422

Es kann also jede einzelne Beobachtung mit diesem Instrumente noch dem wahr-
scheinlichen Fehler 07,292 unterworfen seyn, aber er wird nicht grosser als 07,336 und
nicht kleiner als 07,248 seyn. :

§. 148.

Anwendung der Methode der kleinsten Quadrate auf die Bestimmung des Signals
Lerchenberg mittelst der sechs Punkte: Solitude, Hohenneuffen, Deckenpfronn, Achalm,
Kornbiihl und Oberjettingen., nach Bohnenberger.

Fig. 77.
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Berechnung der Richtungswinkel aus spharischen Coordinaten.
Ca=a;aA=Db;CP=x;PM=y; NMA=90"—AMS =y
' sin (b — y) : a—Xx
i ~+ sin y . Tang. (———2 ) genau.,
sin (b — y)
eos b sin (a — x)

Tang. » =

— X
Es sey Tang. w = ; s0 ist Tang. g = Tang. W+ sin y . Tang. (1—2_")1

sin focmw) o a-—x
—cos?'wsw_smy.Tang.( ) )

— — X
sin (p — w) = sin y . Tang. (8—2—}—{—) cos W cos (W = ¢ — W) = sin y . Tang. (a ) )

8 % X

2

cos w? cos (p — w) — sin y . Tang. ( )cos w.sin w.sin (p — W)
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2

Tang. (p — W) = sin y.cos w. Tang. (a E x) — sin y .Tang. ( ) cos W.sinw.

Tang. (p — W)

‘sin y . Tang. (a. —2 x) cos w?
a— X

14 siny . Tang.( ) )cosvy.sinw

Tang. (p — W) =

a— X
2

@ — W = sin y. Tang. ( )cos w? — sin y*. Tang. (a____—; x)’ cos w3, sin w — Y

sin y? Tang. (i‘__g_f‘)s cos w3 cos 3w

% siny.Tang. '/, (a —x).cos w*  sin y?. Tang. '/, (8 — x)?. cos w.sin W
sin 1” sin 1"

:,;:w

— 1/, sin y3.Tang. '/, (a — x)*.cos w?.cos 3 w etc.
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sin 2
EEEYT” (a — x) cos w? — ete., wo der Fehler fir a — x = 1° und

y = 5° hichstens auf 0,04 steigt.

Lerchenberg
durch die drei Punkte Deckenpfrorn, Kornbiihl, Oberjettingen.
Ord. in Secunden  Compl. Log. cos b

Solitude a = -4 10369258 b = 4 859698 1.19"5 0,0000000
Hohenneuffen a’ = -+ 1418311 b = - 8810233 13 34,8 0,0000033.5
Deckenpfronn 2" = 4 41467,06  b" = — 58260,23 8 588 0,0000015
Achalm " = — 9889,15 b= - 49864,86 7 21,2 0,0000010
Kornbiihl  alV = — 64126,62  blV = 4 12218,51 1 53,0 0
Oberjettingen aV = 4 22045,22 bV = — 71186,60 10 584 0,0000022
Lerchenberg x = -+ 5579256 y = — 66478,27 10 14,8128 0,0000019.5
a — x = 4 47900,03 b —y=+4 7507525 . Log. sin y = 7,4743171
a? — x = — 4165944 b — y = + 154580,60 Comp. Log. sin 1" = 5,3144251
il oo __-oiiman4e Wi eareals 1 831804 M
A" x = — 65681,70 b —y = -411634313 Log. p = 7,3483619
alV — x = — 11991917 DY e ofe 56, 78 (perp. Curv. Rad) fiir w. Fuss
a¥V . x = — 3314723 bV — y =4 410833 e
5,4403803
Log. 2  0,3010300
Log. “‘_"z::nyr' = 5,1393503
Red. auf Lg. sin Red. auf Lg. sin
Log. (@ — X) = 4,6803357.7 3,3 .Log. (b — y) = 4,8754967.5 8,2
Log. @ — X) = 4,6197134.2 2,5 Log. ( — y) = 5,1891549.9 34,8
Log. (8" — X) = 3,6360353.0 0 Log. (b — y) = 3,9147682.2 O
Log. (@ — X) = 4,8174444.2 1,3 Log. (b" — y) = 5,0657407.7 19,7
Log. (IV — x) = 5,0788886.0 20,9 Log. (bIV —y) = 4,8959569.9 9,0
Log. (aV — x) = 4,5282383.4 1,7 Log. (bV — y) = 3,6728668.9 0
Tang. p = C—O—S%:{a—yg—i) -+ sin y . Tang. '/, (a — x) genau.
Tang. w = ﬁ}%—; und 9 = w + :2—911;—;%1,: (a — x) cos w? sehr nahe.
#Holl 2 5* ‘sin 1” heissen, wo ¢ = Radius terrae ist.
Berechnung der vorlaufigen Werthe von ¢.
1) C. Log. cos b = 0,0000000

Log. sin (b — y) = 4,8754959.3

Log. sin (a — x) = 4,6803354.4 +

Log. Tang. w = 0,1951604.9; w = H7° 27" 39,589 — 0,191
Iéoi.ssl:lnl?: — 5,1393503 p = DT 27 39,398
Lg. sin (a — x) = 4,6803358
Lg. cos w? = 9,4613578

= 9,2810439=—0,191
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2) C. Log. cos b’ = 0,0000033.5

Log. sin (b’ — y) = 5,1891515.1
5,1891548.6

Log. sin (a' — x) = 4,6197131.7 neg.

Log. Tang. W' = 0,5694416.9; w = 105" 4’ 58”,283 + 0,039
5,1393503 ¢ =105 4 58,322
4,6197134 :
8,8306938

- 8,5897573 = 0,039
3) C. Log. cos b” = 0,0000015
Log. sin (b — y) = 3,9147682.2
3,9147697.2
Log. sin (a” — x) = 3,6360353 neg.
Log. Tang. w" = 0,2787344.2; w” = 117° 45" 34”497 4 0,013
5,1393503 g’ =117 45 34510
3,6360353
9,3363332
8,1127188 = 0,013
4) C. Log. cos b = 0,0000010
Log. sin (b"” — y) = 5,0657388.0
5,0657398.0
Log. sin (2" — x) = 4,8174442.9 neg.
Log. Tang. w"” = 0,2482955.1; © oW = 119° 26’ 497,266 + 0,219
5,1393503 p" =119 26 49,485
4,8174444
9,3832620
9,3400567 = 0,219
5) C. Lg. cos bV = 0,0000000
Log. sin (b'Y — y) = 4,8959560.9
Log. sin (a'¥ — x) = 5,0788865.1 neg.
Log. Tang. w!V = 9,8170695.8; wiv = 146° 43’ 30,353 + 1,155
5,1393503 o' = 146 43 31,508
5,0788886
9,8444612
0,0627001 = 1,115
6) C. Log. cos b¥ = 0,0000022
Log:sin (b¥ — y) = 8,6728668.9
Log. sin (a¥ — x) = 4,5282381.7 neg.

Log. Tang. w*  ='9,1446309.2; w¥ = 187° 56" 33,127 + 0,456
5,1393503 ¢ :
i o' = 187 56 33,583
9,9916276

9,6592162 = 0,456
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o'V = 146° 43’ 317,508
p =- 51 27 39,398
89 15 52110 = o'V — o
89 15 56,000 beobachtet fiinffach

3,890 Diff.

187° 56" 33",583
- 146 43 31,508
41 13 2,075 = o!¥ — V¥
41 13 2,000 beobachtet fiinffach.
0,075 Diff.

8 8
i1l

146° 43, 317,508
p” = 117 45 34,510

28 57 56998 = oV — o
28 HT7 57,2 beobachtet fiinffach

0,202 Diff.

.
Il

Il

p¥ = 146° 43' 317,508
o = 119 26 49485

21 16 42,023 = o'V — o
27 16 46,0 beobachtet fiinffach

3,977 Diff,

o!v = 146° 41’ 81,508
9 =105 4 58322

41 38 33186 = o'V — o
41 38 44 einfach beobachtet

10,814 Diff.

Lg. b — y) = 487550 Lg. (b —y) = 487550 Lg. (8 — x) = 4,68034

Lg. sin o = 9,92584 5,31442 5,31442
Lg. r = 4,94966 10,18992 9,99476

Lg. 1? = 9,89932 9,89932

0,29060; 0,09544;

a=+41"9 g=—1"2

Lg. (0 — y) = 518915 Lg. (0 —y) = 518915 Lg. (@ — x) = 4,61971
Lg. sin o' = 9,98477 5,31442 5,31442
Lg. v = 5,20438 10,50357 9,93413
10,40876 10,40876

1,09481; 9,52537;

“r =3 + 171'24 ,’/)" e + 0",33

Kohler, Landesvermessung. 28
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Lg. (a” — x) = 3,63604
531442

8,95046

7,93574
1,01472;

‘BH — + 10"'34

Lg. (@ — x) = 4,81744
5,31442

10,1186
10,25178

9,88008;
ﬂ'l, — + 0",76

Lg. (@'Y — x) = 5,07889
5,31442

10,39331
10,31332
0,07999;
Iglv - + 1",20
Lg. (a¥ — x) = 4,52824
5,31442

9,84266

9,06486

0,77780;

8=+ 67,00

1,25 dy

1,20 dy
0,84 dx 4+ 6,00 dy.

fiinffach
fiinffach
fiinffach
fiinffach
einfach

. (b — y) =-8,91477 Lg. (" — y) = 3,91477
. sin ¢” = 9,94690 5,31442
Lg. 1’ = 3,96787 9,22919
7,93574
1,29345;
' =+ 19,65
" — y) = 5,06574 Lg. (" — y) = 5,06574
sin ¢'” = 9,93985 5,31442
Lg. " = 5,12589 10,38016
10,25178
0,12838
o= + 1!:,34
@¥ —x) =501889  Lg (b —y) = 489596
cos o'v = 9,92223 5,31442
Lg. r'¥ = 5,15666 10,2108
10,31332
9,89706;
a¥ =+ 07,79
(¥ —x) = 4,52824 Lg. (b¥ — y) = 3,67287
. cos oY =9,99581 4,31442
Lg. ¥ = 4,53243 8,98729
9,06496
9,92243;
"= — 084
o = 51°27 39740 - 1,95 d= —
o =105 4 5832 + 1,24 dx 4 0,33 dy
o’ = 117 45 3451 4 19,65 dx 4 10,34 dy
o =119 26 4949 <+ 134 dx 4 0,76 dy
oV =146 43 3151 + 0,79 dx +
oVl= 187 56 33,58 —
Hieraus die Gleichungen:
— 3”89 — 116dx + 245 dy =0
+ 007 — 163dx 4 480 dy =0
— 020 — 1886 dx — 914dy =0
— 398 — 055dx + 044dy =0
[— 1081 — 045dx 4+ 087 dy = 0]
— 216 — 009dx + 017dy =0

die letzte Gleichung mit 5 dividirt
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— 475124 — 1,3456 dx 4 2,8420 dy = 0 Product der ersten Gleichung
durch den Coefficienten von dx
-+ 0,1141 — 26569 dx + 7,8240 dx = 0  Product der zweiten Gleichung

s durch ihren Coeff. v. dx. ete.
— 3,1720 — 355,6996 dx — 172,3804 dy = O
— 21890 — 0,3025 dx | 10,2420 dy = 0
— 0,194 — 0,0081 dx 4+ 0,0153 dy = 0
— 10,5537 — 360,0127 dx 4 161,4571 dy = 0
oder 10,55 -+ 360,01 dx - 161,46 dy' =0

— 975306 — 2,8420 dx 4+ 6,0025 dy = 0  Product der ersten Gleichung
durch ihren Coeff. v. dy
+ 03360 — 7,8240 dx 4 23,0400 dy = 0  Prod. der zweiten Gleichung

d. ihren Coeff. v. dy u. s. w.
— 1,8280 — 172,3804 dx — 83,5396 dy = 0
— 1,512 — 02420 dx 4+ 0,1936 dy = 0
— 03672 — 0,0153 dx 4+ 0,0289 dy = 0
— 13,1409 — 183,3037 dx — 54,2746 dy = 0
oder 13,14 4 183,30 dx 4 54,27 dy = 0
1933,81 4 dx + 29595,62 dy = 0
4730,53 4+ dx -+ 19537,74 dy = 0

2796,72 —  10057,88 dy = 0
2796,72
&y = foogves — ' 02
’
28,227
dx=— 1833 = 0,154
Da dx = — 0,154 dy = + 0,278
und gerechnet x = 55792,55 gerechnet y = — 66478,27
so ist verbessert x = -4 55792,40 verbessert y = — 66477,99
Mittelst dieser Werthe von dx und dy finden sich die verbesserten ¢, o’ etc.
e = I WD
9 =106 4 5822
o =117 456 34,36
o' =119 26 4949
o'V =146 43 31,72

o' =187 56 35,38

gV — ¢ = 890 15' 527,97 ;

beobachtet 89 15 56,00 s Solitude — Kornbiihl, fiinffach.
Fehler = 4 3,03

ol — oV = 41 18 1066

beobachtet 41 13 2,00 g Kornbithl — Oberjettingen, fiinffach
Fehler = — 1,66

o'V — o = 98 57 57,36

beobachtet 28 57 57,2 g Deckenpfronin — Kornbiihl, fiinffach
Fehler = — 0,16
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IY — " = 200 16 427,23
- beobachtet 27 16 46,0 Achalm — Kornbiihl, fiinffach
Fehler 4 3,77 ;
ov — o' = 41° 38’ 33",50
beobachtet 41 38 44 Hohenneuffen — Kornbiihl, einfach.
Fehler 4+ 10,5

Mit den corrigirten Winkeln.

a = 28° 57 51",36 Lg. sin DO’ = 4,5069917.1
g =413 366 Lg. sin L = 9,9734898.8
ad8=10 11 1,02 4,5335018.3
12 41 3,89 Lg. sin O/ = 9,4343517.1
82 52 39,92 Lg. sin D = 9,9989188.5
359 59 60,80 Lg. sin DL = 3,9678535.4
217 7 20,88 Lg. sin O’ L = 4,5324206.8
138 33 4044 et i
—10 34 926 17
127 59 31,18 Lg. DL = 3,9678535.5
149 7 49,70 Lg. O'L = 4,5324208.5
112 13 04 s NDL = 297° 45’ 34”4
55 5 214 180
Oberjettingen 15 46 30,78 o 117 45 344
Deckenpfronn 94 2 28,30 D 0,112
Lerchenberg- 70 11 1,02 L ‘ﬂ" = 117 45 34’512
180 0 01
NDO = 203° 43’ 6”1
0'DL = 94 2 283
NDL = 296 45 344
Lg. DL = 396185355

Lg.sin NDL = 9,9468991.2 neg.
Lg.cos ND L = 9,6681642.0

Lg. n = 3,9147526.7

Lg. m = 3,6360177.5
nic — 8217,7447 m = + 43253155
Deckenpfronn = — 58260,2332 + 51467,060
— 66477,9779 + 55792,3755
-+ 0,0011 -+ 0,0192

Lerchenberg, Ord. — 66477,9768 Absc. 4 55792,3947



