15:26 29:36 29:36



36 Aªynbw 3. rièSº³

3.13

2012
(South African Standard Time / )

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo Æln\hm t\$yr® :u½n Ab\nwfw

Cwupgm adbnjw

PÌeco
1 [Ì 17 ap 07:07 ! 04:46 [ 12:57 24◦ 01′ 44”
16 aIcw 2 07:28 05:13 13:28 24◦ 01′ 46”

t^¡eco
1 aIcw 18 ap 08:02 ! 05:46 [ 14:00 24◦ 01′ 49”
16 !wõw 4 08:43 06:20 14:26 24◦ 01′ 51”

an±»m
1 !wõw 18 ap 09:26 ! 06:51 [ 14:45 24◦ 01′ 53”
16 ap\w 3 10:16 07:24 15:00 24◦ 01′ 55”

G5o²
1 ap\w 19 ap 11:10 ! 07:56 [ 15:09 24◦ 01′ 57”
16 uaSw 3 12:01 08:22 15:10 24◦ 01′ 59”

tabm
1 uaSw 18 ap 12:48 ! 08:41 [ 15:03 24◦ 02′ 01”
16 CSew 3 13:29 08:54 14:51 24◦ 02′ 03”

Á®
1 CSew 19 ap 14:05 ! 09:00 [ 14:33 24◦ 02′ 05”
16 aow\w 2 14:30 08:58 14:12 24◦ 02′ 07”

Áttd
1 aow\w 17 ap 14:44 ! 08:49 [ 13:49 24◦ 02′ 09”
16 I±�SIw 1 14:48 08:34 13:26 24◦ 02′ 11”

¨K$m
1 I±�SIw 17 ap 14:40 ! 08:13 [ 13:05 24◦ 02′ 14”
16 I±�SIw 32 14:22 07:50 12:48 24◦ 02′ 16”

th]mÊw_±
1 Noºw 16 ap 13:54 ! 07:23 [ 12:37 24◦ 02′ 18”
16 Noºw 31 13:21 07:00 12:33 24◦ 02′ 20”

Hu+n_±
1 IÁo 15 ap 12:45 ! 06:40 [ 12:35 24◦ 02′ 22”
16 IÁo 30 12:10 06:24 12:45 24◦ 02′ 24”

\ew_±
1 Hdnw 16 ap 11:36 ! 06:15 [ 13:02 24◦ 02′ 26”
16 ?LoIw 1 11:12 06:13 13:25 24◦ 02′ 28”

Uohw_±
1 ?LoIw 16 ap 10:57 ! 06:20 [ 13:52 24◦ 02′ 30”
16 [Ì 1 10:53 06:34 14:22 24◦ 02′ 32”



Aªynbw 4

dlº³

Place : Garsfontein, Pretoria, South Africa
Latitude : 25◦48′ S

Longitude : 28◦17′ E
Standard Time Zone : South African Standard Time ( 2.0 hours from UT)

XpbXo - Cw. : Cwupgm XpbXo

XpbXo - a. : adbnjw XpbXo
5nuZfoI$n°uU±Um habwA±ªcn^o ®X²A±ªcn^o etcÆÉdlº;wAe

Aehn\o%Á hab=w (aWo&±:ao\o½m ) uN±¿oco%è .

5uXyI do]oboêÉ habº³ DZbdlt¿ ¼NoÃo%è .

Daylight savings time AÌe±¿o%Á Indbjeo² dlhabaº³ DST-bo²¿-

tÁ tInâ¿oco%è . FÁn², Hç Zoeht¿ dlhabº³ tInâ¿oco%ÁXm

$n°uU±Um habw A±ªcn^o ®X² A±ªcn^o etcbnWm . AHtIn¾m A±ªcn-

^oÍw 1 A.M.-Ìw CSÍ dlw ancèt¾¹o² AH Xud Zoeh¿otd Aehn\t¿

dlanbn=w tInâ¿oco%I.

37



38 Aªynbw 4. dlº³

4.1

PÌeco 2012
(South African Standard Time)

tInÈe±gw 1187 [Ì - aIcw, aIchw?aw : 2012/01/14 09:20 PM, fIe±gw 1933 ]vgw - anLw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlº;w XpçÁ habº;w

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw CSew aow . I±�. Noºw IÁo

1 17 12:37A 2:14A 4:11A 6:25A 8:44A 10:58A 1:11P 3:28P 5:45P 7:50P 9:34P 11:05P
2 18 12:32A 2:11A 4:07A 6:21A 8:39A 10:54A 1:07P 3:24P 5:41P 7:45P 9:30P 11:00P
3 19 12:29A 2:06A 4:03A 6:17A 8:35A 10:50A 1:03P 3:20P 5:37P 7:42P 9:27P 10:57P
4 20 12:25A 2:02A 3:59A 6:14A 8:31A 10:45A 12:59P 3:16P 5:33P 7:38P 9:23P 10:53P
5 21 12:21A 1:59A 3:56A 6:10A 8:28A 10:42A 12:55P 3:12P 5:29P 7:34P 9:18P 10:49P
6 22 12:17A 1:55A 3:51A 6:05A 8:24A 10:38A 12:51P 3:08P 5:26P 7:30P 9:14P 10:45P
7 23 12:13A 1:51A 3:47A 6:01A 8:19A 10:34A 12:47P 3:04P 5:21P 7:26P 9:11P 10:41P
8 24 12:09A 1:46A 3:44A 5:58A 8:15A 10:30A 12:44P 3:00P 5:17P 7:22P 9:07P 10:37P
9 25 12:05A 1:43A 3:40A 5:54A 8:12A 10:26A 12:40P 2:57P 5:14P 7:18P 9:03P 10:33P

10 26 12:01A 1:39A 3:36A 5:50A 8:08A 10:22A 12:35P 2:52P 5:10P 7:14P 8:59P 10:29P 11:58P
Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw CSew aow . I±�. Noºw IÁo Hdnw

11 27 1:35A 3:31A 5:45A 8:04A 10:18A 12:31P 2:48P 5:06P 7:11P 8:55P 10:26P 11:53P
12 28 1:31A 3:28A 5:42A 7:59A 10:14A 12:28P 2:44P 5:01P 7:07P 8:51P 10:22P 11:49P
13 29 1:28A 3:24A 5:38A 7:56A 10:11A 12:24P 2:41P 4:58P 7:02P 8:47P 10:17P 11:45P
14 30 1:23A 3:20A 5:34A 7:52A 10:06A 12:20P 2:37P 4:54P 6:59P 8:44P 10:14P 11:42P
15 1 1:19A 3:16A 5:30A 7:48A 10:02A 12:15P 2:33P 4:50P 6:55P 8:40P 10:10P 11:38P
16 2 1:15A 3:13A 5:26A 7:44A 9:59A 12:12P 2:29P 4:46P 6:51P 8:35P 10:06P 11:34P
17 3 1:12A 3:08A 5:22A 7:41A 9:55A 12:08P 2:25P 4:43P 6:47P 8:31P 10:02P 11:29P
18 4 1:08A 3:04A 5:18A 7:36A 9:51A 12:04P 2:21P 4:38P 6:43P 8:28P 9:58P 11:26P
19 5 1:03A 3:00A 5:14A 7:32A 9:47A 12:00P 2:17P 4:34P 6:39P 8:24P 9:54P 11:22P
20 6 12:59A 2:57A 5:11A 7:29A 9:43A 11:57A 2:14P 4:30P 6:35P 8:20P 9:50P 11:18P
21 7 12:56A 2:53A 5:06A 7:25A 9:39A 11:52A 2:09P 4:27P 6:31P 8:15P 9:46P 11:14P
22 8 12:52A 2:48A 5:02A 7:21A 9:35A 11:48A 2:05P 4:23P 6:28P 8:12P 9:43P 11:10P
23 9 12:48A 2:44A 4:59A 7:16A 9:31A 11:44A 2:01P 4:18P 6:23P 8:08P 9:38P 11:06P
24 10 12:44A 2:41A 4:55A 7:13A 9:28A 11:41A 1:58P 4:14P 6:19P 8:04P 9:34P 11:02P
25 11 12:40A 2:37A 4:51A 7:09A 9:23A 11:37A 1:54P 4:11P 6:15P 8:00P 9:30P 10:59P
26 12 12:36A 2:33A 4:46A 7:05A 9:19A 11:32A 1:49P 4:07P 6:12P 7:56P 9:27P 10:55P
27 13 12:32A 2:29A 4:43A 7:01A 9:15A 11:29A 1:45P 4:03P 6:08P 7:52P 9:23P 10:50P
28 14 12:29A 2:25A 4:39A 6:57A 9:12A 11:25A 1:42P 3:59P 6:03P 7:48P 9:18P 10:46P
29 15 12:24A 2:21A 4:35A 6:53A 9:08A 11:21A 1:38P 3:55P 5:59P 7:44P 9:14P 10:43P
30 16 12:20A 2:17A 4:31A 6:49A 9:03A 11:17A 1:34P 3:51P 5:56P 7:41P 9:11P 10:39P
31 17 12:16A 2:14A 4:27A 6:45A 8:59A 11:13A 1:29P 3:47P 5:52P 7:36P 9:07P 10:35P



4.2. t^¡eco 39

4.2

t^¡eco 2012
(South African Standard Time)

tInÈe±gw 1187 aIcw - !wõw, !wõhw?aw : 2012/02/13 10:19 AM, fIe±gw 1933 anLw - ^n²Kq\w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlº;w XpçÁ habº;w

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw CSew aow . I±�. Noºw IÁo Hdnw

1 18 12:13A 2:09A 4:23A 6:42A 8:56A 11:09A 1:26P 3:44P 5:48P 7:32P 9:03P 10:30P
2 19 12:09A 2:05A 4:19A 6:37A 8:52A 11:05A 1:22P 3:39P 5:44P 7:29P 8:59P 10:27P
3 20 12:04A 2:01A 4:15A 6:33A 8:48A 11:01A 1:18P 3:35P 5:40P 7:25P 8:55P 10:23P
4 21 12:00A 1:58A 4:12A 6:29A 8:44A 10:58A 1:14P 3:31P 5:36P 7:21P 8:51P 10:19P 11:57P

?Lo . [Ì aIcw !wõw ap\w uaSw CSew aow . I±�. Noºw IÁo Hdnw ?Lo .

5 22 1:54A 4:08A 6:26A 8:40A 10:53A 1:10P 3:28P 5:32P 7:16P 8:47P 10:15P 11:53P
6 23 1:49A 4:03A 6:22A 8:36A 10:49A 1:06P 3:24P 5:29P 7:13P 8:44P 10:11P 11:49P
7 24 1:45A 3:59A 6:17A 8:32A 10:45A 1:02P 3:19P 5:24P 7:09P 8:39P 10:07P 11:45P
8 25 1:42A 3:56A 6:14A 8:29A 10:42A 12:59P 3:15P 5:20P 7:05P 8:35P 10:03P 11:41P
9 26 1:38A 3:52A 6:10A 8:24A 10:38A 12:55P 3:12P 5:16P 7:01P 8:31P 9:59P 11:37P

10 27 1:34A 3:48A 6:06A 8:20A 10:33A 12:50P 3:08P 5:13P 6:57P 8:28P 9:56P 11:33P
11 28 1:29A 3:44A 6:02A 8:16A 10:29A 12:46P 3:04P 5:09P 6:53P 8:24P 9:51P 11:29P
12 29 1:26A 3:40A 5:58A 8:13A 10:26A 12:43P 2:59P 5:05P 6:49P 8:20P 9:47P 11:26P
13 1 1:22A 3:36A 5:54A 8:09A 10:22A 12:39P 2:56P 5:00P 6:45P 8:15P 9:44P 11:21P
14 2 1:18A 3:32A 5:50A 8:04A 10:18A 12:35P 2:52P 4:57P 6:42P 8:12P 9:40P 11:17P
15 3 1:14A 3:29A 5:46A 8:00A 10:14A 12:31P 2:48P 4:53P 6:38P 8:08P 9:36P 11:14P
16 4 1:11A 3:24A 5:43A 7:57A 10:10A 12:27P 2:44P 4:49P 6:33P 8:04P 9:32P 11:10P
17 5 1:06A 3:20A 5:39A 7:53A 10:06A 12:23P 2:41P 4:45P 6:29P 8:00P 9:28P 11:06P
18 6 1:02A 3:16A 5:34A 7:49A 10:02A 12:19P 2:36P 4:41P 6:26P 7:56P 9:24P 11:01P
19 7 12:59A 3:13A 5:30A 7:45A 9:59A 12:15P 2:32P 4:37P 6:22P 7:52P 9:20P 10:58P
20 8 12:55A 3:09A 5:27A 7:41A 9:55A 12:12P 2:29P 4:33P 6:18P 7:48P 9:16P 10:54P
21 9 12:51A 3:04A 5:23A 7:37A 9:50A 12:07P 2:25P 4:29P 6:14P 7:44P 9:13P 10:50P
22 10 12:46A 3:00A 5:19A 7:33A 9:46A 12:03P 2:21P 4:26P 6:10P 7:41P 9:08P 10:46P
23 11 12:43A 2:57A 5:14A 7:29A 9:43A 11:59A 2:16P 4:21P 6:06P 7:36P 9:04P 10:42P
24 12 12:39A 2:53A 5:11A 7:26A 9:39A 11:56A 2:13P 4:17P 6:02P 7:32P 9:00P 10:38P
25 13 12:35A 2:49A 5:07A 7:21A 9:35A 11:52A 2:09P 4:14P 5:59P 7:29P 8:57P 10:34P
26 14 12:31A 2:44A 5:03A 7:17A 9:30A 11:47A 2:05P 4:10P 5:54P 7:25P 8:53P 10:30P
27 15 12:27A 2:41A 4:59A 7:14A 9:27A 11:44A 2:01P 4:06P 5:50P 7:21P 8:48P 10:27P
28 16 12:23A 2:37A 4:55A 7:10A 9:23A 11:40A 1:57P 4:01P 5:46P 7:16P 8:44P 10:22P
29 17 12:19A 2:33A 4:51A 7:06A 9:19A 11:36A 1:53P 3:58P 5:43P 7:13P 8:41P 10:18P



40 Aªynbw 4. dlº³

4.3

an±»m 2012
(South African Standard Time)

tInÈe±gw 1187 !wõw - ap\w, ap\hw?aw : 2012/03/14 07:12 AM, fIe±gw 1933 ^n²Kq\w - 1934 ttN^w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlº;w XpçÁ habº;w

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
?Lo . [Ì aIcw !wõw ap\w uaSw CSew aow . I±�. Noºw IÁo Hdnw ?Lo .

1 18 12:15A 2:29A 4:47A 7:01A 9:15A 11:32A 1:49P 3:54P 5:39P 7:09P 8:37P 10:14P
2 19 12:12A 2:25A 4:44A 6:58A 9:11A 11:28A 1:45P 3:50P 5:34P 7:05P 8:33P 10:11P
3 20 12:07A 2:21A 4:40A 6:54A 9:07A 11:24A 1:42P 3:46P 5:30P 7:01P 8:29P 10:07P
4 21 12:03A 2:17A 4:35A 6:50A 9:03A 11:20A 1:37P 3:42P 5:27P 6:57P 8:25P 10:02P
5 22 12:00A 2:14A 4:31A 6:46A 8:59A 11:16A 1:33P 3:38P 5:23P 6:53P 8:21P 9:59P 11:56P

[Ì aIcw !wõw ap\w uaSw CSew aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì

6 23 2:10A 4:28A 6:42A 8:56A 11:13A 1:29P 3:34P 5:19P 6:49P 8:17P 9:55P 11:52P
7 24 2:06A 4:24A 6:38A 8:51A 11:08A 1:26P 3:30P 5:14P 6:45P 8:14P 9:51P 11:47P
8 25 2:01A 4:20A 6:34A 8:47A 11:04A 1:22P 3:27P 5:11P 6:42P 8:09P 9:47P 11:44P
9 26 1:58A 4:15A 6:30A 8:44A 11:00A 1:17P 3:22P 5:07P 6:37P 8:05P 9:43P 11:40P

10 27 1:54A 4:12A 6:27A 8:40A 10:57A 1:14P 3:18P 5:03P 6:33P 8:01P 9:39P 11:36P
11 28 1:50A 4:08A 6:22A 8:36A 10:53A 1:10P 3:14P 4:59P 6:29P 7:58P 9:35P 11:32P
12 29 1:46A 4:04A 6:18A 8:31A 10:48A 1:06P 3:11P 4:55P 6:26P 7:54P 9:31P 11:28P
13 30 1:42A 4:00A 6:14A 8:28A 10:44A 1:02P 3:07P 4:51P 6:22P 7:49P 9:28P 11:24P
14 1 1:38A 3:56A 6:11A 8:24A 10:41A 12:58P 3:03P 4:47P 6:18P 7:45P 9:24P 11:20P
15 2 1:34A 3:52A 6:07A 8:20A 10:37A 12:54P 2:59P 4:44P 6:14P 7:42P 9:19P 11:16P
16 3 1:30A 3:48A 6:02A 8:16A 10:33A 12:50P 2:55P 4:40P 6:10P 7:38P 9:15P 11:13P
17 4 1:27A 3:44A 5:59A 8:12A 10:29A 12:46P 2:51P 4:36P 6:06P 7:34P 9:12P 11:09P
18 5 1:22A 3:41A 5:55A 8:08A 10:25A 12:43P 2:47P 4:31P 6:02P 7:29P 9:08P 11:04P
19 6 1:18A 3:37A 5:51A 8:04A 10:21A 12:39P 2:44P 4:28P 5:59P 7:26P 9:04P 11:00P
20 7 1:14A 3:32A 5:47A 8:00A 10:17A 12:34P 2:39P 4:24P 5:54P 7:22P 8:59P 10:57P
21 8 1:11A 3:29A 5:44A 7:57A 10:14A 12:30P 2:35P 4:20P 5:50P 7:18P 8:56P 10:53P
22 9 1:07A 3:25A 5:39A 7:52A 10:10A 12:27P 2:31P 4:16P 5:46P 7:14P 8:52P 10:49P
23 10 1:02A 3:21A 5:35A 7:48A 10:05A 12:23P 2:28P 4:12P 5:43P 7:11P 8:48P 10:44P
24 11 12:59A 3:17A 5:31A 7:44A 10:01A 12:19P 2:24P 4:08P 5:39P 7:06P 8:44P 10:41P
25 12 12:55A 3:13A 5:28A 7:41A 9:58A 12:14P 2:19P 4:04P 5:34P 7:02P 8:40P 10:37P
26 13 12:51A 3:09A 5:24A 7:37A 9:54A 12:11P 2:15P 4:00P 5:30P 6:59P 8:36P 10:33P
27 14 12:47A 3:05A 5:19A 7:33A 9:50A 12:07P 2:12P 3:57P 5:27P 6:55P 8:32P 10:29P
28 15 12:43A 3:01A 5:15A 7:29A 9:45A 12:03P 2:08P 3:52P 5:23P 6:51P 8:29P 10:25P
29 16 12:39A 2:58A 5:12A 7:25A 9:42A 11:59A 2:04P 3:48P 5:19P 6:46P 8:25P 10:21P
30 17 12:35A 2:53A 5:08A 7:21A 9:38A 11:55A 1:59P 3:44P 5:14P 6:43P 8:20P 10:17P
31 18 12:31A 2:49A 5:04A 7:17A 9:34A 11:51A 1:56P 3:41P 5:11P 6:39P 8:16P 10:14P



4.4. G5o² 41

4.4

G5o² 2012
(South African Standard Time)

tInÈe±gw 1187 ap\w - uaSw, uaShw?aw : 2012/04/13 03:40 PM, fIe±gw 1934 ttN^w - ttefnJw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlº;w XpçÁ habº;w

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
[Ì aIcw !wõw ap\w uaSw CSew aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì

1 19 12:28A 2:45A 4:59A 7:14A 9:30A 11:47A 1:52P 3:37P 5:07P 6:35P 8:13P 10:10P
2 20 12:23A 2:42A 4:56A 7:09A 9:26A 11:44A 1:48P 3:32P 5:03P 6:31P 8:09P 10:05P
3 21 12:19A 2:38A 4:52A 7:05A 9:22A 11:40A 1:44P 3:29P 4:59P 6:27P 8:05P 10:01P
4 22 12:15A 2:33A 4:48A 7:01A 9:18A 11:35A 1:40P 3:25P 4:55P 6:23P 8:00P 9:58P
5 23 12:12A 2:29A 4:44A 6:58A 9:14A 11:31A 1:36P 3:21P 4:51P 6:19P 7:57P 9:54P
6 24 12:08A 2:26A 4:40A 6:54A 9:11A 11:28A 1:32P 3:17P 4:47P 6:15P 7:53P 9:50P
7 25 12:03A 2:22A 4:36A 6:49A 9:06A 11:24A 1:29P 3:13P 4:44P 6:12P 7:49P 9:45P
8 26 12:00A 2:18A 4:32A 6:45A 9:02A 11:20A 1:25P 3:09P 4:40P 6:07P 7:45P 9:42P 11:56P

aIcw !wõw ap\w uaSw CSew aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw

9 27 2:14A 4:29A 6:42A 8:59A 11:15A 1:20P 3:05P 4:35P 6:03P 7:41P 9:38P 11:52P
10 28 2:10A 4:25A 6:38A 8:55A 11:12A 1:16P 3:01P 4:31P 5:59P 7:37P 9:34P 11:48P
11 29 2:06A 4:20A 6:34A 8:51A 11:08A 1:13P 2:58P 4:28P 5:56P 7:33P 9:30P 11:45P
12 30 2:02A 4:16A 6:29A 8:46A 11:04A 1:09P 2:53P 4:24P 5:52P 7:29P 9:26P 11:40P
13 31 1:59A 4:13A 6:26A 8:43A 11:00A 1:05P 2:49P 4:20P 5:47P 7:26P 9:22P 11:36P
14 1 1:54A 4:09A 6:22A 8:39A 10:56A 1:00P 2:45P 4:15P 5:44P 7:21P 9:18P 11:32P
15 2 1:50A 4:05A 6:18A 8:35A 10:52A 12:57P 2:42P 4:12P 5:40P 7:17P 9:14P 11:29P
16 3 1:46A 4:00A 6:14A 8:31A 10:48A 12:53P 2:38P 4:08P 5:36P 7:14P 9:11P 11:25P
17 4 1:43A 3:57A 6:10A 8:28A 10:44A 12:49P 2:34P 4:04P 5:32P 7:10P 9:07P 11:20P
18 5 1:39A 3:53A 6:06A 8:23A 10:41A 12:45P 2:29P 4:00P 5:28P 7:06P 9:02P 11:16P
19 6 1:35A 3:49A 6:02A 8:19A 10:36A 12:42P 2:26P 3:57P 5:24P 7:02P 8:59P 11:13P
20 7 1:30A 3:45A 5:59A 8:15A 10:32A 12:37P 2:22P 3:52P 5:20P 6:58P 8:55P 11:09P
21 8 1:27A 3:41A 5:55A 8:12A 10:29A 12:33P 2:18P 3:48P 5:16P 6:54P 8:51P 11:05P
22 9 1:23A 3:37A 5:50A 8:08A 10:25A 12:29P 2:14P 3:44P 5:13P 6:50P 8:47P 11:00P
23 10 1:19A 3:33A 5:46A 8:03A 10:21A 12:26P 2:10P 3:41P 5:09P 6:46P 8:43P 10:57P
24 11 1:15A 3:29A 5:43A 7:59A 10:17A 12:22P 2:06P 3:37P 5:04P 6:43P 8:39P 10:53P
25 12 1:11A 3:26A 5:39A 7:56A 10:13A 12:17P 2:02P 3:32P 5:00P 6:38P 8:35P 10:49P
26 13 1:07A 3:22A 5:35A 7:52A 10:09A 12:14P 1:59P 3:29P 4:57P 6:34P 8:31P 10:45P
27 14 1:03A 3:17A 5:31A 7:48A 10:05A 12:10P 1:55P 3:25P 4:53P 6:30P 8:28P 10:41P
28 15 12:59A 3:14A 5:27A 7:44A 10:01A 12:06P 1:50P 3:21P 4:49P 6:27P 8:23P 10:37P
29 16 12:56A 3:10A 5:23A 7:40A 9:58A 12:02P 1:46P 3:17P 4:44P 6:23P 8:19P 10:33P
30 17 12:51A 3:06A 5:19A 7:36A 9:53A 11:58A 1:43P 3:13P 4:41P 6:18P 8:15P 10:29P



42 Aªynbw 4. dlº³

4.5

tabm 2012
(South African Standard Time)

tInÈe±gw 1187 uaSw - CSew, CSehw?aw : 2012/05/14 12:33 PM, fIe±gw 1934 ttefnJw - uPy~w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlº;w XpçÁ habº;w

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
aIcw !wõw ap\w uaSw CSew aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw

1 18 12:47A 3:02A 5:15A 7:32A 9:49A 11:54A 1:39P 3:09P 4:37P 6:14P 8:12P 10:26P
2 19 12:44A 2:58A 5:12A 7:29A 9:45A 11:50A 1:35P 3:05P 4:33P 6:11P 8:08P 10:21P
3 20 12:40A 2:54A 5:07A 7:24A 9:42A 11:46A 1:30P 3:01P 4:29P 6:07P 8:03P 10:17P
4 21 12:36A 2:50A 5:03A 7:20A 9:38A 11:43A 1:27P 2:58P 4:25P 6:03P 7:59P 10:14P
5 22 12:31A 2:46A 4:59A 7:16A 9:33A 11:38A 1:23P 2:53P 4:21P 5:59P 7:56P 10:10P
6 23 12:28A 2:43A 4:56A 7:13A 9:29A 11:34A 1:19P 2:49P 4:17P 5:55P 7:52P 10:06P
7 24 12:24A 2:38A 4:52A 7:09A 9:26A 11:30A 1:15P 2:45P 4:14P 5:51P 7:48P 10:01P
8 25 12:20A 2:34A 4:47A 7:04A 9:22A 11:27A 1:11P 2:42P 4:10P 5:47P 7:44P 9:58P
9 26 12:16A 2:30A 4:44A 7:00A 9:18A 11:23A 1:07P 2:38P 4:05P 5:44P 7:40P 9:54P

10 27 12:12A 2:27A 4:40A 6:57A 9:14A 11:18A 1:03P 2:33P 4:01P 5:39P 7:36P 9:50P
11 28 12:08A 2:23A 4:36A 6:53A 9:10A 11:14A 12:59P 2:29P 3:58P 5:35P 7:32P 9:46P
12 29 12:04A 2:18A 4:32A 6:49A 9:06A 11:11A 12:56P 2:26P 3:54P 5:31P 7:29P 9:43P
13 30 12:00A 2:14A 4:28A 6:44A 9:02A 11:07A 12:51P 2:22P 3:50P 5:28P 7:24P 9:38P 11:57P

!wõw ap\w uaSw CSew aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw

14 1 2:11A 4:24A 6:41A 8:59A 11:03A 12:47P 2:18P 3:45P 5:24P 7:20P 9:34P 11:52P
15 2 2:07A 4:20A 6:37A 8:54A 10:59A 12:44P 2:14P 3:42P 5:19P 7:16P 9:30P 11:48P
16 3 2:03A 4:16A 6:33A 8:50A 10:55A 12:40P 2:10P 3:38P 5:15P 7:13P 9:27P 11:45P
17 4 1:59A 4:13A 6:29A 8:46A 10:51A 12:36P 2:06P 3:34P 5:12P 7:09P 9:23P 11:41P
18 5 1:55A 4:08A 6:25A 8:43A 10:47A 12:31P 2:02P 3:30P 5:08P 7:05P 9:18P 11:37P
19 6 1:51A 4:04A 6:21A 8:39A 10:44A 12:28P 1:59P 3:26P 5:04P 7:00P 9:14P 11:32P
20 7 1:47A 4:00A 6:17A 8:34A 10:40A 12:24P 1:55P 3:22P 5:00P 6:57P 9:11P 11:29P
21 8 1:44A 3:57A 6:14A 8:30A 10:35A 12:20P 1:50P 3:18P 4:56P 6:53P 9:07P 11:25P
22 9 1:39A 3:53A 6:10A 8:27A 10:31A 12:16P 1:46P 3:14P 4:52P 6:49P 9:03P 11:21P
23 10 1:35A 3:48A 6:06A 8:23A 10:28A 12:13P 1:43P 3:11P 4:48P 6:45P 8:59P 11:17P
24 11 1:31A 3:44A 6:01A 8:19A 10:24A 12:08P 1:39P 3:07P 4:44P 6:41P 8:55P 11:14P
25 12 1:28A 3:41A 5:58A 8:15A 10:20A 12:04P 1:35P 3:02P 4:41P 6:37P 8:51P 11:09P
26 13 1:24A 3:37A 5:54A 8:11A 10:15A 12:00P 1:30P 2:59P 4:36P 6:33P 8:47P 11:05P
27 14 1:20A 3:33A 5:50A 8:07A 10:12A 11:57A 1:27P 2:55P 4:32P 6:29P 8:44P 11:01P
28 15 1:15A 3:29A 5:46A 8:03A 10:08A 11:53A 1:23P 2:51P 4:29P 6:26P 8:39P 10:58P
29 16 1:12A 3:25A 5:42A 7:59A 10:04A 11:48A 1:19P 2:47P 4:25P 6:21P 8:35P 10:54P
30 17 1:08A 3:21A 5:38A 7:56A 10:00A 11:44A 1:15P 2:43P 4:21P 6:17P 8:31P 10:49P
31 18 1:04A 3:17A 5:34A 7:51A 9:56A 11:41A 1:11P 2:39P 4:16P 6:14P 8:28P 10:45P



4.6. Á® 43

4.6

Á® 2012
(South African Standard Time)

tInÈe±gw 1187 CSew - aow\w, aow\hw?aw : 2012/06/14 07:08 PM, fIe±gw 1934 uPy~w - BgnVw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlº;w XpçÁ habº;w

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
!wõw ap\w uaSw CSew aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw

1 19 1:00A 3:14A 5:30A 7:47A 9:52A 11:37A 1:07P 2:35P 4:13P 6:10P 8:24P 10:42P
2 20 12:56A 3:10A 5:27A 7:44A 9:48A 11:33A 1:03P 2:31P 4:09P 6:06P 8:19P 10:38P
3 21 12:52A 3:05A 5:22A 7:40A 9:44A 11:29A 12:59P 2:28P 4:05P 6:01P 8:15P 10:34P
4 22 12:48A 3:01A 5:18A 7:36A 9:41A 11:25A 12:56P 2:23P 4:01P 5:58P 8:12P 10:29P
5 23 12:45A 2:58A 5:14A 7:31A 9:36A 11:21A 12:51P 2:19P 3:57P 5:54P 8:08P 10:26P
6 24 12:41A 2:54A 5:11A 7:28A 9:32A 11:17A 12:47P 2:15P 3:53P 5:50P 8:04P 10:22P
7 25 12:36A 2:50A 5:07A 7:24A 9:29A 11:14A 12:44P 2:12P 3:49P 5:46P 7:59P 10:18P
8 26 12:32A 2:45A 5:02A 7:20A 9:25A 11:09A 12:40P 2:08P 3:45P 5:42P 7:56P 10:14P
9 27 12:29A 2:42A 4:59A 7:16A 9:21A 11:05A 12:36P 2:03P 3:42P 5:38P 7:52P 10:10P

10 28 12:25A 2:38A 4:55A 7:12A 9:16A 11:01A 12:31P 1:59P 3:37P 5:34P 7:48P 10:06P
11 29 12:21A 2:34A 4:51A 7:08A 9:13A 10:58A 12:28P 1:56P 3:33P 5:30P 7:44P 10:02P
12 30 12:16A 2:30A 4:47A 7:04A 9:09A 10:54A 12:24P 1:52P 3:29P 5:27P 7:41P 9:59P
13 31 12:13A 2:26A 4:43A 7:00A 9:05A 10:49A 12:20P 1:48P 3:26P 5:22P 7:36P 9:55P
14 32 12:09A 2:22A 4:39A 6:57A 9:01A 10:45A 12:16P 1:44P 3:22P 5:18P 7:32P 9:50P
15 1 12:05A 2:18A 4:35A 6:52A 8:57A 10:42A 12:12P 1:40P 3:17P 5:14P 7:29P 9:46P
16 2 12:01A 2:14A 4:31A 6:48A 8:53A 10:38A 12:08P 1:36P 3:14P 5:11P 7:25P 9:43P 11:57P

ap\w uaSw CSew aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w

17 3 2:11A 4:28A 6:44A 8:49A 10:34A 12:04P 1:32P 3:10P 5:07P 7:21P 9:39P 11:53P
18 4 2:06A 4:23A 6:41A 8:45A 10:29A 12:00P 1:29P 3:06P 5:02P 7:16P 9:35P 11:49P
19 5 2:02A 4:19A 6:37A 8:42A 10:26A 11:57A 1:24P 3:02P 4:59P 7:13P 9:30P 11:45P
20 6 1:59A 4:15A 6:32A 8:38A 10:22A 11:53A 1:20P 2:59P 4:55P 7:09P 9:27P 11:42P
21 7 1:55A 4:12A 6:29A 8:33A 10:18A 11:48A 1:16P 2:54P 4:51P 7:05P 9:23P 11:37P
22 8 1:51A 4:08A 6:25A 8:29A 10:14A 11:44A 1:13P 2:50P 4:47P 7:01P 9:19P 11:33P
23 9 1:46A 4:04A 6:21A 8:26A 10:11A 11:41A 1:09P 2:46P 4:44P 6:57P 9:15P 11:29P
24 10 1:43A 3:59A 6:17A 8:22A 10:06A 11:37A 1:05P 2:43P 4:39P 6:53P 9:12P 11:26P
25 11 1:39A 3:56A 6:14A 8:18A 10:02A 11:33A 1:00P 2:39P 4:35P 6:49P 9:07P 11:22P
26 12 1:35A 3:52A 6:09A 8:14A 9:59A 11:29A 12:57P 2:34P 4:31P 6:45P 9:03P 11:18P
27 13 1:31A 3:48A 6:05A 8:10A 9:55A 11:25A 12:53P 2:30P 4:28P 6:42P 8:59P 11:14P
28 14 1:28A 3:44A 6:01A 8:06A 9:51A 11:21A 12:49P 2:27P 4:24P 6:37P 8:56P 11:10P
29 15 1:23A 3:40A 5:58A 8:02A 9:46A 11:17A 12:45P 2:23P 4:19P 6:33P 8:52P 11:06P
30 16 1:19A 3:36A 5:54A 7:59A 9:43A 11:14A 12:41P 2:19P 4:15P 6:29P 8:47P 11:02P



44 Aªynbw 4. dlº³

4.7

Áttd 2012
(South African Standard Time)

tInÈe±gw 1187 aow\w - I±�SIw, I±�SIhw?aw : 2012/07/16 06:01 AM, fIe±gw 1934 BgnVw - [neWw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlº;w XpçÁ habº;w

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
ap\w uaSw CSew aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w

1 17 1:15A 3:32A 5:49A 7:54A 9:39A 11:09A 12:37P 2:14P 4:12P 6:26P 8:44P 10:59P
2 18 1:12A 3:29A 5:45A 7:50A 9:35A 11:05A 12:33P 2:11P 4:08P 6:22P 8:40P 10:54P
3 19 1:08A 3:25A 5:42A 7:46A 9:31A 11:01A 12:29P 2:07P 4:04P 6:17P 8:36P 10:50P
4 20 1:03A 3:20A 5:38A 7:43A 9:27A 10:58A 12:26P 2:03P 3:59P 6:14P 8:32P 10:46P
5 21 12:59A 3:16A 5:34A 7:39A 9:23A 10:54A 12:21P 1:59P 3:56P 6:10P 8:28P 10:43P
6 22 12:56A 3:13A 5:29A 7:34A 9:19A 10:49A 12:17P 1:55P 3:52P 6:06P 8:24P 10:39P
7 23 12:52A 3:09A 5:26A 7:30A 9:15A 10:45A 12:14P 1:51P 3:48P 6:02P 8:20P 10:34P
8 24 12:48A 3:05A 5:22A 7:27A 9:12A 10:42A 12:10P 1:47P 3:44P 5:58P 8:16P 10:30P
9 25 12:44A 3:00A 5:18A 7:23A 9:07A 10:38A 12:06P 1:44P 3:40P 5:54P 8:13P 10:27P

10 26 12:40A 2:57A 5:14A 7:19A 9:03A 10:34A 12:01P 1:40P 3:36P 5:50P 8:08P 10:23P
11 27 12:36A 2:53A 5:10A 7:14A 8:59A 10:29A 11:58A 1:35P 3:32P 5:46P 8:04P 10:19P
12 28 12:32A 2:49A 5:06A 7:11A 8:56A 10:26A 11:54A 1:31P 3:29P 5:43P 8:00P 10:14P
13 29 12:29A 2:45A 5:02A 7:07A 8:52A 10:22A 11:50A 1:28P 3:25P 5:39P 7:57P 10:11P
14 30 12:24A 2:41A 4:59A 7:03A 8:47A 10:18A 11:46A 1:24P 3:20P 5:34P 7:53P 10:07P
15 31 12:20A 2:37A 4:55A 6:59A 8:44A 10:14A 11:42A 1:20P 3:16P 5:30P 7:48P 10:03P
16 1 12:16A 2:33A 4:50A 6:55A 8:40A 10:10A 11:38A 1:15P 3:13P 5:27P 7:44P 9:59P
17 2 12:13A 2:29A 4:46A 6:51A 8:36A 10:06A 11:34A 1:12P 3:09P 5:23P 7:41P 9:55P
18 3 12:09A 2:26A 4:43A 6:47A 8:32A 10:02A 11:30A 1:08P 3:05P 5:19P 7:37P 9:51P
19 4 12:04A 2:21A 4:39A 6:44A 8:28A 9:59A 11:27A 1:04P 3:00P 5:14P 7:33P 9:47P
20 5 12:00A 2:17A 4:35A 6:40A 8:24A 9:55A 11:22A 1:00P 2:57P 5:11P 7:29P 9:44P 11:57P

uaSw CSew aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw

21 6 2:14A 4:30A 6:36A 8:20A 9:50A 11:18A 12:57P 2:53P 5:07P 7:25P 9:40P 11:53P
22 7 2:10A 4:27A 6:31A 8:16A 9:46A 11:14A 12:52P 2:49P 5:03P 7:21P 9:35P 11:49P
23 8 2:06A 4:23A 6:28A 8:13A 9:43A 11:11A 12:48P 2:45P 4:59P 7:17P 9:31P 11:45P
24 9 2:02A 4:19A 6:24A 8:09A 9:39A 11:07A 12:44P 2:42P 4:55P 7:14P 9:28P 11:41P
25 10 1:58A 4:15A 6:20A 8:04A 9:35A 11:02A 12:41P 2:37P 4:51P 7:10P 9:24P 11:37P
26 11 1:54A 4:12A 6:16A 8:00A 9:31A 10:59A 12:37P 2:33P 4:47P 7:05P 9:20P 11:33P
27 12 1:50A 4:07A 6:12A 7:57A 9:27A 10:55A 12:32P 2:29P 4:44P 7:01P 9:16P 11:29P
28 13 1:46A 4:03A 6:08A 7:53A 9:23A 10:51A 12:29P 2:26P 4:40P 6:58P 9:12P 11:26P
29 14 1:43A 3:59A 6:04A 7:49A 9:19A 10:47A 12:25P 2:22P 4:35P 6:54P 9:08P 11:21P
30 15 1:38A 3:56A 6:00A 7:44A 9:15A 10:44A 12:21P 2:17P 4:31P 6:50P 9:04P 11:17P
31 16 1:34A 3:52A 5:57A 7:41A 9:12A 10:39A 12:17P 2:14P 4:28P 6:45P 9:00P 11:14P



4.8. ¨K$m 45

4.8

¨K$m 2012
(South African Standard Time)

tInÈe±gw 1187 I±�SIw - 1188 Noºw, Noºhw?aw : 2012/08/16 02:24 PM, fIe±gw 1934 [neWw - õn¼]Zw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlº;w XpçÁ habº;w

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
uaSw CSew aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw

1 17 1:30A 3:47A 5:52A 7:37A 9:07A 10:35A 12:13P 2:10P 4:24P 6:42P 8:57P 11:10P
2 18 1:27A 3:44A 5:48A 7:33A 9:03A 10:31A 12:09P 2:06P 4:20P 6:38P 8:52P 11:06P
3 19 1:23A 3:40A 5:44A 7:29A 8:59A 10:28A 12:05P 2:02P 4:15P 6:34P 8:48P 11:01P
4 20 1:18A 3:36A 5:41A 7:25A 8:56A 10:24A 12:01P 1:58P 4:12P 6:30P 8:44P 10:58P
5 21 1:14A 3:32A 5:37A 7:21A 8:52A 10:19A 11:58A 1:54P 4:08P 6:26P 8:41P 10:54P
6 22 1:11A 3:28A 5:32A 7:17A 8:47A 10:15A 11:53A 1:50P 4:04P 6:22P 8:37P 10:50P
7 23 1:07A 3:24A 5:29A 7:14A 8:44A 10:12A 11:49A 1:46P 4:00P 6:18P 8:32P 10:46P
8 24 1:03A 3:20A 5:25A 7:10A 8:40A 10:08A 11:45A 1:43P 3:56P 6:14P 8:29P 10:42P
9 25 12:59A 3:16A 5:21A 7:05A 8:36A 10:04A 11:42A 1:38P 3:52P 6:11P 8:25P 10:38P

10 26 12:55A 3:13A 5:17A 7:01A 8:32A 9:59A 11:38A 1:34P 3:48P 6:06P 8:21P 10:34P
11 27 12:51A 3:08A 5:13A 6:58A 8:28A 9:56A 11:33A 1:30P 3:44P 6:02P 8:17P 10:30P
12 28 12:47A 3:04A 5:09A 6:54A 8:24A 9:52A 11:29A 1:27P 3:41P 5:59P 8:13P 10:27P
13 29 12:44A 3:00A 5:05A 6:50A 8:20A 9:48A 11:26A 1:23P 3:37P 5:55P 8:09P 10:22P
14 30 12:39A 2:57A 5:01A 6:45A 8:16A 9:44A 11:22A 1:18P 3:32P 5:51P 8:05P 10:18P
15 31 12:35A 2:53A 4:58A 6:42A 8:13A 9:40A 11:18A 1:14P 3:29P 5:46P 8:01P 10:14P
16 32 12:31A 2:48A 4:53A 6:38A 8:08A 9:36A 11:14A 1:11P 3:25P 5:43P 7:58P 10:11P
17 1 12:28A 2:44A 4:49A 6:34A 8:04A 9:32A 11:10A 1:07P 3:21P 5:39P 7:53P 10:07P
18 2 12:24A 2:41A 4:45A 6:30A 8:00A 9:29A 11:06A 1:03P 3:17P 5:35P 7:49P 10:02P
19 3 12:19A 2:37A 4:42A 6:26A 7:57A 9:25A 11:02A 12:59P 3:13P 5:31P 7:45P 9:59P
20 4 12:15A 2:33A 4:38A 6:22A 7:53A 9:20A 10:59A 12:55P 3:09P 5:27P 7:42P 9:55P
21 5 12:12A 2:29A 4:34A 6:18A 7:48A 9:16A 10:54A 12:51P 3:05P 5:23P 7:38P 9:51P
22 6 12:08A 2:25A 4:29A 6:14A 7:44A 9:13A 10:50A 12:47P 3:01P 5:19P 7:33P 9:47P
23 7 12:04A 2:21A 4:26A 6:11A 7:41A 9:09A 10:46A 12:44P 2:58P 5:15P 7:29P 9:43P
24 8 12:00A 2:17A 4:22A 6:07A 7:37A 9:05A 10:43A 12:40P 2:53P 5:12P 7:26P 9:39P 11:56P

CSew aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw CSew

25 9 2:14A 4:18A 6:02A 7:33A 9:00A 10:39A 12:35P 2:49P 5:08P 7:22P 9:35P 11:52P
26 10 2:10A 4:14A 5:59A 7:29A 8:57A 10:35A 12:31P 2:45P 5:03P 7:18P 9:31P 11:48P
27 11 2:05A 4:10A 5:55A 7:25A 8:53A 10:30A 12:28P 2:42P 4:59P 7:14P 9:28P 11:45P
28 12 2:01A 4:06A 5:51A 7:21A 8:49A 10:27A 12:24P 2:38P 4:56P 7:10P 9:23P 11:41P
29 13 1:58A 4:02A 5:47A 7:17A 8:45A 10:23A 12:20P 2:33P 4:52P 7:06P 9:19P 11:36P
30 14 1:54A 3:59A 5:43A 7:14A 8:42A 10:19A 12:15P 2:29P 4:48P 7:02P 9:15P 11:32P
31 15 1:50A 3:55A 5:39A 7:10A 8:37A 10:15A 12:12P 2:26P 4:44P 6:59P 9:12P 11:29P



46 Aªynbw 4. dlº³

4.9

th]mÊw_± 2012

(South African Standard Time)
tInÈe±gw 1188 Noºw - IÁo, IÁohw?aw : 2012/09/16 02:20 PM, fIe±gw 1934 õn¼]Zw - Bf|o\w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlº;w XpçÁ habº;w

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
CSew aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw CSew

1 16 1:45A 3:50A 5:35A 7:05A 8:33A 10:11A 12:08P 2:22P 4:40P 6:55P 9:08P 11:25P
2 17 1:42A 3:46A 5:31A 7:01A 8:29A 10:07A 12:04P 2:18P 4:36P 6:50P 9:04P 11:21P
3 18 1:38A 3:43A 5:28A 6:58A 8:26A 10:03A 12:00P 2:14P 4:32P 6:46P 8:59P 11:16P
4 19 1:34A 3:39A 5:23A 6:54A 8:22A 9:59A 11:56A 2:10P 4:29P 6:43P 8:56P 11:13P
5 20 1:30A 3:35A 5:19A 6:50A 8:17A 9:56A 11:52A 2:06P 4:24P 6:39P 8:52P 11:09P
6 21 1:26A 3:30A 5:15A 6:45A 8:14A 9:51A 11:48A 2:02P 4:20P 6:35P 8:48P 11:05P
7 22 1:22A 3:27A 5:12A 6:42A 8:10A 9:47A 11:44A 1:59P 4:16P 6:30P 8:44P 11:01P
8 23 1:18A 3:23A 5:08A 6:38A 8:06A 9:44A 11:41A 1:54P 4:13P 6:27P 8:40P 10:57P
9 24 1:14A 3:19A 5:03A 6:34A 8:02A 9:40A 11:36A 1:50P 4:09P 6:23P 8:36P 10:53P

10 25 1:11A 3:15A 4:59A 6:30A 7:58A 9:36A 11:32A 1:46P 4:04P 6:19P 8:32P 10:49P
11 26 1:06A 3:11A 4:56A 6:26A 7:54A 9:31A 11:29A 1:43P 4:00P 6:15P 8:29P 10:45P
12 27 1:02A 3:07A 4:52A 6:22A 7:50A 9:28A 11:25A 1:39P 3:57P 6:11P 8:25P 10:42P
13 28 12:59A 3:03A 4:48A 6:18A 7:46A 9:24A 11:21A 1:34P 3:53P 6:07P 8:20P 10:37P
14 29 12:55A 2:59A 4:44A 6:14A 7:43A 9:20A 11:16A 1:30P 3:49P 6:03P 8:16P 10:33P
15 30 12:51A 2:56A 4:40A 6:11A 7:38A 9:16A 11:13A 1:27P 3:44P 5:59P 8:13P 10:29P
16 31 12:46A 2:51A 4:36A 6:06A 7:34A 9:12A 11:09A 1:23P 3:41P 5:56P 8:09P 10:26P
17 1 12:43A 2:47A 4:32A 6:02A 7:30A 9:08A 11:05A 1:19P 3:37P 5:51P 8:05P 10:22P
18 2 12:39A 2:44A 4:29A 5:59A 7:27A 9:04A 11:01A 1:15P 3:33P 5:47P 8:00P 10:17P
19 3 12:35A 2:40A 4:24A 5:55A 7:23A 9:00A 10:57A 1:11P 3:29P 5:44P 7:57P 10:14P
20 4 12:31A 2:36A 4:20A 5:51A 7:18A 8:57A 10:53A 1:07P 3:25P 5:40P 7:53P 10:10P
21 5 12:27A 2:31A 4:16A 5:46A 7:14A 8:52A 10:49A 1:03P 3:21P 5:36P 7:49P 10:06P
22 6 12:23A 2:28A 4:13A 5:43A 7:11A 8:48A 10:45A 12:59P 3:17P 5:31P 7:45P 10:02P
23 7 12:19A 2:24A 4:09A 5:39A 7:07A 8:44A 10:42A 12:56P 3:14P 5:28P 7:41P 9:59P
24 8 12:15A 2:20A 4:04A 5:35A 7:03A 8:41A 10:38A 12:51P 3:10P 5:24P 7:37P 9:54P
25 9 12:12A 2:16A 4:00A 5:31A 6:59A 8:37A 10:33A 12:47P 3:06P 5:20P 7:33P 9:50P
26 10 12:07A 2:13A 3:57A 5:28A 6:55A 8:33A 10:29A 12:44P 3:01P 5:16P 7:29P 9:46P
27 11 12:03A 2:08A 3:53A 5:23A 6:51A 8:29A 10:26A 12:40P 2:58P 5:12P 7:26P 9:43P
28 12 12:00A 2:04A 3:49A 5:19A 6:47A 8:25A 10:22A 12:36P 2:54P 5:08P 7:21P 9:39P 11:56P

aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw CSew aow .

29 13 2:00A 3:45A 5:15A 6:44A 8:21A 10:18A 12:31P 2:50P 5:04P 7:17P 9:34P 11:52P
30 14 1:57A 3:41A 5:12A 6:40A 8:17A 10:14A 12:28P 2:46P 5:00P 7:14P 9:30P 11:48P



4.10. Hu+n_± 47

4.10

Hu+n_± 2012

(South African Standard Time)
tInÈe±gw 1188 IÁo - Hdnw, Hdnhw?aw : 2012/10/17 02:18 AM, fIe±gw 1934 Bf|o\w - In±¿oIw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlº;w XpçÁ habº;w

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
aow . I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw CSew aow .

1 15 1:53A 3:37A 5:08A 6:35A 8:14A 10:10A 12:24P 2:42P 4:57P 7:10P 9:27P 11:44P
2 16 1:48A 3:33A 5:03A 6:31A 8:09A 10:06A 12:20P 2:38P 4:53P 7:06P 9:23P 11:40P
3 17 1:44A 3:29A 4:59A 6:28A 8:05A 10:02A 12:16P 2:34P 4:48P 7:02P 9:19P 11:36P
4 18 1:41A 3:26A 4:56A 6:24A 8:01A 9:59A 12:12P 2:30P 4:44P 6:58P 9:14P 11:32P
5 19 1:37A 3:21A 4:52A 6:20A 7:58A 9:54A 12:08P 2:27P 4:41P 6:54P 9:11P 11:29P
6 20 1:33A 3:17A 4:48A 6:15A 7:54A 9:50A 12:04P 2:22P 4:37P 6:50P 9:07P 11:24P
7 21 1:29A 3:14A 4:44A 6:12A 7:49A 9:46A 12:00P 2:18P 4:33P 6:46P 9:03P 11:20P
8 22 1:25A 3:10A 4:40A 6:08A 7:45A 9:43A 11:57A 2:14P 4:29P 6:43P 8:59P 11:16P
9 23 1:21A 3:06A 4:36A 6:04A 7:42A 9:39A 11:52A 2:11P 4:25P 6:38P 8:55P 11:13P

10 24 1:17A 3:01A 4:32A 6:00A 7:38A 9:34A 11:48A 2:07P 4:21P 6:34P 8:51P 11:09P
11 25 1:14A 2:58A 4:29A 5:56A 7:34A 9:30A 11:44A 2:02P 4:17P 6:30P 8:47P 11:04P
12 26 1:09A 2:54A 4:24A 5:52A 7:29A 9:27A 11:41A 1:59P 4:14P 6:27P 8:44P 11:00P
13 27 1:05A 2:50A 4:20A 5:48A 7:26A 9:23A 11:37A 1:55P 4:09P 6:23P 8:40P 10:57P
14 28 1:01A 2:46A 4:16A 5:44A 7:22A 9:19A 11:32A 1:51P 4:05P 6:18P 8:35P 10:53P
15 29 12:58A 2:42A 4:13A 5:41A 7:18A 9:14A 11:29A 1:47P 4:01P 6:14P 8:31P 10:49P
16 30 12:54A 2:38A 4:09A 5:36A 7:14A 9:11A 11:25A 1:43P 3:58P 6:11P 8:28P 10:44P
17 1 12:49A 2:34A 4:04A 5:32A 7:10A 9:07A 11:21A 1:39P 3:54P 6:07P 8:24P 10:41P
18 2 12:45A 2:30A 4:00A 5:29A 7:06A 9:03A 11:17A 1:35P 3:49P 6:03P 8:20P 10:37P
19 3 12:42A 2:27A 3:57A 5:25A 7:02A 8:59A 11:14A 1:31P 3:45P 5:59P 8:15P 10:33P
20 4 12:38A 2:22A 3:53A 5:21A 6:59A 8:55A 11:09A 1:28P 3:42P 5:55P 8:12P 10:29P
21 5 12:34A 2:18A 3:49A 5:16A 6:55A 8:51A 11:05A 1:23P 3:38P 5:51P 8:08P 10:25P
22 6 12:30A 2:15A 3:44A 5:13A 6:50A 8:47A 11:01A 1:19P 3:34P 5:47P 8:04P 10:21P
23 7 12:26A 2:11A 3:41A 5:09A 6:46A 8:44A 10:58A 1:15P 3:29P 5:44P 8:00P 10:17P
24 8 12:22A 2:07A 3:37A 5:05A 6:43A 8:40A 10:54A 1:12P 3:26P 5:39P 7:56P 10:14P
25 9 12:18A 2:02A 3:33A 5:01A 6:39A 8:35A 10:49A 1:08P 3:22P 5:35P 7:52P 10:10P
26 10 12:14A 1:59A 3:29A 4:57A 6:35A 8:31A 10:45A 1:03P 3:18P 5:31P 7:48P 10:05P
27 11 12:11A 1:55A 3:26A 4:53A 6:31A 8:28A 10:42A 12:59P 3:14P 5:28P 7:44P 10:01P
28 12 12:06A 1:51A 3:21A 4:49A 6:27A 8:24A 10:38A 12:56P 3:10P 5:24P 7:41P 9:58P
29 13 12:02A 1:47A 3:17A 4:45A 6:23A 8:20A 10:34A 12:52P 3:06P 5:19P 7:37P 9:54P 11:59P

I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw CSew aow . I±�.

30 14 1:44A 3:14A 4:42A 6:19A 8:16A 10:29A 12:48P 3:02P 5:15P 7:32P 9:50P 11:55P
31 15 1:39A 3:10A 4:37A 6:15A 8:12A 10:26A 12:44P 2:59P 5:12P 7:29P 9:46P 11:51P



48 Aªynbw 4. dlº³

4.11

\ew_± 2012
(South African Standard Time)

tInÈe±gw 1188 Hdnw - ?LoIw, ?LoIhw?aw : 2012/11/16 02:06 AM, fIe±gw 1934 In±¿oIw - an±\fp±gw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlº;w XpçÁ habº;w

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
I±�. Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw CSew aow . I±�.

1 16 1:35A 3:06A 4:33A 6:12A 8:08A 10:22A 12:40P 2:55P 5:08P 7:25P 9:42P 11:46P
2 17 1:31A 3:01A 4:29A 6:07A 8:04A 10:18A 12:36P 2:51P 5:04P 7:21P 9:38P 11:43P
3 18 1:28A 2:58A 4:26A 6:03A 8:00A 10:14A 12:32P 2:46P 5:00P 7:17P 9:34P 11:39P
4 19 1:24A 2:54A 4:22A 5:59A 7:57A 10:10A 12:29P 2:43P 4:56P 7:13P 9:30P 11:35P
5 20 1:19A 2:50A 4:18A 5:56A 7:52A 10:06A 12:25P 2:39P 4:52P 7:09P 9:27P 11:31P
6 21 1:15A 2:46A 4:14A 5:52A 7:48A 10:02A 12:20P 2:35P 4:48P 7:05P 9:22P 11:27P
7 22 1:12A 2:42A 4:10A 5:47A 7:44A 9:59A 12:16P 2:31P 4:44P 7:01P 9:18P 11:23P
8 23 1:08A 2:38A 4:06A 5:44A 7:41A 9:55A 12:13P 2:27P 4:41P 6:58P 9:14P 11:19P
9 24 1:04A 2:34A 4:02A 5:40A 7:37A 9:50A 12:09P 2:23P 4:36P 6:53P 9:11P 11:15P

10 25 12:59A 2:30A 3:59A 5:36A 7:32A 9:46A 12:05P 2:19P 4:32P 6:49P 9:07P 11:12P
11 26 12:56A 2:27A 3:54A 5:32A 7:29A 9:43A 12:00P 2:15P 4:29P 6:45P 9:02P 11:07P
12 27 12:52A 2:22A 3:50A 5:28A 7:25A 9:39A 11:57A 2:12P 4:25P 6:42P 8:59P 11:03P
13 28 12:48A 2:18A 3:46A 5:24A 7:21A 9:35A 11:53A 2:07P 4:21P 6:38P 8:55P 10:59P
14 29 12:45A 2:14A 3:43A 5:20A 7:17A 9:30A 11:49A 2:03P 4:16P 6:33P 8:51P 10:56P
15 30 12:40A 2:11A 3:39A 5:16A 7:13A 9:27A 11:45A 1:59P 4:13P 6:29P 8:47P 10:52P
16 1 12:36A 2:07A 3:34A 5:13A 7:09A 9:23A 11:41A 1:56P 4:09P 6:26P 8:43P 10:47P
17 2 12:32A 2:02A 3:30A 5:08A 7:05A 9:19A 11:37A 1:52P 4:05P 6:22P 8:39P 10:44P
18 3 12:29A 1:59A 3:27A 5:04A 7:01A 9:15A 11:33A 1:47P 4:01P 6:18P 8:35P 10:40P
19 4 12:25A 1:55A 3:23A 5:00A 6:58A 9:12A 11:29A 1:44P 3:57P 6:14P 8:31P 10:36P
20 5 12:20A 1:51A 3:19A 4:57A 6:53A 9:07A 11:26A 1:40P 3:53P 6:10P 8:28P 10:32P
21 6 12:16A 1:47A 3:14A 4:53A 6:49A 9:03A 11:21A 1:36P 3:49P 6:06P 8:23P 10:28P
22 7 12:13A 1:43A 3:11A 4:48A 6:45A 8:59A 11:17A 1:32P 3:45P 6:02P 8:19P 10:24P
23 8 12:09A 1:39A 3:07A 4:44A 6:42A 8:56A 11:14A 1:28P 3:42P 5:59P 8:15P 10:20P
24 9 12:05A 1:35A 3:03A 4:41A 6:38A 8:52A 11:10A 1:24P 3:37P 5:54P 8:12P 10:16P
25 10 12:00A 1:31A 2:59A 4:37A 6:33A 8:47A 11:06A 1:20P 3:33P 5:50P 8:08P 10:13P 11:57P

Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw CSew aow . I±�. Noºw

26 11 1:28A 2:55A 4:33A 6:29A 8:44A 11:01A 1:16P 3:29P 5:46P 8:03P 10:09P 11:53P
27 12 1:23A 2:51A 4:29A 6:26A 8:40A 10:58A 1:13P 3:26P 5:43P 7:59P 10:04P 11:49P
28 13 1:19A 2:47A 4:25A 6:22A 8:36A 10:54A 1:08P 3:22P 5:39P 7:56P 10:00P 11:45P
29 14 1:15A 2:44A 4:21A 6:18A 8:32A 10:50A 1:04P 3:17P 5:35P 7:52P 9:57P 11:42P
30 15 1:12A 2:40A 4:17A 6:14A 8:28A 10:46A 1:00P 3:14P 5:30P 7:48P 9:53P 11:37P



4.12. Uohw_± 49

4.12

Uohw_± 2012
(South African Standard Time)

tInÈe±gw 1188 ?LoIw - [Ì, [Ìhw?aw : 2012/12/15 04:45 PM, fIe±gw 1934 an±\fp±gw - ]vgw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlº;w XpçÁ habº;w

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
Noºw IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw CSew aow . I±�. Noºw

1 16 1:08A 2:35A 4:14A 6:10A 8:24A 10:43A 12:57P 3:10P 5:27P 7:44P 9:49P 11:33P
2 17 1:04A 2:31A 4:10A 6:06A 8:20A 10:38A 12:53P 3:06P 5:23P 7:40P 9:44P 11:29P
3 18 12:59A 2:28A 4:05A 6:02A 8:16A 10:34A 12:49P 3:02P 5:19P 7:36P 9:41P 11:26P
4 19 12:56A 2:24A 4:01A 5:59A 8:13A 10:30A 12:44P 2:59P 5:15P 7:32P 9:37P 11:22P
5 20 12:52A 2:20A 3:58A 5:55A 8:08A 10:27A 12:41P 2:54P 5:11P 7:29P 9:33P 11:17P
6 21 12:48A 2:16A 3:54A 5:50A 8:04A 10:23A 12:37P 2:50P 5:07P 7:25P 9:29P 11:14P
7 22 12:45A 2:12A 3:50A 5:46A 8:00A 10:18A 12:33P 2:46P 5:03P 7:20P 9:25P 11:10P
8 23 12:40A 2:08A 3:45A 5:43A 7:57A 10:14A 12:29P 2:43P 4:59P 7:16P 9:21P 11:06P
9 24 12:36A 2:04A 3:42A 5:39A 7:53A 10:11A 12:25P 2:39P 4:56P 7:13P 9:17P 11:02P

10 25 12:32A 2:00A 3:38A 5:35A 7:48A 10:07A 12:21P 2:34P 4:51P 7:09P 9:14P 10:58P
11 26 12:29A 1:57A 3:34A 5:30A 7:44A 10:03A 12:17P 2:30P 4:47P 7:05P 9:10P 10:54P
12 27 12:25A 1:52A 3:30A 5:27A 7:41A 9:59A 12:14P 2:27P 4:44P 7:00P 9:05P 10:50P
13 28 12:20A 1:48A 3:26A 5:23A 7:37A 9:55A 12:10P 2:23P 4:40P 6:57P 9:01P 10:46P
14 29 12:16A 1:44A 3:22A 5:19A 7:33A 9:51A 12:05P 2:19P 4:36P 6:53P 8:58P 10:43P
15 30 12:13A 1:41A 3:18A 5:15A 7:29A 9:47A 12:01P 2:14P 4:31P 6:49P 8:54P 10:38P
16 1 12:09A 1:37A 3:14A 5:11A 7:25A 9:44A 11:58A 2:11P 4:28P 6:45P 8:50P 10:34P
17 2 12:05A 1:32A 3:11A 5:07A 7:21A 9:39A 11:54A 2:07P 4:24P 6:41P 8:45P 10:30P
18 3 12:00A 1:29A 3:06A 5:03A 7:17A 9:35A 11:50A 2:03P 4:20P 6:37P 8:42P 10:27P 11:57P

IÁo Hdnw ?Lo . [Ì aIcw !wõw ap\w uaSw CSew aow . I±�. Noºw IÁo

19 4 1:25A 3:02A 4:59A 7:14A 9:31A 11:45A 1:59P 4:16P 6:33P 8:38P 10:23P 11:53P
20 5 1:21A 2:59A 4:56A 7:10A 9:28A 11:42A 1:55P 4:12P 6:29P 8:34P 10:18P 11:49P
21 6 1:17A 2:55A 4:51A 7:05A 9:24A 11:38A 1:51P 4:08P 6:26P 8:30P 10:14P 11:45P
22 7 1:13A 2:51A 4:47A 7:01A 9:19A 11:34A 1:47P 4:04P 6:21P 8:26P 10:11P 11:41P
23 8 1:09A 2:46A 4:44A 6:58A 9:15A 11:30A 1:44P 4:00P 6:17P 8:22P 10:07P 11:37P
24 9 1:05A 2:43A 4:40A 6:54A 9:12A 11:26A 1:40P 3:57P 6:14P 8:18P 10:03P 11:33P
25 10 1:01A 2:39A 4:36A 6:50A 9:08A 11:22A 1:35P 3:52P 6:10P 8:14P 9:59P 11:29P
26 11 12:58A 2:35A 4:31A 6:45A 9:04A 11:18A 1:31P 3:48P 6:06P 8:11P 9:55P 11:26P
27 12 12:53A 2:31A 4:28A 6:42A 8:59A 11:14A 1:28P 3:44P 6:01P 8:07P 9:51P 11:21P
28 13 12:49A 2:27A 4:24A 6:38A 8:56A 11:11A 1:24P 3:41P 5:58P 8:02P 9:47P 11:17P
29 14 12:45A 2:23A 4:20A 6:34A 8:52A 11:06A 1:20P 3:37P 5:54P 7:59P 9:44P 11:14P
30 15 12:42A 2:19A 4:16A 6:30A 8:48A 11:02A 1:15P 3:33P 5:50P 7:55P 9:39P 11:10P
31 16 12:38A 2:15A 4:13A 6:26A 8:44A 10:59A 1:12P 3:29P 5:46P 7:51P 9:35P 11:06P



50 Aªynbw 4. dlº³
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