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Vorwort.

Als ich vor zwei Jahren das Vorwort zu meinem Lehrbuch: ,,Grundlagen und Methoden der Perioden-
forschung'* niederschrieb, muBte ich bekennen, daB es infolge der Fiille des Stoffes, die ich in diesem
Buche unterzubringen hatte, nicht mdoglich gewesen war, die dort beschriebenen Methoden der Perioden-
untersuchung — von wenigen Ausnahmen abgesehen — durch numerische Beispiele zu belegen, wie es
mir zu Beginn der Arbeit vorgeschwebt hatte und wie es zweifellos aullerordentlich erwiinscht gewesen
wire. Im Einvernehmen mit dem Verlage habe ich daher schon in jenem Vorwort angekiindigt, daf3 ich
dieses technisch bedingte Versdumnis baldigst durch die Schaffung einer Sammlung von Hilfstafeln und
Musterbeispielen fiir die wichtigsten Methoden der Periodenrechnung nachholen wiirde. Dal} dieser
Plan ganz im Sinne der Leserschaft meines Lehrbuches lag, wurde nachdriicklichst durch die Tatsache
bestitigt, daB unter den zahlreichen Besprechungen des Buches, die inzwischen verdffentlicht wurden,
nur wenige an diesem Hinweis vorbeigegangen sind und nicht ausdriicklich auf die Notwendigkeit einer
derartigen Tafel- und Aufgabensammlung hingewiesen haben.

Das vorliegende Werk stellt die Einlosung des damals gegebenen Versprechens dar. Zwar mublte
ich, um den zur Verfiigung stehenden Raum nicht zu iiberschreiten, auch hier wieder einige Einschrdn-
kungen machen, indem ich mich, sowohl in den Tafeln als auch in der Auswahl der Aufgaben, auf die
Erfordernisse der Harmonischen Analyse und der aus ihr entwickelten Periodogrammanalyse beschrinkte,
wihrend andere Methoden (z. B. die algebraischen Methoden oder die Methoden von FUHRICH, VERCELLI,
LABROUSTE usw.) unberiicksichtigt bleiben muBten. Diese Einschrinkungen mogen auf den ersten Blick
bedauerlich erscheinen, sie waren aber notwendig, da sonst der Aufgabenteil so erheblich hitte ver-
stirkt werden miissen, daB dies nur auf Kosten der Tafelsammlung moglich gewesen wire. Dazu konnte
und wollte ich mich aber nicht entschlieBen. Zudem handelt es sich bei den nicht aufgenommenen
Methoden entweder um solche, deren Anwendungsbereich sehr beschrinkt ist, oder um neuere Verfahren,
deren Ausgestaltung zur Zeit noch ganz im FluB ist und iiber deren praktische Erfolge noch nicht so viele
Erfahrungen vorliegen, daB man fiir sie Anwendungsvorschriften von der nétigen Ubersichtlichkeit und
von allgemeiner Anwendungsfihigkeit auf kleinem Raume unterbringen konnte.

Ganz anders liegt die Sache bei der Harmonischen Analyse und ihrer vielgestaltigen Erweiterung
in der Periodogrammrechnung. Beide sind in zahlreichen praktischen Aufgaben erprobt, und wenn sie
auch nicht das einzige Hilfsmittel der Periodenforschung geblieben sind, so ist doch durch sie dem
Forscher ein ausreichendes Riistzeug in die Hand gegeben, mit dessen Hilfe er alle Probleme zu bewiltigen
imstande ist, die iiberhaupt mit den heutigen Mitteln der Forschung zu l6sen sind. Die starke Bevor-
zugung der Periodogrammethode, die ja auch in den ,,Grundlagen und Methoden der Periodenforschung*
zutage tritt, wird durch alle diese Griinde gerechtfertigt.

Das vorliegende Buch zerfillt, wie schon der Titel andeutet, in zwei Hauptteile: Tafeln und Aufgaben.

Die in den sechs Abschnitten des ersten Teiles untergebrachten Tafeln und Tabellen sind nach Art
und Inhalt nicht alle neu. Manche von ihnen sind aus anderen Tafelwerken entnommen — neu ist aber
in allen Fillen die Zusammenstellung der Tafeln und ihre Anpassung an die Eigenart der Probleme der
Periodenforschung hinsichtlich Umfang, Anordnung und Genauigkeit. Bei ihrer Auswahl befolgte ich
stets den Grundsatz, dem praktischen Rechner ein méglichst vollzdhliges Handwerkszeug zu liefern,
dessen Benutzung bequem und {iibersichtlich sein mufBte. Das bedingte vor allem die Beschrinkung auf
die Genauigkeitsstufe, die bei der Bearbeitung der in der Praxis am hiufigsten wiederkehrenden Auf-
gaben gerade noch ausreichend ist. Die Entscheidung iiber die Zahl der Dezimalstellen, die in jedem
einzelnen Falle noch mitzunehmen war, ist nicht immer leicht gewesen — ausschlaggebend war
hier stets die Erfahrung, die mir und meinen Mitarbeitern im Institut fiir Periodenforschung durch



jahrelange Praxis zuteil geworden ist. So ist z. B. Tafel 111, die die Multiplikation der Beobachtungswerte
mit den trigonometrischen Funktionen bei der Harmonischen Analyse von bis zu 40gliedrigen Reihen
erleichtern soll, in ihrer Zielsetzung keineswegs ohne Vorgang: es gibt fiir den gleichen Zweck schon die
. Rechentafeln zur Harmowischen Analyse* von L. W. PoLLAK. Obwohl nun Multiplikationstafeln dieser
Art in unserer Sammlung auf keinen Fall fehlen durften, wire eine mehr oder weniger unverinderte
Ubernahme der schénen und niitzlichen Pollakschen Tafeln weder aus Platzgriinden méglich noch im
Sinne unserer Sammiung gewesen. Die Pollakschen Tafeln, die fiir die Ausfilhrung strenger Analysen
mit hochster Genauigkeit berechnet sind, haben fiir den Periodogrammanalytiker, der sich mit Be-
obachtungsvorgingen aus der Natur und nicht mit rein mathematischen Problemen beschiftigt, eine
viel zu groBe Genauigkeit — es zeigt sich, daB von den 3 Dezimalstellen der Pollakschen Produkte
zwei entbehrlich sind. Dementsprechend geniigt es auch, wenn man die Zahlenfaktoren nicht, wie bei
PorrLAxk, von 1—1000, sondern von 1—100 variiert. In den Pollakschen Tafeln umfaBt jede zu einem
einzelnen trigonometrischen Wert gehoérige Multiplikationstabelle zwei Seiten im GroBformat — die
120 verschiedenen sin- und cos-Werte, die bei Harmonischen Analysen von Beobachtungsreihen bis zur
Linge 24 vorkommen, fiillen also bereits ein ganzes Buch — die weiteren 208 Werte, die fiir 25—40-
gliedrige Reihen bendtigt wiirden, fehlen daher ginzlich. Bei der Beschrinkung auf die notwendigste
Genauigkeit, die ich mir bei der Zusammenstellung von Tafel III auferlegen muBte, ist es dagegen
gelungen, alle notwendigen Tabellen fiir Analysen bis zu 40gliedrigen Reihen auf 28 Seiten unterzu-
bringen — dariiber hinaus aber konnte ich es einrichten, daB alle zu einer und derselben Gliederzahl
gehorigen Tabellen stets auf zwei nebeneinanderliegenden Seiten stehen, so daB der Rechner bei der
Ausfithrung einer Analyse nicht umzublidttern braucht. Nur fiir eine Reihe von trigonometrischen
Faktoren, die bei der Analyse von Reihen mit 8, 12, 16 und 24 Gliedern vorkommen, habe ich in Tafel I1a
besondere Multiplikationstafeln mit zweistelliger Genauigkeit und fiir Zahlenfaktoren von 1—1000
berechnet.

Uber die einzelnen Tafeln brauche ich an dieser Stelle nicht besondere Hinweise zu geben — das
ist, soweit n6tig, am Anfang jeder Tafel in besonderen ,,Erliuterungen‘ geschehen, die im zweiten Teil
bei der Losung der ,,Aufgaben’‘ weitgehend vervollstindigt werden. Nur eine Bemerkung muB hier
eingefiigt werden: Die vorkommenden Winkelgr6Ben (Phasen) sind z. T. in gewdhnlichen Graden
(1 Quadrant =90°), z. T. in Zentesimalgraden (Neugraden; 1 Quadrant = 1008) ausgedriickt. Eine
einheitliche Einteilungsweise fiir alle Zwecke lie sich hier nicht durchfithren: bei der Harmonischen
Analyse ist die alte Gradeinteilung vorteilhafter, da 2z = 360° besonders viele ganzgradige Teiler
hat, wihrend bei der Periodogrammrechnung vielfach den Zentesimalgraden (Neugraden) der Vorzug
zu geben ist. Es ist daher in jedem Falle immer diejenige Einteilung zugrunde gelegt worden,
die den Bediirfnissen der Praxis am besten entspricht.

Im zweiten Teil sind 15 verschiedene Aufgaben behandelt — ein verbindender Text sorgt dafiir,
daB sie zusammen, vom Leichteren zum Schwereren fortschreitend, einen einheitlichen praktischen
Lehrgang bilden. Es sind hier zwei Abschnitte gemacht — der erste, mit den Aufgaben 1—11, bezieht
sich auf Harmonische Analyse, der zweite auf die Periodogrammrechnung. Die Aufgaben 12—15 dieses
Abschnittes sind zum Teil sehr ausfithrlich behandelt; das Hauptgewicht ist auf das Analytische gelegt,
das ja in der Praxis immer das Primére sein wird. Auf das Statistische geht lediglich Aufgabe 15 ein,
die ein einfaches Beispiel fiir die Anwendung des Expektanzbegriffs darstellen. Ich habe nicht nur, um
den zur Verfiigung stehenden Raum nicht zu iiberschreiten, auf weitere Beispiele dieser Art verzichtet,
sondern vor allen Dingen auch deshalb, weil ich der Ansicht bin, daB die statistischen Uberlegungen dieser
Art nicht in feststehende Regeln und Schemata zu bringen sind. Gerade der Anfinger wird leicht ver-
leitet, statistische Begriffe wie die Expektanz formal dort anzuwenden, wo die Voraussetzungen fiir eine
solche Anwendung nicht gegeben sind. Die Verschiedenheit der moglichen Vorbedingungen a priori
bei derartigen Untersuchungen ist aber so vielfiltig, daB nur der Rechner imstande ist, sie zu iibersehen
und richtig anzusetzen, der mit den Lehren der praktischen Statistik und ihren Anwendungen auf die
Periodenprobleme griindlich vertraut ist. Hierzu ist noch zu sagen, da gerade die letzteren heute noch
ein keineswegs abgeschlossenes Gebiet der Forschung darstellen — ich mochte bei dieser Gelegenheit
auf das erst vor kurzem erschienene Buch von H. WoLp: “A Study in the Analysis of Stationary Time
Series” (Uppsala 1938) hinweisen, das eine weitere Vertiefung der Gedankenginge bringt, die ich im
vierten Kapitel der ,,Grundlagen und Methoden‘ behandelt habe. Der Leser, der alle diese Dinge
beherrscht, wird die wenigen praktischen Beispiele, die ich meiner Aufgabensammlung vielleicht noch
hitte anfiigen kénnen, nicht sonderlich entbehren — fiir den Anfinger aber wiirde eine solche unvoll-
kommene Auswahl eine Quelle von Gefahren bilden: fiir ihn miiBte es eine Beispielsammlung geben,
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die alle oder wenigstens die hauptsichlichsten statistischen Verhiltnisse beriicksichtigt; diese wiirde
aber fiir sich allein ein Buch von mindestens dem Umfang des vorliegenden ausfiillen. Eine Aufgaben-
sammlung der Periodenstatistik wiirde, wenn sie in naher Zukunft geschaffen wiirde, eine Liicke aus-
filllen, die das vorliegende Werk noch offen 148t.

Den Abschluf3 dieses Buches bildet ein kleines Literaturverzeichnis von Tafelwerken und von Ab-
handlungen, die im Literaturverzeichnis der ,,Grundlagen und Methoden‘ noch fehlen, ferner ein kleines
Verzeichnis von Berichtigungen einiger in den ,,Grundlagen und Methoden stehengebliebener Fehler.

Die ,,Tafeln und Aufgaben® sind schon durch hiufige Hinweise im Text eng mit dem Lehrbuch
,,Grundlagen und Methoden der Periodenforschung“ verbunden und setzen daher bis zu einem gewissen
Grade die Kenntnis dieses Buches voraus. (Hinweise dieser Art sind durch die Abkiirzung GuM mit
folgender Seitenzahl gegeben. Hinweise auf mein 1927 erschienenes Buch: ,,Analyse periodischer Vor-
ginge", Gebr. Borntréger, Berlin, durch das Zeichen 4pV mit folgender Seitenzahl.) Natiirlich kann
aber ein Leser, dem die Grundtatsachen der Harmonischen Analyse und Periodogrammrechnung bekannt
sind, auch ohne das Lehrbuch fertig werden — dafiir sorgen die im Text eingefiigten Erliuterungen und
Formeln, wenn auch der enge Raum nicht immer eine ausfithrliche Begriindung erlaubte.

Dem Verlage danke ich fiir das bereitwillige Eingehen auf meine nicht immer leicht zu befriedigenden
Wiinsche und fiir die gute Ausstattung des Buches. Bei der Berechnung der Tafeln und bei der Korrektur
und Kontrolle halfen: Dr. E. WAHL und Friulein I. Dirksen; die photographischen Periodogramme
stellte Herr R. ENGLER her. Thnen allen danke ich an dieser Stelle.

Berlin, Januar 1939.

K. Stumpff.
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Erster Teil

Tafel 1.

Rechenschemata fiir die Harmonische Analyse gleichabstidndiger Beobachtungen
(Intervalldnge = p).

Tafel Ia: p ungerade (=3, 5, ... 39).

Erlduterungen zu Tafel Ia:

Beobachtungsreihe: y,, vy, ¥, ... ¥p—1 (P=2n-1; ungerade).

Fourierkoeffizienten:
p—1 P p—1
Ay=pay='y,; A”=?a/‘=2y,,cos[uvoc o= 360°
v =0 v=0 - P
p—1
P . =1,2,...n.
Byzzbﬂzg;y,sm,uvoc #

HilfsgréBen C,, S, werden durch einmalige Faltung der Beobachtungswerte gebildet. Faltungs-
schema (zwei Spalten mit n-1 Zeilen) z. B. fiir p=11 (n=75):

vo | — | Co=7v, [ _ Die erste Zeile der zweiten Spalte bleibt unbesetzt. Die
' Vo | Ci=v1i+Yw | Si=¥1— Vi ‘ C, werden durch Addition, die S, durch Subtraktion der im

Vo | Co=ya+V¥s | Se=V¥a—V¥s  Faltungsschema nebeneinanderstehenden y-Werte gebildet.

Vs | Vs | CGa=Va+Vs ‘ S5 = Y5 — s ‘ Die Berechnung der Fourierkoeffizienten fiir die ,,Wellen**
;’: i g:z;’::t; ‘ g:zg::g: . verschiedener Ordnung (u) geschieht durch lineare Kom-
NG ' " bination der trigonometrischen Faktoren coswva bzw. sin ya
mit den C, bzw. S, in (fiir jede Welle verschiedener) Reihen-

folge. Die Vorzeichen der cos- und sin-Faktoren sind auf die C,, S, geworfen. Nur die mit p nicht
kommensurablen Wellen werden berechnet, die iibrigen (s. Aufgabe 2) nach einem Schema fiir ein
kleineres p. Vorzeichen und Index der C,, S, sind fiir jede Welle in der richtigen Reihenfolge an-

gegeben. So ist fiir p= 11, Welle 3 (W. 3):

11

Ay=—-a5=Co+ 0.841 C; -+ 0.415 C;—0.142 C; — 0.655 C; — 0.959 C,
By=--by=  0.5415,—0.910S;+0.990 S, + 0.756 S3— 0.282'S,.

Kontrollen. Die Summen der Kontrollspalten ergeben unter a die Summe der A,, unter b die
Summe der B,. Fiir , Teilkontrolle” erstreckt sich die Summe auf die in der Tafel angegebenen (in-

kommensurablen) Wellen, ohne Ay; fiir ,,Endkontrolle” auf simtliche Wellen, einschlieBlich A,.

Vollstindige Rechenbeispiele siehe Aufgabe 1 und 2 im zweiten Teil.

Stumpff, Tafeln. 1 1



Tafel la

p=3; a=120° p=5; a=72°
. W. 1 . W. 1 W. 2 Endkontrolle
v va | |cosva| | sinva vo | |cosvoa| | sinve
C S C S C S a b
0 0° 1.000 — 0o — 0 0° 1.000 — 0 — 0 — 3.0C, —_
1 120° 0.500 0.866 —1 1 1 72° 0.309 0.951 1 1 2 —2 0.5C, 1.539 S,
2 | 144°] 0.809 0.588 | —2 2 | —1 1| 0.5C, |—0.363 S,
P=73 a=75194286
. W. 1 W. 2 W. 3 Endkontrolle
v va |cosva| | sinwa
C S C S C s a b
0 0° 1.000 — 0o —| o0 — 0 — 4.0 C, —
1 51°43 0.623 0.782 1 1 3 —3 2 —2 0.5C, 2.191 §;
2 | 102°86 | 0.223 0975 |—2 2|—1 1|—3 3| 05C, '|—0.241 S,
3 154°29 0.901 0.434 —3 3 -2 —2|—1 1 0.5 C4 0.627 S,
pP=9; a=40°
) W. 1 W. 2 W.4 Teilkontrolle Endkontrolle
v | va | [cosva sin vo
c s| c s/ cCc s a | b a b
0| 0°| 1.000 — 0O —| 0 —| 0 — 3.0C, ‘ — 5.0 C, —
1 | 40°| 0.766 0.643 1 1| 4 —4| 2—2 — 1.970 S, 0.5C 2.836 S,
2 | 80°| 0.174 0.985 2 2 1 1] 4—4 0.684 S, 0.5C, —0.182 S,
3 1120°| 0.500 086 |—3 3|—3—3/—3 3| —1.5C 0.866 S 0.5C,4 0.866 S,
4 |160°| 0.940 0342 | —4 4|—2 2|—1 1 | —1.286 S, 0.5C, —0.420 S,
p=11; a=732°7273
. W. 1 W. 2 W. 3 W. 4 W. 5 Endkontrolle
v vo |cosve| | sinwa
C S cC S cC S C S C S a b
) 0° 1.000 — o —| 0o —| o —| o —I o — 6.0 C, —
1 32973 0.841 0.541 1 1 5 —5 4 4 3 3 2 —2 0.5C, 3.478 S,
2 65°45 | 0.415 0.910 2 2| 1 1| 3—3 5—5| 4-—4 0.5 C, —0.147 S,
3 98918 0.142 0.990 —3 3|—4 —4 1 —1 1| —2 —2|—5 5 0.5C,4 1.095 S,
4 130°91 0.655 0.756 —4 4 i —2 2|—S5 5 —1 1] —3 3 0.5C, —0.321 S,
) 163°64 0.959 0.282 —35 5,—3 —3|—2 —2|—4 4| —1 1 0.5 C; 0.577 S;
p=13; «=27°6923
. W. 1 W. 2 W.3 W. 4 W. 5 W. 6 Endkontrolle
v vo cosye| | sinva
c s/ C s|C s|C s|C s|cC s a b
0] 0° 1.000 — 0o — 0o — 0o — 0 — 0o — 0o — 7.0 Cy —
1 27°69 | 0.885 0.465 1 1 6 —6 4 —4 3 —3 5 —5 2 —2! 05C, 4.118 S;
2 55°38 | 0.568 0.823 2 2 1 1 5 5 6 —6 3 3 4 —4| 05C, |—0.124 S,
3 | 83°8 | o0.121 0.993 3 3 5 —5 1 1 4 4 2—2 6—6| 05GC 1.318 S;
4 | 110°77 0.355 0.935 | —4 4| —2 2|—3 —3|—1 11 —6 6| —5 5 0.5C, | —0.262 S,
5 | 138%46 | 0.749 0.663 | —5 5|—4 —4 —6 6|—2 —2|—1 1{—3 3| 0.5C; 0.725 S;
6 | 166%15 0.971 0.239 | —6 6| —3 3/ —2 2, —5 —5|—4 —4 —1 1 0.5C¢ [—0.443 S,
| |




Tafel 1a

p=15; a=24°
. W. 1 W. 2 W. 4 W. 7 Teilkontrolle Endkontrolle
v | va | |cosva| | sinve
C s|c s|c s/Cc s| a b a | b
0 0° | 1.000 — 0 — 0 — 0 ~[ 0 — | 4.0C, — 8.0 G, —
1 24°| 0.914 | 0.407 1 1 7—7! 4 4| 2-—2| 05C | 2353S, | 05C 4.757 S,
2 | 48°| 0.669 | 0.743 2 2 1 1 7 —71 4 —4| 05Cy| 1.123Sy| 0.5C, |—0.106 S,
3| 72°| 0309 | 0.951 3 3] 6—6| 3—3] 6—6|—1.0C, | 11765, | 0.5C, 1.539 S,
4| 96°| 0.105 | 0995 |—4 4|—2 2|—1 1|—7 7| 05C,| 0451S,| 0.5C, |—0.223S,
5 | 120° | 0.500 | 0.866 |—5 5|—5—5|—5 5|—5 5|—20C; | 1.732S;| 0.5C; | 0.866 S;
6 | 144° 0.809 0588 | —6 6|—3 3|—6 —6i—3 3|—1.0Cs |—1.902S, 0.5Cs | —0.363 S,
7 | 168°| 0978 | 0208 |—7 7|—4 —4|—2—2 —1 1| 05C, | 0.053S,| 0.5C, | 0.555S,
p=173 a=21°1765
. Wil W2 | W3 | Wae | W5 | We | Wy | W.8 Endkontrolle
v| va | cosva| sinva j |
| Cs|c s|C s;C s|[c s|C s ;C s|C S a b
\
o o0° 1.000 | — 0o— 00— 0 —| 0 —| 0—] 0—| 0—| 0 —| 90C, —
1] 21°18| 0932 (0361 11| 8—8] 6 6| 4—4| 7 7/ 3 3| 5 5 2—2 05C 5.396 S,
2| 42°35| 0.739 |0674| 22| 1 1| 5-—5/ 8—8 3—3 6 6 7—7| 4—4| 05C, |—0.093S,
3| 63°53| 0.446 |0.895| 33| 7—7| 1 1| 5 5 4 4, 8 —8 2-—2| 6—6! 05GC 1.757 Sg
4| 84°71] 0.092 |0996| 44| 2 2| 7 7/ 1 1, 6—6| 5—5 3 3 8 —8| 05C, |—0.194S,
5/105988| 0.274 [0.962|—55 —6 —6|—4 —4|—3 —3|—1 1 —2 —2|—8 8 —7 7| 05GC;s 1.004 S
6]127%6| 0.603 |0.798|—6 6 —3 3|—2 2|—7 —7|—8 8 —1 1 —4 —4|—5 5| 05C; —0.310S,
7| 148°24| 0.850 |0.526|—7 7|—5 —5|—8 8 —6 6 —2 —2 —4 4 —1 1|—3 3| 0.5C 0.662 S,
8|169°41| 0.983 |0.184 |—8 8 |—4 4|—3 —3 —2 2 —5 5|—7 7 —6 6 —1 1| 0.5C, |—0.45 S,
P=19; «=18°9474
. W1 W.2 | W3 | W4 | W5 We6| W7 | WS8|Wo Endkontrolle
v| wva [fcoswal|sinve
CSCS;CSCSCSCSCSCSCSa b
I
o] o° 1.000 | — 0—0—!0— 0—] 0—|0—] 0—, 0—"'0—]100C, —
1] 18°95| 0.946 [0.325| 11| 9—9| 6—6| 5 5 4 4 3—3| 8—8| 7—7| 2—2| 05C 6.034 S,
2| 37°89! 0.789 |0.614| 22| 1 1l 7 7/ 9—9/ 8 8 6—6/ 3 3! 5 5| 4—4| 05C, |—0.083S,
3| 56%°84| 0.547 {0837 33| 8—8 1 1| 4—4| 7—7| 9—9. 5—5| 2—2! 6—6] 0.5C; 1.974 Sq
4] 759791 0.245 0969 44| 2 2 5—5 1 1| 3— 7 7.6 6/ 9—9! 8—8| 0.5C, |—0.172S,
5| 94°74| 0.083 |0.997|—5 5|7 —7—8 8—6 6|—1 1|—4 4—2—2—3 3|—9 9| 0.5C; 1.140 S,
6/113%8| 0.402 |0.916|—6 6 |—3 3 —2 2{—8—8—5 5—1 1—9 9—4—4|—7 7| 0.5C; |—0.271 S,
71132%3| 0.677 |0.736|—7 7 |—6 —6—4 —4|—3 —3|—9 9|—2—2—1 1|—8 8|—5 5| 0.5C, 0.765 S,
81151°58| 0.879 1 0476|—8 8 —4 4—9 9—2 2|—6—6,—5—5—7—7—1 1—3 3| 0.5C; ' —0.389S,
9/170°53| 0.986 |0.165|—9 9 |—5—5—3 3 —7 7|—2—2|—8 —8i~4 41—6—6_1 1] 0.5C, 0.543 S,
1*



Tafel la

p=21;
. W.1 W. 2 W. 4 W.5 W. 8 W. 10
v 24 |cos v sin vor
C S C S C S C S C S C S
0 0° 1.000 — 0 — 0 — 0o — 0 — 0 — 0 —
1 17°14 0.956 0.295 1 1 10 —10 5—75 4 — 4 8 8 2 — 2
2 34°29 0.826 0.563 2 2 1 1 10 —10 8 — 8 5—5 4 — 4
3 51°43 0.623 0.782 3 3 9—9 6 6 9 9 3 3 6 — 6
4 68°57 0.365 0.931 4 4 2 2 1 1 5 5 10 —10 8 — 8
5 85°71 0.075 0.997 5 5 8 — 8 4 — 4 1 1 2 — 2 10 —10
6 102°86 0.223 0.975 —6 6 |—3 3|1 —9—-—9|—3—3|—6 6|—9 9
7 120°00 0.500 0866 | —7 7 |\—7—7|—7 7|—=7—7|—7—7|—7 7
8 137°14 0.733 0.680 — 8 8 |— 4 4| — 2 2|—10 10 |— 1 1|— 5 5
9 154°29 0.901 0.434 -9 91—6-—-6|—3—3|—6 6| — 9 91— 3 3
10 171%43 0.989 0.149 —10 10 |— 5§ 5/ —8—8|—2 2| —4—4—1 1
p=23;
. 1 W.2 W.3 W. 4 W. 5 W. 6
v va |cos va| sin va
cC S CcC s C S C S C S CcC s
0 0° 1.000 — 0o — 0 — 0 - 0 — 0 — o —
1 15°65 0.963 0.270 1 1 11 —11 8 8 6 6 9—9 4 4
2 31930 0.854 0.520 2 2 1 1 7 -7 11 —11 5 5 8 8
3 46°96 0.683 0.731 3 3 10 —10 1 1 5 — 5 4— 4 11 —11
4 62°61 0.460 0.888 4 4 2 2 9 9 1 1 10 10 7 — 7
5 78726 0.203 0.979 5 5 9 —9 6—6 7 7 1 1 3 —3
6 93°91 0.068 0.998 —6 6| —3 3| —2 2|—10 —~10| — 8—8 | — 1 1
7 109°57 0.335 0.942 -7 7,—8 —8|—10 10| —4 —4]|—6 6 |—35 5
8 125%22 0.577 0.817 — 8 8| —4 4 | —5—5|—2 2 —3—3 1 —9 9
9 140°87 0.776 0.631 -9 9| —7—71—3 3]—38 8| —11 11 | —10 —10
10 156°52 0.917 0.398 —10 10 | —5 5| —11 11 |—9 —9| -2 2|—6—6
11 172°17 0.991 0.136 -1 11| -6 —6| —4—4|—-3 —3| —7—7|—2—2
p=25;
. 1 W.2 W. 3 W. 4 W.6 W. 7 W. 8
v Yo |cosva| | sinve
C S C S C S C S C S C S C S
0 0° 1.000 — 0 — 0o — 0o — 0 — 0 — 0 — 0 —
1 14°%4 0.969 0.249 1 1 12 —12 8 — 38 6 — 6 4 — 4 7 —7 3 —3
2| 28°8 0.876 0.482 ) 1 1 9 9 12 —12 8 — 8 11 11 6 — 6
3| 43°%2 0.729 0.685 3 3 11 —11 1 1 7 12 —12 4 4 9 — 9
4| 57° 0.536 0.844 4 4 2 2 7—7 9 9 3 —3 12 —12
5/ 72% 0.309 0.951 5 5 10 —10 10 10 — 5 5 10 —10 10 10
6 86% 0.063 0.998 6 6 3 3 2 2 11 —11 1 1 8 8 7 7
7| 100°8 0.187 0982 | —7 7|—9 —9|—6—6|—8 8| —3 —3]—1 1|— 4 4
8| 115°2 0.426 0905 | — 8 8 | —4 4 —11 11 |— 2 2| —7 — 71— 6 — — 1 1
9| 129°% | 0.637 0771 | — 9 9| —8 —8 | —3 3 !—4 —4|—11 —11|—12 12| —2 — 2
10 144°0 0.809 0.588 | —10 10 | —5 5|—5—5|—10 —10| —10 10| — 5 5|— 5 —5
11| 158%4 0.930 0368 | —11 11 | —7 — 7 | —12 12 | — 9 9| — 6 6| —2 —2|—8 —38
12| 172°8 0.992 0.125 | —12 12 | —6 6| —4 4]—3 3|— 2 2/ — 9 — 9 —11 —11




Tafel la

a=17°1429
Teilkontrolle Endkontrolle
a ’ b a b
6.0 C, — 11.0 C, —
0.5C, 3.615 S, 0.5C, 6.672 S,
0.5C, 1.031 S, 0.5C, —0.075 S,
—1.0C, 1.564 S, 0.5Cq 2.191 S,
0.5C, ' —0.393S, 0.5C, —0.154 S,
0.5C; 1.899 S 05C, = 1.274 S,
—1.0Cq 1.950 S¢ 0.5C, | —0.241 S,
—3.0C, — 0.5C, 0.866 S,
0.5C; | —1.665S, 0.5Cq —0.341 Sg
—1.0C, 0.868 S, 0.5C, 0.627 S,
0.5C | —1.957 Sy, 0.5Cy | —0.464 S5
o =15°6522
W. 7 W. 3 W.9 W. 10 W. 11 Endkontrolle
C S C S C S C S C S a b
0o — 0 — 0o — 0o — 0o — 12.0 C, —
10 10 3 3 5 —~5 7 7 2 — 2 0.5C, 7.310 S,
‘ 3 —3 6 6 10 —10 9 — 9 4 — 4 0.5C, —0.069 S,
7 7 9 9 8 8 2 — 2 6 — 6 0.5C, 2.406 S,
6 —6 11 —11 3 3 5 5 8§ — 8 0.5C, —0.140 S,
4 4 8§ — 8 2 — 2 11 —11 10 —10 0.5C;s —1.407 S;
-9 —9 | —5 — 5| —7 —7| —4—4; —11 11 0.5 Cg —0.217 S
— 1 1 | —2 —2| —11 11| — 3 31 —9 9 0.5C, 0.965 S,
—11 11 — 1 1 — 6 —10 10 — 7 7 0.5Cq —0.304 Sg
-2 —2 — 4 4 — 1 1 — 6 — 6 — 5 5 0.5C, 0.708 Sy
— 8 8 — 7 7 —4 -4 —1 1| — 3 3 0.5Cy —0.407 Sy
-5 —5| —10 10| —9 —9| — 8 81 — 1 1 0.5Cy, 0.535 S,
o =14%4
W.9 W. 11 W. 12 Teilkontrolle Endkontrolle
C S C S C S a b a b
0 — 0 - 0o - 10,0 C, — 13.0 C, —
11 —11 9 —9 2 — 2 — 6.409 S, 0.5C 7.947 S,
3 3 7 7 4 — 4 — 0.299 S, 0.5C, —0.063 S,
8§ — 38 2 — 2 6 — 6 — 2.259 S, 0.5Cq 2.621 S,
6 6 1M —11 8§ — 8 — 1.409 S, 0.5C, —0.128 S,
5 — 5 5 5 10 —10 —2.5C; 1.539 S; 0.5C; 1.539 S;
9 9 4 — 4 12 —12 —_— —1.739 S, 0.5 Cq —0.198 S,
— 2 — 2| —12 12 —11 11 — 1.427 S, 0.5C, 1.063 S,
—12 12| — 3 3| —09 9 — —0.639 S, 0.5Cq —0.275 S,
-1 11 —6 —6| — 7 7 — 2.327 S, 0.5C, 0.788 S,
—10 —10| —10 10 | — 5 5 —2.5Cy —0.363 Sy 0.5 Cyo —0.363 Sy
— 4 41 —1 1] — 3 3 —0.935 Sy 0.5Cy 0.604 Sy
-7 — 7| —8 —8]| —1 1 — —0.107 Sy, 0.5Cyy —0.470 S,




Tafel la

p=27;
. W.1 W. 2 W. 4 W.5 W.7 W. 8
Vo |cos va| sin vo
C S C S C S CcC S C S C S
0 0° 1.000 — 0 — 0 — 0 — 0 — 0 — 0o —
1 13°33 0.973 0.231 1 1 13 —13 7 7 11 11 4 4 10 —10
2 26°67 0.894 0.449 2 2 1 1 13 —13 5—5 8 3 7
3 40°00 0.766 0.643 3 3 12 —12 6 — 6 6 6 12 12 3 —3
4 53°33 0.597 0.802 4 4 2 2 1 1 10 —10 11 —11 13 —13
5 66°67 0.396 0.918 5 5 11 —11 8 8 1 1 7 — 7 4 4
6 80°00 0.174 0.985 6 6 3 3 12 —12 12 12 3 — 3 6 — 6
7 93°33 0.058 0.998 —7 7 |—10 —10|—5—5|—4 —4|—1 1) —11 11
8 106°67 0.287 0.958 — 8 8 |— 4 41— 2 2| — 7 71— 5 50— 1 1
9 120°00 0.500 0.866 —9 9 | —9—9|—09 9/ —9 —9|—9 9|—9—09
10 133°33 0.686 0.727 —10 10 | — 5 5(—11 —11 | — 2 2| —13 13| — 8 8
11 146°67 0.835 0.550 —11 11 |— 8 — 8| — 4 — 4| —13 13| —10 —10| — 2 — 2
12 160°00 0.940 0.342 —12 12 | — 6 6|— 3 3| —3—3{—6—6|—12 —12
13 173933 0.993 0.116 —13 13 |— 7 — 7|—10 10 8 8 —2—2|—3 5
pP=29;
. W.1 W. 2 W.3 W. 4 W.5 W. 6 W.7
v| va [cosve| | sin ya
cC S cC S C S C S C S CcC S C S
o] o° 1.000 — 0 — 0o — 0 — 0 — 0 — 0o — 0 —
1] 12°41 | 0.977 0.215 1 1 14 —14 10 10 7 —7 6 6 5 5 4 — 4
2| 24°83 | 0.908 0.420 2 2 1 1 9 — 14 —14 12 12 10 10 8 — 8
3| 37°24| 0.796 0.605 3 3 13 —13 1 1 8 8 11 —11 14 —14 12 —12
4| 49°6 | 0.647 0.762 4 4 2 2 11 11 1 1 5 —5 9—9 13 13
5| 62°07 | 0.468 0.884 5 5 12 —12 8 — 8 6 — 6 1 1 4 — 4 9 9
6| 74°%48 0.268 0.964 6 6 3 3 2 2 13 —13 7 7 1 1 5 5
7| 86°90 | 0.054 0.999 7 7 1 —11 12 12 9 9 13 13 6 6 1 1
8| 99°31 | 0.162 0987 | — 8 8 |— 4 41— 7 —7|—2 2|—10 —10 | —11 11| — 3 — 3
9| 111°72 | 0.370 0.929 —9 9 |—10 —10| — 3 3| —5—5|—4—4|—13 —13|— 7 — 7
10| 12414 | 0.561 0.828 | —1¢ 10 | — 5 5] —13 13| —12 —12 | — 2 2| — 8 — 8| —11 —11
11| 136°55 | 0.726 0688 | —11 11 |— 9 —9|— 6 —6|—10 10| — 8 8| —3 —3|—14 14
12| 148°97 | 0.857 0,516 | —12 12 | — 6 6| — 4 41— 3 3]-—-14 14| — 2 2 —10 10
13} 161°38 | 0.948 0319 | —13 13 |— 8 — 8| —14 14| — 4 — 4| —9 — 9| — 7 71— 6 6 |
14 173°79 | 0.994 0.108 | —14 14 | — 7 7/— 5 —5|—11 —11|—3—3|—12 12]— 2 2 |
p=31;
. W.1 W.2 W.3 W. 4 W.5 W.6 Ww.7 W.38
v | ra |cosva| |sinva
C S C S C S cC S C S C C S C S
ol o0° 1.000 — 0 — 0 0o — 0 — 0o — 0o — 0 — 0 —
1] 11°61 | 0.980 | 0.201 1 1| 15 —15| 10 —10 8 8 6 — 6 5—5 9 9 4 4
2| 2323 | 0.919 |0.394 2 2 1 1 11 11| 15 —15{ 12 —12] 10 —10| 13 —13 8 8
3| 34°84| 0.821 |0.571 3 3] 14 —14 1 1 7 — 7| 13 13 15 —15 4 — 4] 12 12
4| 46%45 | 0.689 |0.725 4 4 2 2 9 — 9 1 1 7 70 11 11 5 5/ 15 —15
5/ 58°06| 0.529 |0.849 5 5| 13 —i3| 12 12 9 9 1 1 6 6/ 14 14| 11 —11
6| 69°%68 | 0.347 |0.938 6 6 3 3 2 20 14 —14 5 — 5 1 1 8 — 8 7 — 7
7| 81°29 | 0.151 | 0.988 7 71 12 —12 8§ — 8 6 — 6| 11 —ii 4 — 4 1 1 3 — 3
8 92990 | 0.051 |0999|— 8 8|— 4 41—13 13|— 2 2/—14 14— 9 — 9|—10 10|— 1 1
9|104%52 | 0.251 |0.968,— 9 9|—11 —11|— 3 3|—10 10|— 8 8|—14 —14|—12 —12|— 5 5
10| 116213 | 0.440 |0.898 | —10 10|— 5 5|— 7 — 7|—13 —13|— 2 2|—12 12|— 3 — 3|— 9 9
11]127°74 | 0.612 |0.791 | —11 11 |—10 —10|—14 14 |— 5 — 5|— 4 — 4 |— 7 71— 6 6|—13 13
12| 13935 | 0.759 | 0.651 | —12 12|— 6 6|— 4 4|— 3 3|—10 —10|— 2 2/—15  15/—14 —14
13| 150°%97 | 0.874 |0.485\—13 13|— 9 — 9|— 6 — 6|—11 11|—15 15|— 3 — 3|— 7 — 7|—10 —10
14| 162°58 | 0.954 | 0.299 | —14 14— 7 7|—15 15|—12 —12|— 9 9|— 8 — 8|— 2 2|— 6 — 6
15| 174°19 | 0.995 | 0.101|—15 15{— 8 — 8|— 5 5—4 — 4|— 3 3—13 ~13’-11 1M|— 2 —2




Tafel 1a

a=13°3333
W. 10 W. 11 W. 13 Teilkontrolle Endkontrolle
C S C S C S a b a b
0o - 0 — o - 9.0 C, — 14.0 C, —
8 — 8 5 5 2 — 2 - 5.749 S; 0.5C, 8.585 S,
11 11 10 10 4 — 4 — 0.123 S, 0.5C, —0.058 S,
3 3 12 —12 6 — 6 — 1.970 S, 0.5C, 2.836 S,
5 — 5 7 — 7 8 — 8 — 0.301 S, 0.5 C, —0.118 S;
13 —13 2 — 2 10 —10 — 1.251 Sy 0.5 C4 1.670 Sy
6 6 3 3 12 —12 — 0.684 S; 0.5 Cq —0.182 S;
—2 —2|—38 8| —13 13 — 0.977 S, 0.5 C, 1.159 C,
—10 —10 | —13 13 | —11 11 - 2.583 Sy 0.5 Cq —0.251 S
— 9 9| —9 —91—9 9 —4.5C, 0.866 Sy 0.5 Cy 0.866 S,
— 1 1] —4 — 4| —7 7 - —3.165 Sy 0.5 Cyy —0.329 Sy,
-7 — 7| =1 1| — 5 5 — 0.855 Syt 0.5 Cy, 0.672 Sy
—12 12| — 6 6 — 3 3 — —1.286 S, 0.5 Cjy —0.420 Sy
— 4 4| —11 1| — 1 1 — 0.949 Sy 0.5 Cyy 0.530 Sy
oo =12%4138
W. 8 W. 9 W. 10 W. 11 W. 12 W. 13 W. 14 Endkontrolle
C S C S C S C S C S C S C S a b
0o — 0 — 0 — 0o — 0o — 0 — 0o — 15.0 C, —
1 11 13 13 3 3 8 8 12 —12 9 9 2 — 2 0.5 C, 9.222 S,
7—7 3 —3 6 6 13 —13 5 5 1 —11 4 — 4 0.5 C, —0.054 S,
4 4 10 10 9 9 5—5 7 =7 2 —2 6 — 6 0.5 C, 3.050 Sy
14 —14 6 — 6 12 12 3 3 10 10 7 7 8 — 8 0.5 C4 —0.110 S,
3 — 3 7 7 14 —14 1 11 2 —2 13 —13 10 —10 0.5 Cy4 1.801 S,
8 8 9— 9 11 —11 10 —10 14 —14 4 — 4 12 —12 0.5 Cq —0.168 S¢
10 —10 4 4 8 — 8 2 — 2 3 3 5 5 14 —14 0.5 C, 1.255 S,
— 1 1| —12 —12 | —5— 5 —6 6| —9—9| —14 14| —13 13 0.5 Cq —0.231 Sq
—12 12| — 1 1, —2— 2| —14 14| — 8 8| —6 — 6| —11 11 0.5C, 0.943 S,
— 6 — 6| —14 14| — 1 1| —7—7|—4—4]—3 3| —09 9 0.5 Cyo —0.301 Sy
— 5 50| —2—2| — 4 4| —1 1| —13 13! —12 12| — 7 7 0.5Cy, 0.737 Sy
—13 —13 | —11 11 | — 7 7/—9 9/ —1 1| —8—8]—35 5 0.5 Cys —0.380 S;4
—2—2|—5—5 —10 10} —12 —12 | —11 —11 | — 1 1| —3 3 0.5 Cy3 0.589 S;3
-9 9| — 8 8| —13 13| —4—4/|— 6 6| —10 10| — 1 1 0.5 Cyy —0.474 Syy
oo =11°6129
W.9 W. 10 W. 11 w. W. 13 W. 14 W. 15 Endkontrolle
C S C S C S C S C S C S C S a b
0 — 0o — 0o — 0o — 0 — — | 0o — 16.0 C, —
7 7 3—3 14 —14 13 13| 12 12 11 —11 2 — 2 0.5 C, 9.859 S,
14 14 6 — 6 33 5—5. 7 —7 9 9 4— 4 0.5 C, —0.051 S,
10 —10 9 — 9 11 —11 8 8 5 5 2 — 2 6 — 6 0.5 C4 3.264 S,
3 — 3 12 —12 6 6 10 —10 14 —14 13 —13 8§ — 8 0.5C, —0.103 S,
4 4 15 —15 8§ — 8 3 3 2 — 2 7 7, 10 —10 0.5 Cy 1.931 S;
1M1 1 13 13 9 9 15 —15 10 10 4 — 4 12 —12 0.5Cq —0.157 S;
13 —13 10 10 5 —5 2 — 2 9 — 9 15 —15 | 14 —14 0.5 C, 1.350 S,
—6—6| — 7 71 —12 12 —11 11 — 3 3| —5 5 —15 15 0.5 Cy —0.215 S
—1 1| — 4 4| —2—2|—7—7|—15 15| —6— 6| —13 13 0.5 Cy 1.019 S,
— 8 8| — 1 1| —15 15! — 6 6| —4— 4| —14 14 —11 1 0.5 Cyo —0.278 Sy
—15 15 | — 2 — 2| — 1 1| —12 —12 ‘ — 8 8| — 3 3/—9 9 0.5 Cyy 0.802 Sy,
—9—9|—5—5|—13 —13 | — 1 1 —11 —11| —8—8|—7 7 0.5 Cpy —0.348 Sy,
—2—2|—8—8|—4 4| —14 14 —1 1| —12 12| — 5 5 0.5 Cy3 0.646 Syg
— 35 51 —11 —11 | —10 —10 | — 4 — 4 | —13 13| — 1 11— 3 3 0.5Cyy —0.429 Sy;
—12 12| —14 —14 | — 7 7!1—9 9 I — 6 — 6| —10 ——10‘l — 1 1 0.5 Cy5 0.526 S5




Tafel la

p=33;
. W. 1 W.2 W. 4 W. 5 W. 7 W. 8 W. 10
v 13 [cosya| | sinve
CcC S cC S C S C S C S C S C S
o o0° 1.000 — 0 — 0o — 0o — 0 0 - 0 - 0 —
1! 10°91 | 0.982 0.189 1 1 16 —16 8§ — 8 13 —13 14 —14 4 — 41 10 10
2| 21°82 0.928 0.372 2 2 1 1 16 —16 7 7 5 5 8§ — 8 13 —13
3| 32073 | 0.841 0.541 3 3 15 —15 9 9 6 — 6 9—9 12 —12 3—-3
4| 43°64 | 0.724 0.690 4 4 2 2 1 1 14 14 10 10 16 —16 7 7
5| 54°55| 0.580 0.815 55 14 —14 7 —7 1 1 4 — 4 13 13 16 —16
6| 65°45| 0.415 | 0.910 6 6 3 3| 15 —15| 12 —12| 15 15 9 9 6 — 6
7| 76936 | 0.236 0.972 7 7 13 —13 10 10 8 8 1 1 5 5 4 4
8| 87927 | 0.048 0.999 8 8 4 4 2 2 5 — 5 13 —13 1 1 14 14
o| 98°18 | 0.142 0990 | — 9 9 | —12 —12|— 6 — 6| —15 15| — 6 6/ —3 —3/—9—09
10| 109°09 | 0.327 0.945 | —10 10 | — 5 5| —14 —14 | — 2 2| —8—8|—7—7|—1 1
11| 120°00 | 0.500 0.866 | —11 11 | —11 —11 | —11 11 | —11 —11  —11 11 —11 —11 | —11 11
12| 130991 | 0.655 0.756 | —1212 |— 6 6| — 3 3|— 09 9| — 3 — 3|—15 —15 | —12 —12
13| 141°82 | 0.786 0.618 | —1313 | —10 —10 | — 5 — 5| — 4 — 4| —16 16| —14 14| — 2 — 2
14| 152°73 | 0.889 0.458 | —14 14 | — 7 71—13 —13 | —=16 16| — 2 2|—10 10|— 8 8
15| 163%64 | 0.959 0282 | —1515 |—9 —9|—12 12| — 3 3/—12 —12|— 6 6| —15 —15
16| 174°55 | 0.995 | 0.095 | —1616 |—8 8|—4 4, —10-10|—7 7|—2 2|[—5—35
p=35;
. W. 1 W.2 W.3 W. 4 W. 6 W. 8 W.9
v | va [cosya| | sinva
Cc S C S C S C S C S C S C S
0 o0° 1.000 —_— 0 — 0 — 0o — 0 — 0 — 0 0 —
1| 10°29 | 0.984 0.179 1 1 17 —17 12 12 9 9 6 6 13 —13 4 4
2| 20°57 | 0.936 0.351 2 2 1 1 11 —11 17 —17 12 12 9 9 8 8
3] 30°86| 0.858 0.513 3 3 16 —16 1 1 8 — 8 17 —17 4 — 4 12 12
4| 41°14 | 0.753 0.658 4 4 2 2 13 13 1 1 11 —11 17 —17 16 16
5| 51°43 | 0.623 0.782 5 5 15 —15 10 —10 10 10 5—5 5 5 15 —15
6! 61°71 | 0.474 0.881 6 6 3 3 2 2 16 —16 1 1 8 — 8 11 —11
71 72%0 | 0.309 0.951 7 7 14 —14 14 14 7 — 7 7 7 14 14 7 — 7
8| 8229 0.134 0.991 8 8 4 4 9—9 2 2 13 13 1 1 3—3
9| 92757 | 0.045 0999 | — 9 9 | —13 —13 | — 3 3/ —11 11 |—16 —16 | —12 —12 | — 1 1
10| 102°86 | 0.223 0.975 | —10 10 | — 5 5|—15 15| —15 —15|—10 —10 ,—10 10| — 5§ 5
11| 113%14 | 0.393 0920 | —11 11 |—12 —12|— 8 — 8| — 6 —6|—4 —4/—3 —3/—9 9
12| 123°%43 | 0.551 0.835 | —12 12 |— 6 6|— 4 41— 3 3/— 2 2| —16 —16 | —13 13
13{133°71 | 0.691 0.723 | —13 13 | —11 —11 | —16 16| —12 12| — 8 8§ — 6 6|—17 17
14| 144°00 | 0.809 0.588 | —14 14 | — 7 7 —7—7|—14 —14|—14 14— 7 — 7| —14 —14
15| 154°29 | 0.901 0.434 | —1515 |—10 —10|— 5 5/—5—5|—15 —15|—15 15| —10 —10
16| 164°57 |  0.964 0.266 | —16 16 | — 8 8| —17 17|— 4 4| —9 —9|— 2 2|— 6 —6
171 174°86 | 0.996 009 | —1717 |— 9 —9|—6 —6|—13 13|— 3 — 3| —11 —11 | — 2 — 2




Tafel la

o ==10°9091
W. 13 W. 14 W. 16 Teilkontrolle Endkontrolle
C S cC s C S a b a b
0 — 0o — 0 — 10.0 C, : — 17.0 C, —
5—5 7 — 7 2 — 2 0.5C, 6.153 S, 0.5 C, 10.496 S,
10 —10 14 —14 4 — 4 0.5 C, 0.965 S, 0.5 C, —0.048 S,
15 —15 12 12 6 — 6| —1.0C | 23848, 0.5 Cy 3.478 S,
13 13 5 5 8§ — 8 0.5 C, —0.641 S, 0.5 C, —0.096 S,
8 8 | 2 — 2 10 —10 0.5 C4 2.351 S 0.5 C, 2.061 S
3 3 9 — 9 12 —12 | —1.0Cq 0.430 S 0.5 Cq —0.147 S,
2—2 ! 16 —16 14 —14 0.5 C, 0.257 S, 0.5 C, 1.445 C,
7 — 7 10 10 16 —16 0.5 Cq 1.761 Sq 0.5 Cq —0.200 Sq
—12 —12 | — 3 3| —15 15 —1.0 C, 0.948 S, 0.5 C, 1.095 S,
~16 16 | — 4 — 4 | —13 13 0.5 Cyo 2.353 Sy 0.5C, | —0.258 S,
—11 11 | —11 —11 | —11 11 | —350Cy, 1.732 S, 0.5 Cpy 0.866 Sy,
—6 6| —15 15| —9 9| —1.0C; | —3.800 S, 0.5C;, | —0.321 Sy,
—1 1| —8 8| —7 7 0.5C;3 | —0.017 Sy 0.5 Cyg 0.702 Sy3
— 4 — 4| —1 1| — 5 5 0.5C, | —0.623 Sy, 0.5 Cyy —0.393 Sy
—9—9 | —6—-6  —3 3 —1.0 G4 0.898 S;5 0.5 Cis 0.577 Sis
—14 —14 | —13 —13 | — 1 1 0.5C, | —1.921 S 0.5Cig | —0.477 Sy
o« =10°2857
W. 11 W. 12 W. 13 | W. 16 ‘ W. 17 Teilkontrolle Endkontrolle
cC s | C s c s c s | C s a b a b
\
0 — 0 — o — 0 — 0o — 12.0 C, — 18.0 C, —
16 16 3 3 8§ — 8| —11 11 2 — 2 0.5C, 7.406 S, 0.5C, 11.133 S,
3—3 6 6 16 —16 13 —13 4 — 4 0.5 C, 0.558 S, 0.5 C, —0.045 S,
13 13 9 9 11 11 2 — 2 6 — 6 0.5 Cq 2.702 S, 0.5 Cy 3.691 S,
6 — 6 12 12 3 3 9 9 8§ — 8 0.5C,4 2.076 S, 0.5C,4 —0.091 S,
10 10 15 15 5—5 15 —15 10 —10 | —2.0C; 1.950 S; 0.5 Cy 2.191 S;
9—9 17 —17 13 —13 4 — 4 12 —12 0.5 Cq . 0.514 S¢ 0.5 Cq —0.138 Sg
7 7 14 —14 14 14 7 7 14 —14 | —3.0C, 1.902 S, 0.5 C, 1.539 S,
12 —12 11 —11 6 6 17 —17 16 —16 0.5 Cg —2.744 S, 0.5 Cq —0.188 S
— 4 4| —-8—8|—2—2|—6—6|—17 17 0.5 C, 2.950 S, 0.5 Cy 1.170 S,
—15 —45 | —~ 5 — 5| —10 —10 | — 5 5| —15 15| —2.0C;, | —0.868 Sy, 0.5C,, | —0.241 Sy
—1 1| — 2 — 2| —17 17 | —16 16  —13 13 0.5 Cy 0.018 Sy, 0.5 Cy, 0.929 S;;
—17 17| — 1 1| —09 9| —8 — 81 —11 11 0.5Cyy | —0.176 Sy, 0.5C;, | —0.299 S,
—2—2|—4 4] =1 11 —3 3 —9 9 0.5 Cy3 2.586 S5 0.5 Cyq 0.757 Sy
—14 14| —7 7|—7—7|—14 14 —7 7| —30C, 1.176 Sy, 0.5C, | —0.363 Sy
—5—5|—10 10| —15 —15 | —10 —10 | — 5 5| —2.0C, | —1.564 Sy 0.5 Cy4 0.627 S;5
—11 11| —13 13| —12 12 | — 1 1, —3 3 0.5C | —1.734 S 0.5Cig | —0.437 Sig
—8—8|—16 16| —4 4| —12 12— 1 1 0.5 Cy, 0.260 Sy 0.5 Cyy 0.523 S;4




Tafel la

p=37;

v| wo |[coswel sinva

0 0° 1.000 — 0 — 0 — o — o — 0 — 0 — 0o — 0 — 0 —

1 9%73| 0.986 | 0.169 1 1 18 —18 12 —12 9 — 9 15 15 6 — 6/ 16 16 14 14 4 — 4
2 19%°46, 0.943 | 0.333 2 2 1 1 13 13 18 —18 7 — 7 12 —12] 5 —5 9 —9 8 — 8
31 29%219| 0.873 | 0.488 3 3 17 —17 1 1 10 10; 8 8 18 —18 11 11 5 5 12 —12
4 38‘392 0.778 | 0.628 4 4 2 2 11 —11 1 1 14 —14 13 13| 10 —10, 18 —18 16 —16
5| 48°65| 0.661 | 0.751 5 5§ 16 —16| 14 14 8 — 8 1 1 7 7 6 6 4 — 4 17 17
6| 58°38| 0.524 |0.852] 6 6| 3 3 2 2 17 —17 16 16 1 1 15 —15 10 10, 13 13
7| 68211| 0.373 |0.928| 7 7| 15 —15 10 —10 11 11 6 —6 5 — 5 1 1 13 —13 9 9
8 77°84| 0.211 | 0.978 8 8 4 4, 15 15 2 2 9 9 11 —11:‘ 17 17 1 1 5 5
9 87°57| 0.042 10.999) 9 9, 14 —14/ 3 33 7 — 7 13 —13 17 —17, 4 — 4 15 15 1 1
10| 97°30| 0.127 | 0.992|—10 10|— § 5— 9 — 9—16 —16— 2 2—14 14—12 12— 8§ — 8— 3 — 3

11/ 107°03| 0.293 |0.956|—11 11|—13 —13—16 16—12 12—17 17— 8 88— 9 —9— 6 6— 7 — 7
12/116276| 0.450 | 0.893|—12 12|— 6 6— 4 4— 3 33— 5 —5—2 2— 7 7—17 —17—11 —11
13/ 126°49| 0.595 | 0.804 | —13 13|—12 —12— 8 — 8— 6 — 6—10 10— 4 — 4—14 —14— 3 — 3—15 —15
14)136°22] 0.722 | 0.692 —14 14|— 7  7—17 17—15 —15—12 —12—10 —10— 2  2—11 11—18 18
15/ 145295| 0.829 | 0.560 |—15 15|—11 —11—5 5—13 13— 3 3—16 —16—18 18—12 —12—14 14
16/155%68| 0.911 |0.412|—16 16|~ 8 8— 7 — 7— 4  4—18 18—15 15— 3 — 3— 2 2—10 10
17/165241| 0.968 |0.252|—17 17/—10 —10—18 18— 5 — 5— 4 — 4— 9 9—13 13—16 16— 6 §
18/ 175°14| 0.996 [0.085/—18 18|— 9 99— 6  6—14 —14—11 11— 3 3— 8 — 88— 7 — 7— 2 2

p=39;

. W.1 W. 2 W. 4 W.5 W.7 W.8 W. 10 \

| va |cosva| | sinya :
C S C S C S C S C S C S C S
0| o0° 1.000 — 0o — 0o — 0o — 0 — 0o — 0 — 0o —
1 9°23 | 0.987 0.160 11 19 —19| 10 10 8 8 11 —11 5 5 4 4
2| 18%46 | 0.949 0.317 2 2 1 1 19 —19 16 16 17 17 10 10 8 &
3| 27°69 | 0.885 0.465 3 3 18 —18 9 —9 15 —15 6 6 15 15 12 12
4| 36°92| 0.799 0.601 4 4 2 2 1 1 7 — 7 5—35 19 --19 16 16
5| 46°15| 0.693 0.721 5 5 17 —17 11 11 1 1 16 —16 14 —14 19 —19
6] 55°38 0.568 0.823 6 6 3 3 18 —18 9 9 12 12 9 — 9 15 —15
71 64°%2 | 0.429 0.903 7 7 16 —16 8§ — 8 17 17 1 1 4 — 4 11 —11
8| 73°85, 0.278 0.961 8 8 4 4 2 2 14 —14 10 —10 1 1 7 — 7
9! 83°8 | 0.121 0.993 9 9 15 —15 12 12 6 — 6 18 18 6 6 3 -3
10| 92°31 | 0.040 0.999 | —10 10 | — 5 5/ —17 —17 | — 2 2| —7 71 —11 11— 1 1
11| 101°54 | 0.200 0980 | —11 11 | —14 —14|— 7 — 7/ —10 10| — 4 — 4| —16 16| — 5§ 5
12| 110°77 | 0.355 0.935 | —12 12 | — 6 6 — 3 3| —18 18| —15 —15|—18 —18 | — 9 9
13| 120°00 | 0.500 0.866 | —13 13 | —13 —13 | —13 13| —13 —13 | —13 13 | —13 —13 | —13 13
14| 129°23 | 0.632 0.775 | —14 14 | — 7 7/—16 —16|— 5 — 5| — 2 2| — 8 — 8, —17 17
151 138%46 | 0.749 0.663 | —15 15 | —12 —12 | — 6 — 6| — 3 3/—9 —9]— 3 —31—18 —18
16| 147969 | 0.845 0.534 | —16 16 | — 8 8 — 4 4 —11 11| —19 19]— 2 2| —14 —14
17| 156°92 | 0.920 0.392 | —17 17 | —11 —11|—14 14| —19 19| — 8 8| — 7 7 —10 —10
18] 166°15 | 0.971 0.239 | —18 18 | — 9 9|—15 —15| —12 —12| — 3 — 3  —12 12| — 6 — 6
19| 175°38 | 0.997 0080 | —19 19 | —10 —10 | — 5 — 5| — 4 — 4| —14 —14 | —17 17 | — 2 — 2
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Tafel la

o= 9°7297
W.10 | W.11 | W.12 | W.13 | W.14 | W.15 | W.16 | W.17 | W.18 Endkontrolle
C s|C s|]C sfC s|C s|Cc s|Cc s|c s!lc s a b
0 — 0 — 0o — 0o — 0o — 0o —| o0 — 0o — 0 — | 19.0C, —
11 —11} 10 —10] 3 — 3| 17 —17/ 8 8 5 5 7 70 13 —13 2 — 2 0.5C, | 11.771 S,
15 15| 17 17] 6 — 6] 3 3 16 16/ 10 10 14 14| 11 11 4 — 4| 0.5C, |—0.043 S,
4 4 7 71 9 — 9 14 —14 13 —13] 15 15 16 —16] 2 — 2| 6 — 6| 0.5C, 3.905 S,
7—7 3—3 12—120 6 6 5—5 17 —17 9 — 9 15 —15 8 — 8 0.5C, |—0.086S,
18 —18/ 13 —13] 15 —15 11 —11) 3 3 12 —12 2 — 2 9 9 10 —10{ 0.5C; | 2.320S,
8 8 14 14 18 —18 9 9 11 11 7 —7 5 5 4 — 4 12 —12] 0.5C; |—0.130 S,
3—3 4 4 16 16 8 — 8 18 —18] 2 — 2 12 12 17 —17, 14 —14| 0.5C, 1.633 S,
14 —14/ 6 — 6/ 13 13| 12 12 10 —10| 3 3 18 —18 7 7| 16 —16[ 0.5C; |—0.177 S,
12 12| 16 —16| 10 10, 5 — 5 2 —2 8 8 11 —11] 6 — 6| 18 —18| 0.5C, 1.244 S,
—1 =11 11— 7  7/—15 15— 6 6—13 13— 4 — 4—18 18 —17 17 0.5C;, |—0.226 Sy,
—10 —10|— 11— 4  4— 2 — 2—14 14—18 18— 3 3— 5  5—15 15 0.5C; | 0.992 S,
—16  16|— 9 — 9|— 1 1/—18 18/—15 —15—14 —14}—10 10— 8 — 8—13 13| 0.5C, |—0.279 S},
— 5 5—18 18— 2~ 2~ 1 1|~ 7 — 7— 9 — 9—17 17—16 16/—11 11| 0.5C;; | 0.812 Sy
— 6 — 6/—8  8— 5 — 5—16 —16|— 1 1— 4 —4—13 —13— 3  3— 9 9 0.5C, |—0.338Sy,
—17 —17]— 2 — 2!— 8 — 8|— 4 44— 9 9— 1 1— 6 — 6—10 —10 — 7 7] 0.5C; | 0.676 S5
— 9  9/—12 —12|—11 —11|—13 —13|—17 17— 6 6— 1 1—14 14— 5 5 0.5C, |—0.404 Sy
— 2 — 2|—15 15/—14 —14|— 7 7|—12 —12}~11 11— 8 8§— 1 1— 3 3l 0.5C; | 0.568 S,
—13 —13}— 5 5/—17 —17/—10 —10/— 4 — 4—16 16—15 15—12 —12— 1 1| 0.5Cy |—9.479 Sy,
a:9°2308
W. 11 W. 14 W. 16 W. 17 W. 19 Teilkontrolle Endkontrolle
c s cC s c s c s c s a b a b
0o — 0o — 0o — 0 — 0o — 12.0 C, — 20.0 C, —
7 — 7| 14 14| 17 —17| 16 —16 2 —2 0.5C, 7.423 S, 0.5C, 12.407 S,
14 —14 | 11 —11 5 5 7 7 4 — 4 0.5 C, 0.951 S, 0.5 C, —0.040 S,
18 18 3 30 12 —12 9 — 9 6 — 6| —1.0C, 2.800 S, 0.5 C, 4.118 S,
11 11| 17 17| 10 10| 14 14 8 — 8 0.5C, | —0.685S, 0.5 C, —0.081 S,
4 4 8§ — 8 7 — 7 2 —21 10 —10 0.5 C4 2.589 S, 0.5 Cq 2.449 S
3—3 6 6 15 15 18 —18 | 12 —12 —1.0Cq 0.320 S 0.5 Cq —0.123 S;
10 —10 | 19 —19 2 — 2 5 5 14 —14 0.5C, 0.417 S, 0.5 C, 1.726 S,
17 —17 5 —5 19 —19 11 —11 16 —16 0.5 Cq 1.423 Sq 0.5 Cq —0.167 S,
15 15 9 9 3 3 12 12 18 —18 | —1.0C, 1.056 S, 0.5C, 1.318 S,
— 8 8| —16 —16 | —14 —14 | — 4 — 4 | —19 19 0.5 Cyg 0.241 Sy, 0.5C, | —0.213 Sy
—1 1|—2—2|—38 8| —19 19, —17 17 0.5 Cyy 1.797 Siy 0.5 Cyy 1.054 Sy
—6—-6|—12 12|— 9 —9|— 3 3 ,—15 15 —1.0 Cyy 3.856 Sy, 0.5Cp, | —0.262 Sy,
—13 —13 | —13 —13 | —13 13 | —13 —13  —13 13 —6.0 Cyy — 0.5 Cjs 0.866 S;4
—19 19 |—1 1| —4—4|—10 10 —11 11 0.5Cyy | —3.567 Sy 0.5C, | —0.316 Sy,
—12 12]—15 15/,—18 18! —6 —6 — 9 9| —1.0Cy 0.848 S5 0.5 Cy5 0.724 Sy
—5 5|—10—10|{—1 1]—17 17 — 7 7 0.5C, | —2.559 Sy 0.5C, | —0.376 S
—2—2|—4 4|—16 —16| — 1 1. —5 5 0.5 Cy; 1.741 Sy, 0.5 Cyy 0.612 S;;
—9—9|—18 18|—6 6|—15—15 — 3 3| —1.0Cy | —1.168 S, 0.5C, | —0.443 Sy
—16 —16 | — 7 — 7| —11 —11 | —8 8 —1 1 0.5 Cpq 0.097 S;e 0.5 Cyo 0.521 Sy
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Tafel Ib: p=2(mod 4).

(p durch 2, aber nicht durch 4 teilbar: p=2, 6, 10, ... 38.)
Erlduterungen zu Tafel Ib.

Beobachtungsreihe: Vo, V1, Vo, - .- ¥p (P =410 2).

Fourierkoeffizienten :
p—1 P p—1
Ay =Py = Vi A,=2%a, =3y, cosura _360°
v=0 2 »=0 K=
p
S P S =1, 2 2n
Ay =pap =3 (—1)y,; B,=1b,=y,sinpra [ KT 2o 20
2 2 v=0 v=0

HilfsgréBen c,, s, werden durch doppelte Faltung der Beobachtungsreihe gebildet. Faltungs-
schema (vier Spalten mit n -+ 1 Zeilen), z. B. fiir p=14 (n=23):

I II/\, III IV I—III II—IV

Yo —_ Y2 — Yo— Y2 — Co=Yo—Y17 —

Y1 Ye ¥s Yis Yi—Ys Ye—Y1s = (y1—Ys) —(Ye— V13 $1=(V1—Ys) + (Yo—V1a)

Y2 Ys Yo Y12 Ya—Vs Ys— Y12 Co= (Ya—¥s) — (Y5—¥12) Sp = (Yr"‘Ys) + (Ya —Y12)

Ys Ya Yo Yu Y310 Ya—Yu C3= (Ys—¥10) — (Ya—¥11) 3= (Ya—V10) + (Ya—¥11) |
) T

Die erste Zeile der zweiten und vierten Spalte bleibt unbesetzt. In den nichsten beiden Spalten
stehen die Differenzen I—III und II—IV; die ¢, sind dann die Differenzen, die s, die Summen dieser
Spalten.

Die Berechnung der Fourierkoeffizienten geschieht sodann genau wie in Tafel Ia. Zum Beispiel ist
fiir p=14, Welle 5 (W. 5):

Ay = 7a5=Cy+ 0.901 ¢c;—0.623 ¢;— 0.223 C,
By = 7b; = 0.434 55 + 0.782 5, — 0.975 s,

Kontrollen. Teilkontrollen der mit p inkommensurablen Wellen mit Hilfe der c,, s, und wie bei
Tafel Ia. Fiir die Endkontrollen (aller Wellen, einschlieSlich A, und Ap) miissen die HilfsgréBen C,, S,
durch einmalige Faltung gebildet werden, z. B. fir p = 14:

Die Spalten enthalten je 2n-+2 Zeilen. Die letzte

Yo — | C=Y Zeile der ersten und die erste Zeile der zweiten Spalte
| Vi . _ Si=y—¥s bleiben unbesetzt. Die C, sind dann (wie in Tafel Ia)
52 zlz 2 =Yat ¥ S — v die Summen, die S, die Differenzen nebeneinander-
) Yol o #= %7V | stehender y-Werte. Von den C, werden nur die mit ge-
Ya Y10 4= Y4+ V15 . . .
Vs Ve Ss = Vs— Yo raden, von den S, die mit ungeraden Indizes benutzt.
C. = Vollstindiges Rechenbeispiel siehe Aufgabe im
Ye Ys e =Ys T Vs X - 8 P g 3
I I — zweiten Teil.
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Tafel Ib

p=2 p=6; «=00°
l Endkontrolle
P =Y+ Y v | vo }cosva sinyae | W.1
_ ‘ | a ‘ b
| | |
P =Y1—7: 0| 0°! 1.000 — Co—| 40C, | —
1] 60°| 0500 | 0866 | & s | 1.0Cs | 17328,
p=10; «=136°
Teilkontroll Endk 11
r voa | cosva | sinva | W.1 W.3 nrote ndkontrolle
|
a : b a b
0 0: 1.000 | — Co — Co — 2.0 ¢, — 6.0 C, —
1] 367 | 0809 | 0588 | ¢ s [—¢;—s;| 0.5¢ | 1.5395 | 1.0C; | 3.078 S,
2172 0.309 | 0.951 | ¢3 sy |—C; 8| —0.5¢ | 0.363 s, | 1.0C, | 0.727 S
p=14; «=25°7143
Teilkontrolle Endkontrolle
4 vo cos Vo sin o W.1 W.3 W.5§
| a 1 b a b
0 o° 1.000 — Co — cop — Cop — 3.0 ¢y — 8.0 Cy ‘ e
1| 25271 0.901 0.434 o S | —Cp S Cs S 0.5¢ | 2191s, | 1.0C, = 43815
2 51°43 0.623 0.782 Cq Sy | —Cg—Sg | —C¢; 8 | —0.5¢, | 0.241s, 1.0C, | 1.254S,
3 77°14 0.223 0.975 Cg S3 C, S | —Cy —Sy 0.5 ¢4 0.627 s 1.0 C4 0.482 S;
p=18; a=20°
| Teilkontrolle Endkontrolle
v Yo cos vo. sin vou W. 1 W.5 W. 7
a ‘ b a b
0 0° 1.000 — Co — Co — Co — 3.0 ¢q ‘ — 10.0 C, —
1 20° 0.940 0.342 [ ——Cy —Sy | —Cq —S4 —_ 1.970 s, 1.0 C, 5.671 S;
2 40° 0.766 0.643 Cy Sy C4 S —C 0§ — —0.684 sy 1.0C, | 1.732 S,
3 60° 0.500 0.866 Cy Sy Cg —Sg C3 Sy 1.5 ¢y 0.866 s, 1.0Cs | 0.839 S;
4 80° 0.174 0.985 Cq Sg | —C S Cy —S, — 1.286 s, 1.0Cs | 0.364 S,
P=22; a=1623636
‘ ‘ Teilkontrolle Endkontrolle
y| va |coswva|sinva| W.1 W.3 W.5 | W.7 W.9
‘ ‘ a b a ‘ b
0| 0° 1.000| — |co— Co — Cy — ‘ co — \ Cp — 5.0 ¢, — 12.0 Co‘ —
1]16°36] 0.959 | 0.282|¢c; s, | —C4—Sg4 | —Cy S Cy —Sg ‘ Cs S 0.5¢; 3.478s; 1.0 C, | 6.955 S,
2(32°73]| 0.841 ] 0.541]c, S, | —C3 Sy Cg—Sy —C;—S; —¢ 8§ | —0.5¢C 01475, | 1.0C, 12,190 Sq
3149°09 | 0.655| 0.756 | c3 S, I C; S5 | —Cp——Sy | —Cqg—Sy 0.5¢c3 1.095s; | 1.0Cq ‘ 1.154 S;
4]65°451 0.415| 0.910 | ¢, S5 | —C5 —Ss | —Cg—Sg | —C; 8 i Cp—Sg | —-0.5¢, | 03215, | 1.0C4 | 0.643 S,
5<81‘.’82 0.14210.990 | c; s; | —Cy Sy ¢, 8 —Cy 541 C3 Sy 0.5 ¢, ‘ 0.577 sg 1.0 C;y| 0.294 S,
| !
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Tafel 1b

P=263 a=13°8462

Teilkontrolle Endkontrolle

y| va |coswva sinve| W.1 W. 3 W. 5§ W.7 W.9 W. 11 :

’ a b a | b
0| o° 1.000| — |[co — Co — Co — Co — Co — Cp — 6.0 ¢, —  [14.0C, —
1,13°85[0.971{0.239|¢c; s; | —C4 Sy C; —S5 | —Cy —Sy Cg S3|—Cg—Sg| 0.5¢;[4.1185s,| 1.0C;| 8.236 S,
2127%69|0.885|0.465|cy 83 | —C5 —Sg | —C3 —sg 4  S4 Cg Sg|—C S;|—0.5¢,]/0.124 55| 1.0C,| 2.637 S,
3141°54|0.748| 0.663 | c3 s; C, Sy | —Cy Sy| —Cg—Sg|—C4 84 c; S;| 0.5c3[1.318 s3] 1.0Cq | 1.449 S;
4)55°3810.568|0.823|c4 s4| —C3 Sy Ce Sg|—C; S5|—C § Cy —S; |—0.5¢4|0.262 54| 1.0 C4 | 0.886 S,
5]169°23|0.355|0.935|Cs S5 | —C¢ —Sg ¢ S Cg —Sg | —Cy —Sg | —C4 —S4 | 0.5 ¢5|0.725 55| 1.0 Cyy 0.525 S,
6|83°08| 0.121 | 0.993 | cg sg Cy Sy Cg—Sg| —C S| —C5 —S5| —Cz S5 |—0.5Cq|0.443 sg| 1.0 Cyy| 0.246 Sy,

p=34;

v Yo cos yo sin ya W. 1 W.3 W.5 W.7 W.9

0| o0° 1.000 — Co — Co — Co — Co — Cop —

1| 10°59 0.983 0.184 C S —Cg —Sg C; S Cs Ss —Cy —Sg

2| 21°18 0.932 0.361 Cy Sy —cC; S —Cs S —C; S Cy  Sg

3| 31°76 0.850 0.526 C3 S [N —Cy —Sg —Cy Sy —Cg —Sg

41 42°35 0.739 0.674 Cq Sg —C; —S8; Cg —Sg —Cg —Sg Cg Sg

51 52°04 0.603 0.798 Cs Ss —Cy S - S —Cg —Sg C; —S;

6| 63°53 0.446 0.895 Cg Sg Cy Sy Cg Sg Cy —Sy —C5 Sy

7| 74%12 0.274 0.962 C; Sy —Cg —Sg —Cy Sy G S Cy —S,

81 84271 0.092 0.996 Cg Sg —C3 S, —C5 —S; Cg Sg —C 0§

p=38

Yy va cosve | sinya W. 1 W.3 W.5 W.7 W.9 W. 11

ol 0° 1.000 — Co — Co — Co — Co — Co — Co —

1] 9°47! 0.986 | 0.165 | c; S; | —C¢ Sg | —Cy—Sg | —Cg Sg —C; Sy C; S

21 18°95! 0.946 | 0.325 | ¢y S; | —Cq —Sq Cg Sy | —Cy —Sg Cg—Sy | —Cs S

3128242 0.879 | 0.476 | c3 S5 [N C; —Sq Cs —S; | —Cg Sg | —Cy—Sp

4137°89| 0.789 | 0.614 | c4 sS4 —C5 S5 | —C3 Sy Cg S Cg —Sg | —Cy —Sy

5|47°37| 0.677 | 0.736 | c; S; | —Cg—Sg | € S | —Cy Sy Co  Sp Cy —Sg

6] 56°84| 0.547 | 0.837 | c¢ sg Cp Sy | —Cs5 —Sz; | —Cy —Sy —Cy; —Sy C; Sy

716632 0.402 | 0.916 | ¢c; s; | —Cg S, Cy Sy [N Cg S5 | —Cg s

8| 75°79 1 0.245 0.969 | cg Sg —Cy —Sy Cg —Sg | —C; Sy —Cg —S; —C; 8

9185%26| 0.083 | 0.997 | ¢y sg Cg Sz | —Cy Sy E —Cy —Sy C, S | —C¢—Sg
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Tafel 1b

p=30; «a=12°
Teilkontrolle Endkontrolle
v | va | cosve | sinva W. 1 W. 7 W. 11 W. 13
| | a b a b
0| o0° ' 1.000 — Co — Co — co — o — 4.0 ¢, — 16.0 C, —
1| 12° | 0.978 | 0208 | ¢, s, T ¢, s | —0.5¢ 2.353s, | 1.0C, | 9.514 S,
2| 24° | 0.914 | 0.407 Cy Sy Cp—Sy | —C;—S | —¢ 8 0.5¢, | —1.123 s, 1.0C, | 3.078 S,
3| 36° | 0.809 | 0.588 C3 Sg —Cg  Sg C3 S3 | —Cg —Sg 1.0 ¢g 1.176 s, 1.0Cs | 1.732'S;
4| 48° } 0.669 | 0.743 Cy Sy —Cp—S; | —C 0§ Cy —Sp 0.5¢, | —0.451s, 1.0 Cg 1.111 S,
51 60° ! 0.500 | 0.866 Cs Ss Cs Sg Cs —S; Cs  Ss 2.0 ¢4 1.732 s; 1.0Cy | 0.727 S,
6| 72° ‘ 0.309 | 0.951 Ce Sg —C3 —S; C¢ S¢ | —C3 S3 | —1.0c¢q 1.902 sq 1.0 Cyy | 0.435 Sy
7 84° i 0.105 0.995 C; Sy C S; ‘ ~—Cy — S8y —Cy —8 —0.5§ Cy 0.053 Sy 1.0 C:u 0.203 SlS
o= 1025882
Teilkontrolle Endkontrolle
W. 11 W. 13 W. 15
a ‘ b a ‘ b
Co — co — Co — 8.0 ¢y — 18.0 C, } —
C3 —S3 | —Cq—S; | —Cg—Sg 0.5¢; | 5.396s, 1.0 C, \ 10.792 S,
Cg —Sg Cg Sg | —C¢ S —0.5¢, ! 0.093 s,y 1.0 C4 ( 3.515 S5
—cg —Sg Cs —S; ;8 0.5¢3 | 1.757 s 1.0 C¢ 2.008 S;
—C5 —S5 | —C & Cy —Sy —0.5¢4 | 0.194 s, 1.0 G4 1.324 S,
—Cy —S, Cg Sz | —Cg —Sg 0.5 c; 1.004 sg 1.0C, | 0912 S,
—C¢ 8 | —C;—sS; | —C3 S5 | —0.5¢5 | 03105 1.0 Cy, | 0.619 Sy;
—Cy Sy | —Cg Sg c; S 0.5¢c; . 0.662 s, 1.0Cy  0.387 S5
—C; S Cy —S, Cy —S, —0.5 ¢ ‘ 0.456 sg 1.0 Cg + 0.187 S5
x=9°4737
’ Teilkontrolle Endkontrolle
W. 13 W. 15 W. 17 :
| a | b a | b
Co — Co — ! Co — 9.0 ¢, — 20.0 C, —
| Cg S c5 —Ss | Cy Sy 0.5¢ 6.034 51 1.0C, | 12.068 S,
| cg Sg | —Cy—Sg | —C 8 —0.5¢, 0.083 sy 1.0 C, ! 3.949 S,
‘ Cog Sy | —Cqg—Sy | —Cg —5g 0.5 ¢ 1.974 s3 1.0 Cq ‘ 2.280 Sy
—C; S; |l —¢ 0§ Cy —Sy —0.5¢, 0.172 84 1.0C | 1.531 S,
i —Cq 84 | —Cq Sg C;  Sg 0.5 ¢4 1.140 s 1.0 C, | 1.086 S,
bL—c 5 Cg Sg | —Cz Sz —0.5¢g 0.271 s¢ 1.0Cy, | 0.778 Sy
| —ca—5 Cs Sy | —Cg—Se 0.5¢, | 0.765s, 1.0Cy | 0.541 Sy
—Cz —S5 Cy —Sp Cq —Sy —0.5 cg 0.389 sg 1.0 Cjs | 0.343 Sy
—Cg —Sg Cy —Sq C;  Sg 0.5 ¢4 0.543 s 1.0 Cyq ‘ 0.167 Sy,
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Tafel Ic: p durch 4 teilbar.
(p=4, 8, 12, ... 40)

Erliduterungen zu Tafel Ic.

Beobachtungsreihe: y,, ¥y, V2, - - - ¥p (P =4n).

Fourierkoeffizienten :
p—i p—1 )
60
Ay =pag =2V, A#_—_—g_a”:Zy,cos,uvoc o = 300"
=0 v=0 P
p—t p—1
Ap =pap = (—1)'y,; Bﬂ—_—gb,‘:Zy,sin‘uvcx p=1,2,...2n—1.
2 2 v=0 y=0

HilfsgroBen c,, s, werden durch doppelte Faltung der Beobachtungsreihe gebildet. Faltungs-
schema (vier Spalten mit n 4 1 Zeilen), z. B. fir p =12 (n=3):

N
Yo —_ Ye — Co= Yo— Vs -
V1 Ys Yz Yu ¢ = (Yi—¥2) — (Y5 — V) 8= (y1—¥a) + (¥s—yu)
Y2 Ya Ys Y10 Ce = (Y2 —¥s) — (Ya— ¥10) sy = (Y2—¥s) + (Ya— Y10
- Ys — Yo - Sg = Ys—7Ye
- N\

Die letzte Zeile der ersten und dritten und die erste Zeile der zweiten und vierten Spalte bleibt
unbesetzt. Sonst wie Tafel Ib.

Die Bildung der Fourierkoeffizienten geschieht fiir symmetrisch liegende Wellen (deren Ordnungs-
zahlen die Summe % ergeben) gemeinsam. Die zusammengehérigen Wellen sind am Kopf der betreffenden

Spalte untereinander angegeben. Es werden dann die Ausdriicke A (Summe der Glieder mit
geraden ) und B (Summe der Glieder mit ungeraden ») getrennt berechnet und (wie das
Zeichen 4+ angibt) fiir die obere Welle addiert, fiir die untere subtrahiert. Zum Beispiel ist fiir p=16,
(n=4), Welle 3 und 5 (W.3, W.5):

A, =8a;= Co—0.707 ¢5 + (—0.924 c; + 0.383 ¢;)
A;=8as=  ¢,—0.707¢,—(—0.924¢c; + 0.383 ¢,)
B;=8b;=—5,+0.707s, + ( 0.924s,—0.383 s;)
B,=8b;=— (—s, + 0.707 s,) + (0.924's; —0.383 s;).

Es sind diesmal fiir die a, und b, die gleichen trigonometrischen Faktoren zu benutzen, die unter
,,C08 va'‘ angegeben sind.

Kontrollen: Teilkontrolle mit c,, s, wie in Tafel Ib. Endkontrolle mit Hilfe der C,, S,, die durch
einmalige Faltung (wie in Tafel Ib) gebildet werden.

Vollstindiges Rechenbeispiel siehe Aufgabe 4 im zweiten Teil.
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Tafel lc

p=4 pP=8; a=45°
— W, Endkontrolle
PG =Yo+ V1 + Y2t Vs I ’,cosva W ;
P P | ’ a ‘ b
S UT Yo Y Zb1:Y1—Y3 !
; 0 00| 1000 | A| coEs| 500G, —
— - — 1.0 C 2.414 S
Ay = —_— + J— 2 1
P = Yo Y17 ¥ Ys 1] 45° | 0707 | B |£¢ 8| 1.0C, | 0.414 S,
p=12; «=30° p=16; a=22%5
. Ww.1 | Endkontrolle | w.1| w.3 | Teil- | Endkontrolle
Yo | cosva w.s |71 V| va 1CosSva w. 7 W. s kon- |
| : a | b ; : : trolle | a | b
0°| 1.000 G s |70C — J * * a ‘
60° 0.500 A o3 1'0 C’“ 3.732S 0| 0° | 1.000 NEE Co—Sg | 4.0c¢cy [9.0C,! —
| : C2 $ SOCIRS 1 21 45° | 0.707 Cp Sy | —Cy S — |1.0C, 5.027S
— | 1.0 C,[1.000S;  — — = 2‘5 75
| 30° | 0.866 | B |dc; 45,]1.0C4]0.268S; | =+ + b 1.0 C; 11.497S,
11 22°5 | 0.924 B| G S| —CG 8 2.614 s, (1.0 C4 |0.668 S;
3] 67°5 ‘ 0.383 C3 S; c; —Sg [1.08255]1.0 G4 |0.199S;
pP=20; «=18°
i
i W. 1 ‘ W. 3 Teil- Endkontrolle
v, ve | coswvx W.o | W.7 | kontrolle ‘ —
s | a | b
a
0| 0° | 1.000 Co Ss Co —S5 40¢ | 11.0C, —
2 36° 0.809 A Cy Sy —Ccy 8 1.0 ¢, 1.0C, | 6.314 S,
4 72° 0.309 cy 8 —Cy S —1.0 ¢, 1.0 C, 1.963 S,
+ £ + =+ b 1.0 Cg | 1.000 Sy
1 18° 0.951 B C, S4 —C3 S, 2.236 s, 1.0 G4 0.510 S,
3 54° 0.588 Cy Sp C; —S4 2.236 55| 1.0C, | 0.158 S,
p=24; a=15°
W. 1 W. s Teil- Endkontrolle
v ve cos va W. 11 W. 7 kontrolle
a b
+ + a
0 0° 1.000 Co Sg Co S¢ | 4.0c¢, 13.0 C, —
2 | 30° 0.866 A Cy Sy —Cy —Sy — 1.0C, | 7.596 S,
4| 60° | 0.500 Cq So e s | 20¢ 1.0C, | 2414 S,
- N Ai | b 1.0 Cq4 1.303 S;
1 15° 0.966 c S; [ 2.450 s, 1.0 Cq 0.767 S,
3 45° 0.707 B Cy 83 | —C3 —Sg ! — 1.0 Cyy | 0.414 S,
5 75° 0.259 | Cs S1 | € S5 | 2450s; 1.0C, | 0.132 S,
p=28; a=12°8571
} : W. 1 W. 3 W. 5 Teil- Endkontrolle
4 ve | cosva ‘; W. 13 W. 11 W.9 kontrolle | a ‘A—"M—t;”v -
a
0 0° 1.000 Co Sy Co —Sy Co Sy 6.0 ¢, 15.0 C, —
2 | 25%°71 0.901 A Cy Sy —Cy Sg [ 1.0 ¢, 1.0 C, 8.875 S,
4 | 51°43 | 0.623 Cy Sy —Cg Sy | —Cy —S —1.0 ¢, 1.0C, | 2.858 S,
6 77°14 | 0.223 C S Cy; —S; | —Cq —Sg 1.0 cq 1.0 Cq 1.592 S
— - 1.0Cy | 1.000 S,
+ + + £+ + + b
1 ] 12°86 | 0.975 C, Se —cy Sy | —Cy —Sy | 3.494 s, 1.0 Cyo | 0.628 Sy
3| 3857 | 0782 | B Cs Sy ¢, —Sg C; S, | 2.602s, 1.0 Cpp | 0350 Sy
5 | 64°29 | 0.434 Cs Sy | —C3 84 c, Se | 0.110 84 1.0 Cyy | 0.113 Sy
2.000 S,
Stumpff, Tafeln. 2 17



Tafel ¢

p=32; a=11225
W. 1 w. 3 W. 5 W. 7 Teil- Endkontrolle
v va cosvae . W. 15 W.13 | W.11 W.9 kontrolle 2 : b
1 | J
+ + + =+ a
0 0° 1.000 Co Sg Co —Sg Co Sg Co —Sg 8.0 ¢, 17.0 C, —
2 22°5 0.924 A Cy S —Cg Sg Cg Ss | —Cy Sg — 1.0 C, 10.153 S,
4 45°0 0.707 Cy Sg —Cy Sy | —Cq4—S, Cy —Sy — 1.0 C, 3.207 S,
6 67°5 0.383 Cg Sy Cp—Sg | —Cp—Sg | —C¢ S, — 1.0 Cq 1.871 S;
+ + =+ =+ b 1.0 Gg 1.219 S,
1 11925 0.981 G S —C; Sz | —C3—S5; | —C; 0§ 5.126 s, 1.0 G, 0.821 S
3 33°75 0.831 B cy  Sg c, —S; [ Cs —Sg 1.802 s4 1.0 Cp, 0.535 Sy
5 56°25 0.556 Cs5 Sy —Cc; S ¢ S; | —c3 sy 1.202 s; 1.0 Cy, 0.303 Sy5
7 78°75 0.195 I C s —Cy S C; Sy ¢ —S; | 1.022s, 1.0 Cyq 0.098 S;;5
p=36; a=10°
W. 1 W. 5 W. Teil- Endkontrolle
v ve cos va W. 17 W. 13 W. 11 kontrolle a b
a
0 0° 1.000 Co Sg Co Sy Co —Sg 6.0 ¢, 19.0 C, —
2 20° 0.940 Cy S —C4 —S; —Cs  § — 1.0 C, 11.430
4 40° 0.766 A cy Sy g 5 —Cy, S — 1.0 C, 3.732
6 60° 0.500 C¢ Sy Cg Sy Cg —Ss 3.0 ¢q 1.0 Cq 2.145
8 80° 0.174 cg S —Cy —Sq Cq —S; — 1.0 Cq 1.428
+ =+ + + + =+ b 1.0 Cy 1.000
1| 10° 0.985 C Sg C; Sy Cs —Sg 3.7608; | 1.0 Cy 0.700
3 30° 0.866 B C3 Sg —Cg —Sg —cC3  Sg 1.000 sg 1.0 Cy, 0.466
5 50° 0.643 C; Sy G  Sg —C; Sy | —0.696 s 1.0 Cy, 0.268
7 70° 0.342 C; Sy —C5 —Sy C, —Sg 3.064 s, 1.0 Cpg 0.087
2.000 S,
p=40°; a=09°
} W W. 3 W. 7 W. 9 Teil- 'Endkontrolle
v ve cosva W. 19 W. 17 W. 13 W.11 | kontrolle . .
+ + + =+ a
0 0° 1.000 Co Sio Co — Sy Co —S10 Co Sy 8.0 ¢, 21.0 G, —
2 . 18° 0.951 Cy Sg —Cg  Sq Cg —Sg | —Cy —Sg — 1.0 C, 12.706 S,
4 1 36° 0.809 A Cq Sg —Cg Sy | —Cg Ss Cy  Sg 2.0 ¢4 1.0 C, 4.165 S,
6 | 54° 0.588 Cy Sg Cy—Sg | —Cy Sg | —Cq—5, — 1.0 Cq 2.414 S;
8 72° 0.309 Cg Sy —C; Sg | —C4 Sg Cg Sy —2.0c¢q 1.0 Cg 1.632 S,
+ + + + b 1.0 Cy, 1.171 S,
1 9° 0.988 ;S —C; S3 | —C3 S Cy Sy 4.978 5, 1.0 Cp, 0.854 S;,
3 27° 0.891 Cg S C, —Syg | —Cy 8 | —Cq;—Sg 0.790 s, 1.0 Gy, 0.613 S5
5 45° 0.707 B Cs  Ss —c5 S C5 —Sg cs Sy 2.828 s; 1.0 Cjg .| 0.414 Sy
7 63° 0.454 C; Sy —Cy 8 C; —Sy | —€3 —8; 2.538 s, 1.0 Cpg 0.240 S;;
9 81° 0.156 Cy S Cy —S; Cqy —Sg c, Sy | —0.402 sg 1.0 Cyy 0.079 Sy
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Tafel Id.
Schemata fiir vollstindige Analysen langerer Beobachtungsreihen (p > 40) nach der Methode der
Zerlegung in Teilreihen.
Erlduterungen siehe zweiter Teil S. 141 ff.

Beispiele: Aufgabe 5 (Zerlegung in zwei Teilreihen) S. 142.
Aufgabe 6 (Zerlegung in drei Teilreihen) S. 144.

Anhang: a) Zerlegungsschema fiir ausgewéhlte p zwischen 42 und 360. (Erliuterung zweiter Teil,
S. 146—147.)

b) Tafel der Frequenzzahlen 329? fir n=1 bis 180.
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Tafel 1d

27w
p=42; a="= r=21; ra=180°
2 Teilreihen: (R’ s ) D e .
eilreihen ER’Z) z’zl z:s ZI;‘ ORI zl:: } zu analysieren nach Schema p’ = 21.

L, ,. P , P, ,

Ergebnis: p’a; = Ag; Za;‘ = A, Zb" =B,
(p'=21) P P (=1, 2,...10)

pay =AY T ay= AL Dbl =B

Ay AL AL AL AL A AL AL AL AL A
Ay —Al AL —AY AV —AY AV —AY AV —AY Af

Summe: A, A, A, A; A, A, Ag A, A Ay A
Diff': A21 A2(] A19 A18 Al7 AIG A15 Al4 A13 AIZ All

Summe: B, B, B, B, B, B, B, B, B, By
lef' : B20 B19 B18 B17 BIG B15 Bl4 B13 B12 Bll

Ergebnis: pa, = Ay; —gaﬂ = A, > b, =B, (g =1,2,...,20); pay = Ay, (p = 42)

Das Schema ist sinngemiB verwendbar fiir p = 2 (mod 4) = 42, 46, 50, 54, 56, .. ..

Anfangsindex der zweiten Teilreihe (R'): r = ,;’,'

Teilreihen: (R’ y Vo Vg e e .
2 el ((R'z) }}”105 zfm zfs, ceet Y59 Y Yoo - - 515: } zu analysieren nach Schema p’ = 30.

P ror A" E ’ ___A/ ’P”b’ —B" ot ’
Ergebnis: p’a, = Ag; 2 u=4Ap S b,=B, pa;= Als

(p’ = 30) P’ p’ (w=1, 2 14)
YNZi 7. rr ’ ’ 7, rorr 173
Pag = AO ’ é a',u = Ay’ ?b,u = B”, Paj;= A15

Ay AL Ay AL AL A A AT AL AL A AL A 1 Al A

’ ’ 17 )7 17 1o A . R ’ m ;; . - 124 ’r
AY —B] —A; By Ay —By —AY By Ay —By —A{, Bi A}, —Bj —A —

Summe: A, A, A, Ay Ay Aj Ag A; Ag A, Ay An Ap Ag A Ag
Diff.: Ag Ay Agg Agy Asgg Agg Agy Agg Ay Ay Ay Ay Agg Ay A —

Ay —By —AY By Ay —By —Ay By Ay —B{ —A{ By AL —B[ —Aj
BI Bé Bé B; B; B(/i B; BB B9 B10 Bll B{Z B;ﬂ B{A i

Summe: B, B, B; B, B, Bg B, Bg B, By, B, By By B, Bj;
Diff.: By Byg By By Bys By, By By, By By By, By By; B —

Das Schema ist sinngemiB verwendbar fiic p=4 (mod 8) = 44, 52, 60, 6§, ....

Anfangsindex der zweiten Teilreihe (R”): 7 = % .
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Tafel Id

P=72; «=5° 1=9; ra=45°

2 Teilreihen: (R) Vor Voo Var covvvvevenennennn Voo | zu analysieren nach Schema p’ — 36.
(R”) ¥o Y110 Vizo =+« Yoo Yo YV --- VY J

r” 7 144 144
cos A" ALY AL, L. AL

q = .. 45° = 0.707

4 o ’” ’7 B;, BS’ B5” A B{;
Sy =a(A) +B)) 7
Dy, =q (A —B}) q-Summe: S’ S;° S, ... Sy7
(=13 5...17) q-Diff.: Dy Dy DY, ... Dj;

Ay AL AL AL AL AL AL AL AL A
Ay —BY —AY By AU —B{ —AL Bl AL —

Summe: A, A, Ay Ag A Ago AL ALy A Ag
Diff.: Az Ay Ag Agg Ay Ay Ay Ay Ay —

ALAL AL AT AL AL AL AL AL
Dy Sy Dy Sy Dy S§ —Dy S Dj

Summe: A, Ag Ay, A, A Ap A A A
Diff.: Ags Agy Agp Ay Ay Ags Ap Ay Ay

AY —BY —AY BU AL —Bh —AL B A4

B, B, B; By B, B, B, B —
Summe: B, B, B Bgy By B, B, By By
Diff.: Bs, Bj, By By Bag B., By, By —

7 24 24 7’7 4 (4 ’r r? r7
Sl Da - Ss - D7 So Du - Sla - D15 Su
’ ’ ’ ’ ’ 7 v’ 7 77
Bl B; B; B; By Bu Bis B15 B

Summe: B, B, B; B, By, By, By, By; By
Diff.: By; By, By By By By Bys By Bis

Das Schema ist sinngemill verwendbar fiir p=28 (mod 16) = 56, 72, 88, 104, ....

Anfangsindex der zweiten Teilreihe (R”): r = %
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Tafel 1d

2n
p=48; = r=16; ra=120°
3 Teilrethen: (R) ¥ Vs Ver ccvvvevvvneeeannnns Vs
(R”) Vie» Yie» Yoz -+ Vaer Yir Yoo -+ Vis I zu analysieren nach Schema p’ = 16.
(R™) ¥a2r Yas5r Yagr -+ Yavr Yoo Vs -+ Yoo
q = sin 120° = 0.866. [u{ v‘ A, B,
(I) Ay Al AF A] AL AL A A7 A]
(IT) Ay AY AY AY AY AY AY A} Ay ool ¢
1?7 1444 1 ”” 1244 s 717 rr7 rre 0 b - -
(I11) AL A Ay AP AV AY ALY ALY A 11| D, —e a4 +E,
221 D +e d —E,
(T4+II4+10) C C C C C C C C G 330 ¢ — o —
(I—%(II"FIH)) Dy, D, D, D; D, Dy Dy D; Dy 44| D, —e, d, +E,
q - (II—1III) E, E, E, E; E, E; E; E; Eg 55| Dg + e d; —E;
66| Cg — Cg —
M B B; B B{ B B B 27| D —e 4 +E
(1) B/ By By By B/ B! By 8 8|« Dy —Eg .
(III) B’l” B;" B;" B;" B;" Béu Blvf/ 1(9) é CD7 N —_ —((:17 +E— g %‘
] s —dg 6 > a
=}
T4+ IT+TII) ¢ ¢ ¢ ¢ €5 €5 € :; i CDs —& | —ds —E Eg
(I-1(II410) d d, dy d, d; dg d, « % CR
Q- (I —II) & e e o e e e 1313] Dy +e —ds +E, g o
L 14/ 2| D, —e, | —d, —E, é,d
Das Schema ist sinngemi#B verwendbar fiir :g (1) <_CD1 ,,,,,, R +Eﬁ ............... o
J— — 0 0
p=3 (mod 9) und p=6 (mod 9) (p=42, 48, |4 y +e, | 4, —E,
51, 57, 60,...). 18{2| C, — L —
. . . ' 1 —e, d E
Anfangsindex der zweiten Teilreihe (R )r:%. 2(9) 2 D, e | d, T —E,
Bei der Bildung der gefalteten Indizes (») ist 2!/ 5 G o % o
. ' . . 22/ 6] Dy —eg d¢ +Eg
zu beachten, ob p’ gerade oder ungerade ist. Bei- 3 , D, +e | d, —E,
spiel fiir ungerades p’ vgl. S. 23 (p=45; p'=15). 248 C — —
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Tafel 1d

3 Teilreihen: (R’ ) Vo V3 Yo cvovvveeveneeennans Vas
(R”) V50 Yo Yims cvvvvvn- Va1, YVas Y2 | zu analysieren nach Schema p’ = 15.
R™) Y10 Y130 Yier « oo+ - Yaa Yv Yo V7
(1) ‘ @ 1 © i ‘ (6)
Al A; A A} A; B[ B; B, B, B; 1.000 | 1.000 1.000 | — | — —
A" Ay AY A7 AY By By BY By By | 0.766 0174‘—0 .940 | 0.643 | 0.985 0.342
A;u Ay A;" A;u Ay B;" B;" B;H By’ B;u ; 0.174 | —0.940 | oO. 766 | 0.985 0.342 | —o0. 643
1) D, D, D, D, D, d, d, d, dg d, p ”1 A, B,
(2 E, E, E, E; E,; € € € € &
(3 G G Gy G G 8 8 8 & & \ c
(4 H, H, H, H; H, ?‘1 pz ?14 .hs _h’i ?(1)} Do‘ ““h—l— ?;1 +H1_
(€I PR PR PR PR P L L L L o 22| E, —i, e +J
© L L, L, Ly L, L L 1L I I B T
! 313 Fu —k f; + XK,
, , , , , 414 G, —] 8 +1Lg
1) Ay Ay AR B; Bg 515 G; +1; g —L,
am Ay AY By By B g6 B, 4k 1  —K
(i VA Al B By 1T E thl & I
87" D, Z_h, | —d, ZH,
(I + II + IIT) Co C, Ce 3 Ce 9:6| Cs — —Cg — Vorzeichen
(I—4(@M+11) F, F, F, 1 1, 10 5| Dj +h; —d; +H; von ¢, d, e,
q - (II —1III) K, K, K, ky kg 11,4 E, +i, —ey + ]y f, g h i
. o 12|3 F; + ks —f; + K, k, 1 ver-
q = sin 120° = 0.8606. 132 G, +1, —g, +1L, tauscht
14 1] G —1 | —g —L,
Das Schema ist sinngemiB verwendbar :g:? ‘“Eﬂ """""" + o —?0
. . _ 1 L € —h
fir p=9 (mod 27) und p=18 (mod 27) 17 2| Dy +hy | d, _H,
(p=45, 63, 72, 90, 99,...). 1813 C — ¢ _
3 3
Anfangsindex der zweiten Teilreihe (R') 19.4| Dy —h, dy +H,
P 20|5| E; —i; e +J;
r=§- 2116| Fg —kg fo + K
22 71 G —I g, +L;

Bei der Bildung der gefalteten Indizes (v)
ist zu beachten, ob p’ gerade oder ungerade
ist. Beispiel fiir gerades p’ vgl. S.22 (p=48;
p’ =16).
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Tafel 1d

Anhang zu Tafel Id
a) Zerlegungsschema fiir 42 <p <360
P n ‘ P ‘ Tew | T P n ! p | ra r P i n 1 | ra r P n | p |ra| T
42 2 21 | 180 | 21 76 | 2 38 90 | 19 |1 132 | 2 f‘ 66| 901 331 2221 2 | 111 | 180 | 111
44 2 22 90 | 11 78 | 2 39 | 180 | 39 || 136 | 2 ’ 68| 45 171225 | 3 75 40 | 25
45 3 15 40 5 84 2 42 90 | 21 || 138 | 2 69 180 | 69228 | 2 | 114 | 90| 57
46 | 2 | 23 | 180 | 23 87 3 | 29 | 120 | 29 || 140 | 2 70| 90| 35| 232 | 2 | 116 | 45| 29
48 3 16 | 120 | 16 88, 2 44 45 | 11 || 144 | 3 48| 40| 161 234 | 2 | 117 | 180 | 117
50 2 25 | 180 | 25 90 | 2 45 | 180 | 45 || 148 | 2 74| 90 371 248 | 2 | 124 | 45| 31
51 3 17 | 120 | 17 92 | 2 46 90 | 23 || 150 | 2 751 180 | 751252 | 2 | 126 | 90| 63
52 2 26 90 | 13 93| 3 31 | 120 | 31 | 152 2 76| 45 19 || 261 | 3 87| 40| 29
54 2 27 | 180 | 27 96| 3 32 | 120 | 32 || 153 | 3 51| 40 17 ]| 264 | 2 | 132 | 45| 33
56 2 28 45 7 99 3 33 40| 11 | 156 ' 2 781 90| 391276 2 | 1381 90| 69
57 3 19 | 120 | 19 || 100 | 2 50 90 | 25 || 168 | 2 84| 45| 21279 | 3 93| 40| 31
58 2 20 | 180 | 29 || 102 | 2 51 | 180 | 51 || 171 | 3 57| 40 19280 | 2 | 140 | 45| 35
60 2 30 90 | 15 || 104 | 2 52 45 1 13 || 174 | 2 87180 | 87| 288 | 3 96 | 40| 32
62 2 31 | 180 | 31 || 105 ] 3 35 | 120 | 35 || 180 2 90| 90| 45| 296 | 2 | 148 | 45| 37
63 3 21 40 7 || 108 | 2 54 90 | 27 || 184 | 2 92| 45 231 300| 2 | 150 | 90| 75
66 2 33 1180 | 33 || 111 | 3 37 | 120 | 37 || 186 | 2 93180 | 93/ 306 | 2 | 153 | 180 | 153
68 2 34 90 | 17 || 1141 2 57 | 180 | 57 [ 198 | 2 99| 180 | 99 |1 312 | 2 | 156 | 45! 39
69 3 23 | 120 | 23 || 116 | 2 58 90 | 29 || 200 | 2 | 100 | 45 251 315 | 3 | 105 40‘1 35
70 2 35 | 180 | 35 (| 117 | 3 39 40 | 13 | 204 | 2 | 102| 90 511333 | 3 | 111 40 . 37
72 2 36 45 9 | 120 | 2 60 45| 15 || 207 | 3 69| 40| 23342 | 2 | 171 | 180 | 171
74 2 37 1180 | 37 11124 2 62 90 | 31 || 210} 2 | 105 180 | 105 348 | 2 | 174 | 90| 87
75 3 25 | 120 | 25 || 126+ 2 63 | 180 | 63 || 216 | 2 |108| 45| 27360 | 2 | 180 ] 45| 45
b) Frequenzzahlen
360° 360° 360° i 360° 360° 360°
n n n n n — n
n n n n n n

1 360°000 31 11613 61 52902 91 399560 121 279752 151 223841
2 180.000 32 11.250 62 5.806 92 3.9130 122 2.9508 152 | 2.3684
3 120.000 33 10.909 63 S 5.714 93 3.8710 123 2.9268 153 2.3529
4 90.000 34 10.588 64 5.625 94 3.8298 124 2.9032 154 2.3377
5 72.000 35 10.286 65 5.538 95 3.7895 125 2.8800 155 2.3226
6 60.000 36 10.000 66 5.455 96 3.7500 126 2.8571 156 2.3077
7 51.428 37 9.730 67 5.373 97 3.7113 127 2.8346 157 2.2930
8 45.000 38 9.474 68 5.294 98 3.6735 128 2.8125 158 2.2785
9 40.000 39 9.231 69 5.217 99 3.6364 129 2.7907 159 2.2642
10 36.000 40 9.000 70 5.143 100 3.6000 130 2.7692 160 2.2500
11 32.727 41 8.780 71 5.070 101 3.5644 131 2.7481 161 2.2360
12 30.000 42 8.571 72 5.000 102 3.5204 132 2.7273 162 2.2222
13 27.692 43 8.372 73 4.932 103 3.4951 133 2.7068 163 2.2086
14 25.714 44 8.182 74 4.865 104 3.4615 134 2.6866 164 2.1951
15 24.000 45 8.000 75 4.800 105 3.4286 135 2.6667 165 2.1818
16 22.500 46 7.826 76 4.737 106 3.3962 136 2.6471 166 2.1687
17 21.177 47 7.660 77 4.675 107 3.3645 137 2.6277 167 2.1557
18 20.000 48 7.500 78 4.615 108 3.3333 138 2.6087 168 2.1429
19 18.947 49 7.347 79 4.557 109 3.3028 139 2.5899 169 2.1302
20 18.000 50 7.200 80 4.500 110 3.2727 140 2.5714 170 2.1176
21 17.143 51 7.059 81 4.444 111 3.2432 141 2.5532 171 2.1053
22 16.364 52 6.923 82 4.390 112 3.2143 142 2.5352 172 2.0930
23 15.652 53 6.792 33 4.337 113 3.1858 143 2.5175 173 2.0809
24 15.000 54 6.667 84 4.286 114 3.1579 144 2.5000 174 2.0690
25 14.400 55 6.545 85 4.235 115 3.1304 145 2.4828 175 2.0571
26 13.846 56 6.429 86 4.186 116 3.1034 146 2.4658 176 2.0455
27 13.333 57 6.316 87 4.138 117 3.0769 147 2.4490 177 2.0339
28 12.857 58 6.207 88 4.091 118 3.0508 148 2.4324 178 2.0225
29 12.414 59 6.102 89 4.045 119 3.0252 149 2.4161 179 2.0112
30 12.000 60 6.000 90 4.000 120 3°0000 150 2.4000 180 2.0000
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Tafel II.

Tafel Il a.
Die ersten 1000 Vielfachen der Funktionen cos und sin der Winkel 15°, 221,°, 30°, 45°, 67Y,°, 75°,

die bei harmonischen Analysen von Beobachtungsreihen von der Linge p = 8, 12, 16 und 24 gebraucht
werden.

Tafel IIb.
Die ersten 100 Vielfachen der Funktionen cos und sin aller ganzen Grade des ersten Quadranten.

Zu benutzen bei harmonischen Analysen fiir Intervallingen p, die in 360 ganzzahlig enthalten sind,
ferner bei geniherter Rechnung, wenn die Argumentwinkel auf ganze Grade abgerundet werden.
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Tafel lla

0—509 €os 15° = 0.965926 = sin 75°
Einer
0 1 2 3 4 5 6 7 8 9
Zehner
0 0.0 1.0 1.9 2.9 3.9 4.8 5.8 6.8 7.7 8.7 0
1 9.7 10.6 11.6 12.6 13.5 14.5 15.5 16.4 17.4 18.4 1
2 19.3 20.3 21.3 22.2 23.2 241 2541 26.1 27.0 28.0 2
3 29.0 29.9 30.9 31.9 32.8 33.8 34.8 35.7 36.7 37.7 3
4 38.6 39.6 40.6 41.5 42.5 43.5 44.4 45.4 46.4 47.3 4
5 48.3 49.3 50.2 51.2 52.2 53.1 54.1 55.1 56.0 57.0 5
6 58.0 58.9 59.9 60.9 61.8 62.8 63.8 64.7 65.7 66.6 6
7 67.6 68.6 69.5 70.5 71.5 72.4 73.4 74.4 75.3 76.3 7
8 77.3 78.2 79.2 80.2 81.1 82.1 83.1 84.0 85.0 86.0 8
9 86.9 87.9 88.9 89.8 90.8 91.8 92.7 93.7 94.7 95.6 9
10 96.6 97.6 98.5 99.5 10C.5 101.4 102.4 103.4 104.3 105.3 10
1 106.3 107.2 108.2 109.1 1101 1111 112.0 113.0 114.0 114.9 11
12 115.9 116.9 117.8 118.8 119.8 120.7 121.7 122.7 123.6 124.6 12
13 125.6 126.5 127.5 128.5 129.4 130.4 131.4 132.3 133.3 134.3 13
14 135.2 136.2 137.2 138.1 139.1 140.1 141.0 142.0 i43.0 143.9 14
15 144.9 145.9 146.8 147.8 148.8 149.7 150.7 151.7 152.6 153.6 15
16 154.5 155.5 156.5 157.4 158.4 159.4 160.3 161.3 162.3 163.2 16
17 164.2 165.2 166.1 167.1 168.1 169.0 170.0 - 171.0 171.9 172.9 17
18 173.9 174.8 175.8 176.8 177.7 178.7 179.7 180.6 181.6 182.6 18
19 183.5 184.5 185.5 186.4 187.4 188.4 189.3 190.3 191.3 102.2 19
20 193.2 194.2 195.1 196.1 197.0 198.0 199.0 199.9 200.9 201.9 20
21 202.8 203.8 204.8 205.7 206.7 207.7 208.6 209.6 210.6 211.5 21
22 212.5 213.5 214.4 2154 216.4 217.3 218.3 219.3 220.2 221.2 22
23 222.2 2231 2241 2251 226.0 227.0 228.0 228.9 229.9 230.9 23
24 231.8 232.8 233.8 234.7 235.7 236.7 237.6 238.6 239.5 240.5 24
25 241.5 242.4 243.4 244.4 245.3 246.3 247.3 248.2 249.2 250.2 25
26 25141 2521 2531 254.0 255.0 256.0 256.9 257.9 258.9 259.8 26
27 260.8 261.8 262.7 263.7 264.7 265.6 266.6 267.6 268.5 269.5 27
28 270.5 271.4 272.4 273.4 274.3 275.3 276.3 277.2 278.2 279.2 28
29 280.1 281.1 282.1 283.0 284.0 284.9 285.9 286.9 287.8 288.8 29
30 289.8 290.7 291.7 292.7 293.6 294.6 295.6 296.5 297.5 298.5 30
31 299.4 300.4 301.4 302.3 303.3 304.3 305.2 306.2 307.2 308.1 31
32 309.1 310.1 311.0 312.0 313.0 313.9 314.9 315.9 316.8 317.8 32
33 318.8 319.7 320.7 321.7 322.6 323.6 324.6 325.5 326.5 327.4 33
34 328.4 329.4 330.3 331.3 332.3 333.2 334.2 335.2 336.1 3371 34
35 338.1 339.0 340.0 341.0 341.9 342.9 343.9 344.8 345.8 346.8 35
36 347.7 348.7 349.7 350.6 351.6 352.6 353.5 354.5 355.5 356.4 36
37 357.4 358.4 359.3 360.3 361.3 362.2 363.2 364.2 365.1 366.1 37
38 367.1 368.0 369.0 369.9 3799 371.9 372.8 373.8 374.8 375.7 38
39 376.7 377.7 378.6 379.6 380.6 381.5 382.5 383.5 384.4 385.4 39
40 386.4 387.3 388.3 389.3 390.2 391.2 392.2 393.1 394.1 395.1 40
41 396.0 397.0 398.0 398.9 399.9 400.9 401.8 402.8 403.8 404.7 41
42 405.7 406.7 407.6 408.6 409.6 410.5 411.5 412.5 413.4 414 .4 42
43 415.3 416.3 417.3 418.2 419.2 420.2 4211 4221 4231 424.0 43
44 425.0 426.0 426.9 427.9 428.9 429.8 430.8 431.8 432.7 433.7 44
45 434.7 435.6 436.6 437.6 438.5 439.5 440.5 441.4 | 4424 443.4 45
46 444.3 445.3 446.3 447.2 448.2 449.2 450.1 451.1 452.1 453.0 46
47 454.0 455.0 455.9 456.9 457.9 458.8 459.8 460.7 461.7 462.7 47
48 463.6 4€4.6 465.6 466.5 467.5 468.5 469.4 470.4 471.4 472.3 48
49 473.3 474.3 475.2 476.2 - 477.2 478.1 479.1 480.1 481.0 482.0 49
50 483.0 483.9 484.9 485.9 486.8 487.8 488.8 489.7 490.7 491.7 50
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Tafel lla

€0S 15°=0.965926 =sin 75° 500 —1009
\Einer |
\ 0 1 2 3 4 5 6 7 ’ 8 9
Zehner i

50 483.0 483.9 484.9 485.9 486.8 487.8 488.8 489.7 ’ 490.7 491.7 50
51 492.6 493.6 494.6 495.5 496.5 497.5 498.4 499.4 500.3 501.3 51
52 502.3 503.2 504.2 505.2 506.1 507.1 508.1 509.0 510.0 | 511.0 52
53 511.9 512.9 513.9 514.8 515.8 516.8 517.7 518.7 519.7 ! 520.6 53
54 521.6 522.6 523.5 524.5 525.5 526.4 527.4 528.4 520.3 | 5303 54
55 531.3 532.2 533.2 534.2 | 5351 536.1 537.1 538.0 539.0 | 540.0 55
56 540.9 541.9 542.9 543.8 544.8 545.7 546.7 547.7 548.6 | 549.6 56
57 550.6 551.5 552.5 553.5 554.4 555.4 556.4 557.3 558.3 559.3 57
58 560.2 561.2 562.2 563.1 564.1 565.1 566.0 567.0 568.0 568.9 58
59 569.9 570.9 571.8 572.8 573.8 574.7 575.7 576.7 577.6 578.6 59
60 579.6 580.5 581.5 582.5 583.4 584.4 585.4 586.3 587.3 588.2 60
61 589.2 590.2 591.1 592.1 593.1 594.0 595.0 596.9 \ 596.9 | 597.9 61
62 598.9 | 599.8 | 6008 | 601.8 | 602.7 | 603.7 | 604.7 | 605.6 = 606.6 | 607.6 | 62
63 608.5 609.5 610.5 611.4 612.4 613.4 614.3 615.3 616.3 617.2 || 63
64 618.2 619.2 620.1 621.1 622.1 623.0 624.0 625.0 625.9 626.9 | 64
65 627.9 628.8 629.8 630.7 631.7 632.7 633.6 634.6 | 635.6 ' 636.5 65
66 637.5 638.5 639.4 640.4 641.4 642.3 643.3 644.3 645.2 | 646.2 66
67 647.2 648.1 649.1 650.1 651.0 652.0 653.0 653.9 654.9 | 655.9 67
68 656.8 657.8 658.8 659.7 660.7 661.7 662.6 663.6 664.6 665.5 68
69 666.5 667.5 668.4 669.4 670.4 671.3 672.3 673.3 674.2 675.2 69
70 676.1 677.1 678.1 679.0 680.0 681.0 681.9 682.9 683.9 684.8 70
71 685.8 686.8 687.7 688.7 689.7 i 690.6 691.6 692.6 } 693.5 694.5 71
72 695.5 696.4 697.4 698.4 699.3 700.3 701.3 702.2 703.2  704.2 72
73 705.1 706.1 707.1 | 708.0 709.0 710.0 710.9 M9 7129 | 7138 || 73
74 714.8 715.8 716.7 | 7177 718.6 719.6 720.6 7215 | 722.5 | 723.5 L 74
75 724.4 725.4 726.4 727.3 728.3 729.3 730.2 7312 | 7322 7331 | 75
76 734.1 7354, 736.0 737.0 738.0 738.9 739.9 740.9 | 741.8 742.8 76
77 743.8 744.7 } 745.7 746.7 747.6 748.6 749.6 750.5 751.5 | 752.5 77
78 753.4 754.4 755.4 756.3 757.3 758.3 759.2 760.2 | 761.1 762.1 78
79 763.1 764.0 765.0 | 766.0 766.9 767.9 768.9 7690.8 | 770.8 771.8 || 79
80 772.7 773.7 774.7 775.6 776.6 ‘ 777.6 778.5 779.5 780.5 781.4 " 80
81 782.4 783.4 784.3 785.3 786.3 787.2 788.2 789.2 790.1 ; 791.1 ‘ 81
82 792.1 793.0 794.0 | 795.0 795.9 796.9 797.9 798.8 799.8 | 800.8 | 82
83 801.7 802.7 803.7 804.6 805.6 806.5 807.5 808.5 809.4 810.4 83

|
84 811.4 812.3 813.3 | 814.3 815.2 8162 817.2 818.1 819.1 820.1 84
85 821.0 822.0 823.0 823.9 824.9 825.9 | 826.8 827.8 828.8 829.7 85
86 830.7 831.7 832.6 833.6 834.6 835.5 | 836.5 837.5 838.4 839.4 86
87 840.4 841.3 8423  843.3 844.2 845.2 846.2 847.1 848.1 849.0 87
88 850.0 851.0 851.9 852.9 853.9 854.8 855.8 856.8 857.7 858.7 88
89 859.7 860.6 861.6 862.6 863.5 864.5 865.5 866.4 867.4 868.4 89
90 869.3 870.3 871.3 872.2 873.2 874.2 | 875.1 876.1 877.1 ' 878.0 90
91 879.0 880.0 880.9 881.9 | 882.9 883.8 884.8 885.8 | 886.7 | 887.7 | 91
92 888.7 889.6 890.6 891.5 892.5 893.5 894.4 895.4 896.4 897.3 || 92
93 898.3 899.3 900.2 901.2 902.2 903.1 904.1 905.1 906.0 | 907.0 93
94 908.0 908.9 909.9 | 910.9 911.8 912.8 913.8 914.7 915.7 | 916.7 94
95 917.6 918.6 919.6 | 920.5 921.5 922.5 023.4 924.4 | 925.4 926.3 95
96 927.3 928.3 929.2 930.2 931.2 932.1 933.1 934.1 935.0 936.0 : 96
97 936.9 937.9 938.9 939.8 940.8 941.8  942.7 943.7 944.7 045.6 |l 97
98 946.6 947.6 948.5 949.5 950.5 951.4 | 952.4 953.4 | 954.3 955.3 98
99 956.3 957.2 058.2 959.2 960.1 961.1 ’ 062.1 963.0 . 964.0 965.0 | 99
100 965.9 966.9 967.9 968.8 969.8 970.8 f 971.7 972.7 973.7 974.6 ‘ 100
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Tafel lla

0—509 €oS 22°5 =0.923 880 =sin 67°5
Einer
0 1 2 3 4 5 6 7 8 9
Zehner

0 0.0 0.9 1.8 2.8 3.7 4.6 5.5 6.5 7.4 8.3 0
1 9.2 10.2 11.1 12.0 12.9 13.9 14.8 15.7 16.6 17.6 1
2 18.5 19.4 20.3 21.2 22.2 231 24.0 24.9 25.9 26.8 2
3 27.7 28.6 29.6 30.5 31.4 32.3 33.3 34.2 35.1 36.0 3
4 37.0 37.9 38.8 39.7 | 407 41.6 42.5 43.4 44.3 45.3 4
5 46.2 471 48.0 49.0 49.9 50.8 51.7 52.7 53.6 54.5 5
6 55.4 56.4 57.3 58.2 59.1 60.1 61.0 61.9 62.8 63.7 6
7 64.7 65.6 66.5 67.4 68.4 69.3 70.2 711 72.1 73.0 7
8 73.9 74.8 75.8 76.6 77.6 78.5 79.5 80.4 81.3 82.2 8
9 83.1 84.1 85.0 85.9 86.8 87.8 88.7 89.6 90.5 91.5 9
10 92.4 93.3 94.2 95.2 96.1 97.0 97.9 98.9 99.8 100.7 10
11 101.6 102.6 103.5 104 .4 105.3 106.2 107.2 108.1 109.0 109.9 1
12 110.9 111.8 112.7 113.6 114.6 115.5 116.4 117.3 118.3 119.2 12
13 120.1 121.0 122.0 122.9 123.8 124.7 125.6 126.6 127.5 128.4 13
14 129.3 130.3 131.2 132.1 133.0 134.0 134.9 135.8 136.7 137.7 14
15 138.6 139.5 140.4 141.4 142.3 143.2 144 .1 145.0 146.0 146.9 15
16 147.8 148.7 149.7 150.6 151.5 152.4 153.4 154.3 155.2 156.1 16
17 157.1 158.0 158.9 159.8 160.8 161.7 162.6 163.5 164.5 165.4 17
18 166.3 167.2 168.1 169.1 170.0 170.9 171.8 172.8 173.7 174.6 18
19 175.5 176.5 177.4 178.3 179.2 180.2 181.1 182.0 182.9 183.9 19
20 184.8 185.7 186.6 187.5 188.5 189.4 190.3 191.2 102.2 193.1 20
21 194.0 194.9 195.9 196.8 197.7 198.6 199.6 200.5 201.4 202.3 21
22 203.3 204.2 205.1 206.0 206.9 207.9 208.8 209.7 210.6 211.6 22
23 212.5 213.4 214.3 215.3-| 2162 217.1 218.0 219.0 219.9 220.8 23
24 221.7 222.7 223.6 224.5 225.4 226.4 227.3 228.2 229.1 230.0 24
25 231.0 231.9 232.8 233.7 234.7 235.6 236.5 237.4 238.4 239.3 25
26 240.2 241.1 242.1 243.0 243.9 244.8 245.8 246.7 247.6 248.5 26
27 249.4 250.4 251.3 252.2 253.1 254.1 255.0 255.9 256.8 257.8 27
28 258.7 259.6 260.5 261.5 262.4 263.3 264.2 265.2 266.1 267.0 28
29 267.9 268.8 269.8 270.7 271.6 272.5 273.5 274.4 275.3 276.2 29
30 277.2 278.1 279.0 279.9 280.9 281.8 282.7 283.6 284.6 285.5 30
31 286.4 287.3 288.3 289.2 290.1 291.0 291.9 292.9 293.8 294.7 31
32 295.6 296.6 297.5 298.4 299.3 300.3 301.2 302.1 303.0 304.0 32
33 304.9 305.8 306.7 307.7 308.6 309.5 310.4 311.3 312.3 313.2 33
34 314.1 315.0 316.0 316.9 317.8 318.7 319.7 320.6 321.5 322.4 34
35 323.4 324.3 325.2 326.1 327.1 328.0 328.9 329.8 330.7 331.7 35
36 332.6 333.5 334.4 335.4 336.3 337.2 338.1 339.1 340.0 340.9 36
37 341.8 342.8 343.7 344.6 345.5 346.5 347.4 348.3 349.2 350.2 37
38 351.1 352.0 352.9 353.8 354.8 355.7 356.6 357.5 358.5 359.4 38
39 360.3 361.2 362.2 363.1 364.0 364.9 365.9 366.8 367.7 368.6 39
40 369.6 370.5 371.4 372.3 373.2 374.2 375.1 376.0 376.9 377.9 40
41 378.8 379.7 380.6 381.6 382.5 383.4 384.3 385.3 386.2 387.1 41
42 388.0 389.0 389.9 390.8 391.7 392.6 393.6 394.5 395.4 396.3 42
43 397.3 398.2 399.1 400.0 401.0 401.9 402.8 403.7 404.7 405.6 43
44 406.5 407.4 408.4 409.3 410.2 4111 412.1 413.0 413.9 414.8 44
45 415.7 416.7 417.6 418.5 419.4 420.4 421.3 422.2 423.1 424.1 45
46 425.0 425.9 426.8 427.8 428.7 429.6 430.5 431.5 432.4 433.3 46
47 434.2 435.1 436.1 437.0 437.9 438.8 439.8 440.7 441.6 442.5 47
48 443.5 444.4 445.3 446.2 447.2 448.1 449.0 449.9 450.9 451.8 48
49 452.7 453.6 454.5 455.5 456.4 457.3 458.2 459.2 460.1 461.0 49
50 461.9 462.9 463.8 464.7 465.6 466.6 467.5 468.4 469.3 470.3 50
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Tafel lla

€os 22°5 = 0.923 880 =sin 67°5 500 —1009
\Einer
\ 0 1 2 3 4 5 6 7 8 9
Zehner

50 461.9 462.9 | 463.8 464.7 | 4656 | 466.6 | 467.5 | 4684 | 469.3 | 4703 || 50
51 471.2 472.1 473.0 | 4740 | 4749 | 4758 | 4767 | 4776 | 4786 | 479.5 | St
52 480.4 481.3 482.3 483.2 | 4841 | 4850 | 486.0 | 4869 | 487.8 | 4837 || 52
53 489.7 490.6 | 491.5 492.4 | 4934 | 4943 | 4952 | 496.1 497.0 | 498.0 | 53
54 498.9 499.8 500.7 501.7 | 502.6 | 503.5 | 504.4 | 5054 | 506.3 | 507.2 | 54
55 508.1 509.1 510.0 510.9 511.8 512.8 513.7 514.6 §515.5 §516.4 55
36 517.4 518.3 519.2 520.1 521.1 522.0 | 522.0 | 523.8 | 5248 | 5257 | 56
57 526.6 527.5 528.5 529.4 | 530.3 | 531.2 | 5322 | 5334 534.0 | 5349 | 57
58 535.9 536.8 537.7 538.6 | 539.5 | 540.5  541.4 | 542.3 | 543.2 | 544.2 | 58
59 545.1 546.0 546.9 547.9 | 5488 | 549.7  550.6 | 551.6 | 552.5 | 553.4 | 59
60 554.3 555.3 556.2 5574 | 558.0 | 5589 | 559.9 | 560.8 | 561.7 | 562.6 || 60
61 563.6 564.5 565.4 566.3 | 567.3 | 5682  569.1 5700 | 571.0 | 3719 || 61
62 572.8 573.7 574.7 575.6 | 576.5 | 577.4 | 5783 | 579.3 | 5802 | 581.1 || 62
63 582.0 583.0 583.9 584.8 | 5857 | 586.7 | 587.6 | 588.5 589.4 | 590.4 | 63
64 591.3 592.2 593.1 5941 | 595.0 | 595.9 | 596.8 | 597.8 | 598.7 | 599.6 | 64
65 600.5 601.4 | 602.4 603.3 | 604.2 | 6051 | 606.4 | 607.0 | 607.9 | 608.8 || 65
66 609.8 610.7 611.6 | 612.5 | 613.5 | 6144 | 6153 | 6162 | 617.2 | 6181 || 66
67 619.0 619.9 | 6208 621.8 | 622.7 | 6236 | 624.5 | 6255 = 6264 | 627.3 | 67
68 628.2 6292 | 6301 631.0 | 631.9 | 632.9 | 633.8 | 6347 = 6356 | 636.6 || 68
69 637.5 638.4 | 639.3 6402 | 641.2 | 6421 643.0 | 643.9 6449 | 6458 | 69
70 646.7 647.6 | 648.6 | 649.5 | 650.4 | 651.3 | 6523 | 6532  654.1 655.0 || 70
71 656.0 656.9 | 657.8 658.7 | 659.7 | 660.6 | 661.5 | 662.4 . 663.3 | 664.3 || 71
72 665.2 6661 | 667.0 | 668.0 | 668.9 | 669.8 | 670.7 | 671.7 6726  673.5 | 72
73 674.4 675.4 | 676.3 677.2 678.1 679.1 680.0 680.9 681.8 682.7 73
74 683.7 684.6 | 685.5 686.4 | 687.4 | 688.3 | 689.2 | 690.1 6914  692.0 || 74
75 692.9 693.8 | 694.8 | 6957 | 696.6 | 697.5 | 698.5 | 699.4 . 7003 = 7012 | 75
76 702.1 7034 | 704.0 7049 | 7058 | 706.8 | 707.7 | 708.6 | 709.5  710.5 | 76
77 711.4 712.3 | 713.2 714.2 715.1 716.0 716.9 717.9 | 7188 719.7 77
78 720.6 721.6 | 722.5 723.4 724.3 725.2 726.2 7271 ' 728.0 728.9 78
79 729.9 730.8 ’ 731.7 732.6 | 733.6 . 7345 735.4 | 7363 737.3 . 7382 | 79
80 739.1 740.0 | 741.0 741.9 | 7428 | 7437 | 7446 | 7456 | 7465 | 747.4 || 80
81 7483 | 7493 | 7502 | 751 | 7520 | 753.0 | 753.9 | 7548 | 7557 | 7567 | 81
82 757.6 758.5 | 759.4 760.4 | 761.3 | 7622 | 7634 764.0 | 7650 7659 | 82
83 766.8 767.7 | 7687 769.6 | 7705 | 7714 | 7724 | 7733 | 7742 | 7754 || 83
84 7761 777.0 777.9 7788 | 779.8 | 780.7 | 781.6 | 782.5 | 783.5 | 784.4 | 84
85 785.3 786.2 787.1 788.4 | 780.0 | 789.9 | 790.8 | 791.8 | 792.7 | 793.6 | 85
86 794.5 795.5 ‘ 796.4 797.3 798.2 799.2 800.1 801.0 801.9 802.9 86
87 803.8 804.7 ' 805.6 806.5 807.5 808.4 809.3 810.2 811.2 812.1 87
88 813.0 813.9  814.9 | 8158 | 816.7 | 817.6 | 818.6 | 819.5 | 8204 | 821.3 || 88
89 822.3 8232 824.1 825.0 | 8259 | 826.9 | 827.8 | 828.7 | 829.6 | 830.6 | 89
90 831.5 832.4 ‘ 833.3 834.3 835.2 836.1 837.0 838.0 838.9 839.8 90
91 840.7 841.7 | 842.6 843.5 | 844.4 | 8454 | 8463 | 8472 | 848.1 849.0 | o1
92 850.0 850.0  851.8 852.7 | 853.7 | 854.6 | 855.5 | 856.4 | 857.4 | 858.3 || 92
93 859.2 860.1  861.1 862.0 | 862.9 | 8638 | 864.8 | 8657 | 866.6 | 867.5 || 93
94 868.4 860.4 | 870.3 871.2 | 872.1 873.1 874.0 | 874.9 | 8758 | 8768 | 94
95 877.7 878.6 | 879.5 880.5 | 881.4 | 8823 | 8832 | 8842 | 8851 | 886.0 || 95
96 886.9 887.8 | 888.8 889.7 | 890.6 | 891.5 | 892.5 | 893.4 | 894.3 | 8952 | 96
97 896.2 8971 | 898.0 808.9 | 899.9 | 900.8 | 901.7 | 902.6 | 9036 | 904.5 I 97
98 905.4 906.3 ‘ 907.3 908.2 909.1 910.0 910.9 911.9  912.8 913.7 98
99 914.6 915.6 i 916.5 917.4 918.3 919.3 920.2 921.1 922.0 923.0 99
100 923.9 924.8 } 925.7 926.7 927.6 928.5 929.4 930.3 931.3 932.2 ‘ 100
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Tafel lla

0—509 cos 30°=0.866025 =sin 60°
~._ Einer]|
0 1 2 3 4 5 6 7 8 9
Zehner ™
0 0.0 0.9 1.7 2.6 3.5 4.3 5.2 6.1 6.9 7.8 0
1 8.7 9.5 10.4 11.3 12.1 13.0 13.9 14.7 15.6 16.5 1
2 17.3 18 2 19.1 19.9 20.8 21.7 22.5 23.4 24.2 25.1 2
3 26.0 26.8 27.7 28.6 29.4 30.3 31.2 32.0 32.9 33.8 3
4 34.6 35.5 36.4 37.2 38.1 39.0 39.8 40.7 41.6 42.4 4
5 43.3 44.2 45.0 45.9 46.8 47.6 48.5 49.4 59.2 51.1 5
6 52.0 52.8 53.7 54.6 55.4 56.3 57.2 58.0 58.9 59.8 6
7 60.6 61.5 62.4 63.2 64.1 65.0 65.8 66.7 67.5 68.4 7
8 69.3 70.1 71.0 71.9 72.7 73.6 74.5 75.3 76.2 771 8
9 77.9 78.8 79.7 80.5 81.4 82.3 83.1 84.0 84.9 85.7 9
10 86.6 87.5 88.3 89.2 90.1 90.9 91.8 92.7 93.5 94.4 10
11 95.3 96.1 97.0 97.9 98.7 99.6 100.5 101.3 102.2 103.1 11
12 103.9 104.8 105.7 106.5 107.4 108.3 109.1 110.0 110.9 111.7 12
13 112.6 113.4 114.3 115.2 116.0 116.9 117.8 118.6 119.5 120.4 13
14 121.2 1221 123.0 123.8 124.7 125.6 126.4 127.3 128.2 129.0 14
15 129.9 130.8 131.6 132.5 133.4 134.2 135.1 136.0 136.8 137.7 15
16 138.6 139.4 140.3 141.2 142.0 142.9 143.8 144.6 145.5 146.4 16
17 147.2 148.1 149.0 149.8 150.7 151.6 152.4 153.3 154.2 155.0 17
18 155.9 156.8 157.6 158.5 159.3 160.2 161.1 161.9 162.8 163.7 18
19 164.5 165.4 166.3 167.1 168.0 168.9 169.7 170.6 171.5 172.3 19
20 173.2 1741 174.9 175.8 176.7 177.5 178.4 179.3 180.1 181.0 20
21 181.9 182.7 183.6 184.5 185.3 186.2 187.1 187.9 188.8 189.7 21
22 190.5 191.4 192.3 193.1 194.0 194.9 195.7 196.6 197.5 198.3 22
23 199.2 200.1 200.9 201.8 202.6 203.5 204.4 205.2 206.1 207.0 23
24 207.8 208.7 209.6 210.4 211.3 212.2 213.0 213.9 214.8 215.6 24
25 216.5 217.4 218.2 219.1 220.0 220.8 221.7 222.6 223.4 224.3 25
26 225.2 226.0 226.9 227.8 228.6 229.5 230.4 231.2 232.1 233.0 26
27 233.8 234.7 235.6 236.4 237.3 238.2 239.0 239.9 240.8 241.6 27
28 242.5 243.4 244.2 245.1 246.0 246.8 247.7 248.5 249.4 250.3 28
29 251.1 252.0 252.9 253.7 254.6 255.5 256.3 257.2 258.1 258.9 29
30 259.8 260.7 261.5 262.4 263.3 264 .1 265.0 265.9 266.7 267.6 30
31 268.5 269.3 276.2 2711 271.9 272.8 273.7 274.5 275.4 276.3 31
32 277.1 278.0 278.9 279.7 280.6 281.5 282.3 283.2 284.1 284.9 32
33 285.8 286.7 287.5 288.4 289.3 290.1 291.0 291.9 292.7 293.6 33
34 294.4 295.3 206.2 297.0 297.9 208.8 299.6 300.5 301.4 302.2 34
35 303.1 304.0 304.8 305.7 306.6 307.4 308.3 309.2 310.0 310.9 35
36 311.8 312.6 313.5 314.4 315.2 316.1 317.0 317.8 318.7 319.6 36
37 320.4 321.3 322.2 323.0 323.9 324.8 325.6 326.5 327.4 328.2 37
38 329.1 330.0 330.8 331.7 332.6 333.4 334.3 335.2 336.0 336.9 38
39 337.7 338.6 339.5 340.3 341.2 342.1 342.9 343.8 344.7 345.5 39
40 346.4 347.3 348.1 ‘ 349.0 349.9 350.7 351.6 352.5 353.3 354.2 40
41 3551 355.9 356.8 | 357.7 358.5 359.4 360.3 361.1 362.0 362.9 | 41
42 363.7 364.6 365.5 366.3 367.2 368.1 368.9 369.8 370.7 i 371.5 42
43 372.4 373.3 3741 375.0 375.9 376.7 377.6 378.5 379.3 380.2 43
44 381.1 381.9 382.8 383.6 384.5 385.4 386.2 387.1 388.0 388.8 44
45 389.7 390.6 391.4 392.3 393.2 394.0 394.9 395.8 396.6 397.5 45
46 398.4 399.2 400.1 401.0 401.8 402.7 403.6 404.4 405.3 406.2 46
47 407.0 407.9 408.8 409.6 410.5 411.4 412.2 413.1 414.0 414.8 47
48 415.7 416.6 417.4 418.3 419.2 420.0 420.9 421.8 422.6 423.5 48
49 424 .4 425.2 426.1 427.0 427.8 428.7 429.5 430.4 431.3 4321 49
50 433.0 433.9 434.7 435.6 436.5 437.3 438.2 439.1 439.9 440.8 i 50
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Tafel la

cos 30°=0.866025 =sin 60° 500 —1009
Einer ‘
0 1 2 3 4 5 6 7 8 9
Zehner
50 433.0 433.9 434.7 435.6 | 436.5 | 437.3 | 4382 | 4394 | 439.9 | 4408 | 50
51 441.7 442.5 443.4 | 4443 | 4451 | 446.0 | 446.9 | 447.7 | 448.6 | 449.5 | 51
52 450.3 451.2 452.1 452.9 | 453.8 | 454.7 | 455.5 | 456.4 | 457.3 | 458.4 | 52
53 459.0 459.9 460.7 | 461.6 | 4625 | 463.3 | 4642 | 4651 | 4659 | 466.8 || 33
54 467.7 468.5 469.4 | 4703 | 4711 | 4720 | 472.8 | 4737 | 4746 | 4754 | 54
55 476.3 477.2 478.0 478.9 479.8 480.6 481.5 482.4 483.2 484.1 55
56 485.0 485.8 486.7 487.6 | 488.4 | 4893 | 4902 | 491.0 | 4919 | 492.8 | 36
57 493.6 494.5 495.4 | 4962 | 4971 | 498.0 | 498.8 | 499.7 | 500.6 | 501.4 | 37
58 502.3 503.2 504.0 5049 | 5058 | 506.6 | 507.5 | 5084 | 5002 | 510.1 58
59 511.0 511.8 512.7 513.6 514.4 } 515.3 516.2 517.0 517.9 | 518.7 59
60 519.6 520.5 521.3 522.2 523.1 523.9 524.8 525.7 526.5 527.4 60
61 5283 | 5204 | 5300 | 3309 | 531.7 | 5326 | 533.5 | 5343 | 5352 = 5364 || 61
62 536.9 537.8 538.7 539.5 | 540.4 | 541.3 542 | 543.0 | 543.9 | 5447 || 62
63 545.6 546.5 547.3 5482 | 549.1 549.9 | 550.8 | 551.7 | 552.5 | 553.4 || 63
64 554.3 555.1 556.0 556.9 | 557.7 | 558.6 | 559.5 | 560.3 | 561.2 | 5621 || 64
65 562.9 563.8 564.6 565.5 566.4 567.2 | 568.1 569.0 569.8 | 570.7 65
66 571.6 572.4 573.3 5742 | 5750 | 5759 | 5768 | 577.6 | 578.5 = 579.4 | 66
67 580.2 581.1 582.0 582.8 | 583.7 | 584.6 | 5854 | 3586.3 | 5872 | 588.0 || 67
68 588.9 589.8 590.6 501.5 | 5924 | 3932 | 5944 | 595.0 | 595.8 | 506.7 | 68
69 597.6 598.4 599.3 600.2 601.0 601.9 602.8 603.6 604.5 605.4 69
70 606.2 607.1 607.9 608.8 609.7 610.5 611.4 612.3 613.1 | 614.0 70
71 614.9 6157 | 616.6 | 617.5 | 618.3 | 6192 | 6204 | 6209 | 621.8 | 622.7 || 71
72 623.5 624.4 625.3 626.1 627.0 627.9 628.7 629.6 630.5 631.3 72
73 632.2 633.1 633.9 | 634.8 | 635.7 | 636.5 | 637.4 | 6383 | 6394 | 640.0 | 73
74 640.9 641.7 642.6 643.5 | 644.3 | 6452 | 646.1 | 6469 | 647.8 | 648.7 || 74
75 649.5 650.4 651.3 652.1 653.0 653.8 654.7 655.6 656.4 657.3 75
76 658.2 650.0 | 659.0 ' 660.8 | 661.6 | 662.5 | 663.4 | 6642 | 6651 | 666.0 | 76
i \
77 666.8 667.7 668.6 669.4 | 670.3 671.2 | 6720 | 672.9 | 673.8 i 674.6 77
78 675.5 676.4 677.2 6781 | 6790 | 6798 | 6807 | 681.6 | 682.4 . 683.3 | 78
79 684.2 685.0 ' 685.9 686.8 687.6 688.5 689.4 690.2 691.1 ' 692.0 79
80 692.8 693.7 = 694.6 ' 6954 | 6963 | 6972 | 698.0 | 698.9 | 699.7  700.6 || 80
81 701.5 702.3 703.2 704.1 704.9 | 705.8 706.7 707.5 708.4 | 709.3 81
82 710.1 711.0 711.9 712.7 713.6 | 714.5 715.3 716.2 7171 | 717.9 82
83 718.8 719.7 720.5 721.4 722.3 7231 724.0 724.9 725.7 | 726.6 83
84 727.5 728.3 729.2 730.1 730.9 | 731.8 | 7327 | 733.5 | 7344 = 7353 | 84
85 736.1 737.0 737.9 738.7 | 739.6 | 740.3 7413 | 7422 | 7430 7439 | 85
86 744.8 745.6 746.5 747.4 | 7482 | 7494 750.0 | 7508 | 7517 752.6 || 86
87 753.4 754.3 | 755.2 756.0 | 756.9 | 757.8 | 758.6 | 750.5 | 760.4 = 761.2 || 87
88 762.1 763.0 763.8 764.7 765.6 766.4 767.3 768.2 769.0 | 769.9 88
89 770.8 771.6 772.5 773.4 | 7742 | 7754 776.0 | 7768 | 777.7 -+ 778.6 | 89
90 779.4 780.3 781.2 7820 | 7829 | 7838 | 7846 | 7855 | 7864 | 7872 | 90
91 788.1 788.9 789.8 790.7 | 791.5 | 792.4 | 793.3 | 794.1 795.0 { 795.9 | o1
92 796.7 797.6 798.5 799.3 800.2 = 80141 801.9 802.8 803.7 | 804.5 92
93 805.4 806.3 807.1 808.0 808.9 ' 809.7 810.5 811.5 812.3 1 813.2 93
94 814.1 814.9 815.8 816.7 817.5 818.4 | 819.3 820.1 821.0 ! 821.9 94
95 822.7 823.6 824.5 825.3 826.2 827.1 827.9 28.8 829.7 830.5 95
96 831.4 832.2 ] 833.1 834.0 834.8 835.7 836.6 837.4 838.3 ‘ 839.2 96
97 840.0 840.9 841.8 842.6 843.5 844.4 845.2 846.1 847.0 ‘ 847.8 97
98 848.7 §849.6 850.4 851.3 852.2 853.0 853.9 854.8 855.6 856.5 98
99 8574 | 8582 | 8501 | 860.0 | 860.8 | 861.7 | 862.6 | 863.4 | 864.3 } 8652 | 99
_ . | | |
100 866.0 | 8669 | 8678 | 868.6 | 869.5 | 8704 8712 | 8724 | 873.0 | 873.8 | 100
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Tafel lla

0—509 COS 45°=0.707107 =sin 45°
Einer
\ 0 1 2 3 4 5 6 7 8 9
Zehner
0 0.0 0.7. 1.4 2.1 2.8 3.5 4.2 4.9 5.7 6.4 0
1 7.1 7.8 8.5 9.2 9.9 10.6 11.3 12.0 12.7 13.4 1
2 14.1 14.8 15.6 16.3 17.0 17.7 18.4 19.1 19.8 20.5 2
3 21.2 21.9 22.6 23.3 24.0 24.7 25.5 26.2 26.9 27.6 3
4 28.3 29.0 29.7 30.4 31.1 31.8 32.5 33.2 33.9 34.6 4
5 35.4 36.1 36.8 37.5 38.2 38.9 39.6 40.3 41.0 41.7 5
6 42.4 431 43.8 44.5 45.3 46.0 46.7 47.4 48.1 48.8 6
7 49.5 50.2 50.9 51.6 52.3 53.0 53.7 54.4 55.2 55.9 7
8 56.6 57.3 58.0 58.7 59.4 60.1 60.8 61.5 62.2 62.9 8
9 63.6 64.3 65.1 65.8 66.5 67.2 67.9 68.6 69.3 70.0 9
10 70.7 71.4 721 72.8 73.5 74.2 75.0 75.7 76.4 771 10
11 77.8 78.5 79.2 79.9 80.6 81.3 82.0 82.7 83.4 84.1 1
12 84.9 85.6 86.3 87.0 87.7 88.4 89.1 89.8 90.5 91.2 12
13 91.9 92.6 93.3 94.0 94.8 95.5 96.2 96.9 97.6 98.3 13
14 99.0 99.7 100.4 101.1 101.8 102.5 103.2 103.9 104.7 105.4 14
15 106.1 106.8 107.5 108.2 108.9 109.6 110.3 111.0 11,7 112.4 15
16 1131 113.8 114.6 115.3 116.0 116.7 117.4 118.1 118.8 119.5 16
17 120.2 120.9 121.6 122.3 123.0 123.7 124.5 125.2 125.9 126.6 17
18 127.3 128.0 128.7 129.4 130.1 130.8 131.5 132.2 132.9 133.6 18
19 134.4 135.1 135.8 136.5 137.2 137.9 138.6 139.3 140.0 140.7 19
20 141.4 142.1 142.8 143.5 144.2 145.0 145.7 146.4 147.1 147.8 20
21 148.5 149.2 149.9 150.6 151.3 152.0 152.7 153.4 154.1 154.9 21
22 155.6 156.3 157.0 157.7 158.4 159.1 159.8 160.5 161.2 161.9 22
23 162.6 163.3 164.0 164.8 165.5 166.2 166.9 167.6 168.3 169.0 23
24 169.7 170.4 171.1 171.8 172.5 173.2 173.9 174.7 175.4 176.1 24
25 176.8 177.5 178.2 178.9 179.6 180.3 181.0 181.7 182.4 183.1 25
26 183.8 184.6 185.3 186.0 186.7 187.4 188.1 188.8 189.5 190.2 26
27 190.9 191.6 192.3 193.0 193.7 194.5 195.2 195.9 196.6 197.3 27
28 198.0 198.7 199.4 200.1 200.8 201.5 202.2 202.9 203.6 204.4 28
29 205.1 205.8 206.5 207.2 207.9 208.6 209.3 210.0 210.7 211.4 29
30 212.1 212.8 213.5 214.3 215.0 215.7 216.4 217.1 217.8 218.5 30
31 219.2 219.9 220.6 221.3 222.0 222.7 223.4 224.2 224.9 225.6 31
32 226.3 227.0 227.7 228.4 229.1 229.8 230.5 231.2 231.9 232.6 32
33 233.3 234.1 234.8 235.5 236.2 236.9 237.6 238.3 239.0 239.7 33
34 240.4 241.1 241.8 242.5 243.2 244.0 244.7 245.4 246.1 246.8 34
35 247.5 248.2 248.9 249.6 250.3 251.0 251.7 252.4 253.1 253.9 35
36 254.6 255.3 256.0 256.7 257.4 258.1 258.8 259.5 260.2 260.9 36
37 261.6 262.3 263.0 263.8 264.5 265.2 265.9 266.6 267.3 268.0 37
38 268.7 269.4 270.1 270.8 271.5 272.2 272.9 273.7 274.4 275.1 38
39 275.8 276.5 277.2 277.9 278.6 279.3 280.0 280.7 281.4 282.1 39
40 282.8 283.5 284.3 285.0 285.7 286.4 287.1 287.8 288.5 289.2 40
41 289.9 290.6 291.3 292.0 292.7 293.4 204.2 294.9 295.6 296.3 41
42 297.0 297.7 298.4 299.1 299.8 300.5 301.2 301.9 302.6 303.3 42
43 304.1 304.8 305.5 306.2 306.9 307.6 308.3 309.0 309.7 310.4 43
44 311.1 311.8 312.5 313.2 314.0 314.7 315.4 316.1 316.8 317.5 44
45 318.2 318.9 319.6 320.3 321.0 321.7 322.4 323.1 323.9 324.6 45
46 325.3 326.0 326.7 327.4 328.1 328.8 329.5 330.2 330.9 331.6 46
47 332.3 333.0 333.8 334.5 335.2 335.9 336.6 337.3 338.0 338.7 47
48 339.4 340.1 340.8 341.5 3422 342.9 343.7 344.4 345.1 345.8 48
49 346.5 347.2 347.9 348.6 349.3 350.0 350.7 351.4 352.1 352.8 49
50 353.6 354.3 355.0 355.7 356.4 3571 357.8 358.5 359.2 359.9 50
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Tafel lla

€0S 45°=0.707107 =sin 45° 500 —1009
Einer
0 1 2 3 4 5 6 7 8 9
Zehner
|

50 353.6 354.3 355.0 355.7 | 3564 | 3574 357.8 | 358.5 { 3592 | 359.9 | 50
51 360.6 361.3 362.0 362.7 363.5 364.2 364.9 365.6 366.3 367.0 51
52 367.7 368.4 369.1 369.8 | 370.5 | 371.2 | 371.9 | 3726 | 3734 | 3741 52
53 374.8 375.5 376.2 376.9 | 377.6 | 3783 | 379.0 | 379.7 | 380.4 | 381.1 53
54 381.8 382.5 383.3 384.0 | 384.7 | 3854 | 3864 | 386.8 | 387.5 | 3882 | 54
55 388.9 389.6 390.3 391.0 | 3917 | 3924 | 3932 | 393.9 | 3946 | 3953 | 55
56 396.0 396.7 397.4 398.1 398.8 | 399.5 | 400.2 | 400.9 | 401.6 | 402.3 56
57 403.1 403.8 404.5 405.2 405.9 406.6 407.3 408.0 408.7 409.4 57
58 4101 410.8 411.5 412.2 413.0 413.7 414 .4 415.1 415.8 416.5 58
59 417.2 417.9 418.6 419.3 420.0 420.7 421.4 4221 422.8 423.6 59
60 424.3 425.0 425.7 426.4 4271 427.8 428.5 429.2 429.9 430.6 60
61 431.3 432.0 4327 433.5 | 434.2 | 434.9 | 435.6 | 4363 | 437.0 | 4377 || 61
62 438.4 439.1 439.8 440.5 | 4412 | 441.9 | 442.6 | 443.4 | 4441 4448 | 62
63 445.5 446.2 446.9 447.6 448.3 449.0 449.7 450.4 4511 451.8 63
64 452.5 453.3 454.0 | 454.7 | 4554 | 4561 456.8 | 457.5 | 4582 | 4589 | 64
65 459.6 460.3 461.0 461.7 462.4 463.2 463.9 464.6 465.3 466.0 65
66 466.7 467.4 468.1 468.8 469.5 470.2 470.9 471.6 472.3 4731 66
67 473.8 474.5 4752 | 4759 | 476.6 | 4773 | 4780 | 4787 4794 | 4804 | 67
68 480.8 481.5 482.2 483.0 483.7 484.4 485.1 485.8 § 486.5 487.2 68
69 487.9 488.6 489.3 490.0 490.7 491.4 4921 492.9  493.6 494.3 69
70 495.0 495.7 496.4 497.1 497.8 498.5 499.2 400.9 500.6 501.3 70
71 502.0 502.8 §03.5 504.2 504.9 505.6 506.3 507.0 507.7 508.4 71
72 509.1 509.8 510.5 511.2 511.9 512.7 513.4 514.1 514.8 515.5 72
73 516.2 516.9 517.6 518.3 519.0 519.7 520.4 521.1 521.8 §522.6 73
74 523.3 524.0 524.7 525.4 526.1 526.8 527.5 528.2 ' 528.9 529.6 74
75 530.3 531.0 531.7 532.5 | 5332 | 533.9 | 534.6 | 5353 | 536.0 | 3536.7 | 75
76 537.4 538.1 538.8 539.5 | 540.2 | 540.9 | 541.6 | 5424 | 5434 543.8 || 76
77 544.5 545.2 545.9 546.6 | 547.3 | 548.0 | 548.7 | 549.4 . 550.1 550.8 | 77
78 551.5 552.3 553.0 553.7 | 554.4 | 555.1 555.8 | 556.5 ! 557.2 | 557.9 | 78
79 558.6 559.3 560.0 5607 | s61.4 | 5622 | 5629 | 5636 | 5643 | 5650 || 79
80 565.7 566.4 567.1 567.8 568.5 569.2 569.9 570.6 ‘ §571.3 §572.0 80
81 572.8 573.5 574.2 574.9 | 575.6 | 576.3 577.0 | 577.7 | 5784 | 5794 81
82 570.8 580.5 581.2 581.9 582.7 583.4 584.1 584.8 I 585.5 586.2 82
83 586.9 587.6 588.3 589.0 589.7 590.4 591.1 591.8  592.6 593.3 83
84 504.0 | 5947 | 595.4 | 5964 | 5968 | 597.5 | 5982 | 598.0 | 599.6 | 6903 | 84
85 601.0 601.7 602.5 603.2 603.9 604.6 605.3 606.0 606.7 607.4 85
86 608.1 608.8 609.5 610.2 610.9 611.6 612.4 613.1 613.8 614.5 86
87 615.2 615.9 616.6 617.3 618.0 618.7 619.4 620.1 620.8 621.5 87
88 622.3 623.0 623.7 624.4 | 625.1 625.8 | 626.5 | 6272 | 627.0 | 628.6 || 88
89 629.3 630.0 630.7 631.4 632.2 632.9 633.6 634.3 ‘ 635.0 635.7 89
90 636.4 637.1 637.8 638.5 639.2 639.9 640.6 641.3 ! 642.1 642.8 90
o1 643.5 644.2 644.9 645.6 646.3 647.0 647.7 648.4 649.1 649.8 91
92 650.5 651.2 652.0 652.7 653.4 654.1 654.8 655.5 656.2 656.9 92
93 657.6 658.3 659.0 650.7 | 660.4 | 661.1 661.9 | 662.6 | 6633 = 664.0 || 93
94 664.7 665.4 666.1 666.8 | 667.5 | 668.2 | 668.9 | 669.6 | 670.3 ! 671.0 || 94
95 671.8 672.5 673.2 | 673.9 | 6746 | 6753 | 676.0 | 676.7 ' 677.4 | 678.1 | 95
96 678.8 679.5 680.2 | 680.9 | 681.7 | 6824 | 6831 | 683.8 | 684.5 | 6852 | 96
97 685.9 686.6 687.3 688.0 688.7 689.4 690.1 690.8 691.6 692.3 97
98 693.0 | 693.7 | 694.4 | 6951 | 6958 | 696.5 | 697.2 | 697.9 | 698.6 | 699.3 || 98
e]¢) 700.0 700.7 701.5 702.2 702.9 703.6 704.3 705.0 : 705.7 706.4 99
100 7071 707.8 708.5 709.2 709.9 710.6 711.3 7121 ; 712.8 713.5 100
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Tafel lla

0—509

cos 6795 =0.382683 =sin 22°5

Einer
\ 0 1 2 3 4 5 6 7 8 9
Zehner

0 0.0 0.4 0.8 1.1 1.5 1.9 2.3 2.7 3.1 3.4 0
1 3.8 4.2 4.6 5.0 5.4 5.7 6.1 6.5 6.9 7.3 1
2 7.7 8.0 8.4 8.8 9.2 9.6 9.9 10.3 10.7 11.1 2
3 11.5 11.9 12.2 12.6 13.0 13.4 13.8 14.2 14.5 14.9 3
4 15.3 15.7 16.1 16.5 16.8 17.2 17.6 18.0 18.4 18.8 4
5 19.1 19.5 19.9 20.3 20.7 21.0 21.4 21.8 22.2 22.6 5
6 23.0 23.3 23.7 24.1 24.5 24.9 25.3 25.6 26.0 26.4 6
7 26.8 27.2 27.6 27.9 28.3 28.7 29.1 29.5 29.8 30.2 7
8 30.6 31.0 31.4 31.8 32.1 32.5 32.9 33.3 33.7 34:1 8
9 34.4 34.8 35.2 35.6 36.0 36.4 36.7 371 37.5 37.9 9
10 38.3 38.7 39.0 39.4 39.8 40.2 40.6 40.9 41.3 41.7 10
11 42.1 42.5 42.9 43.2 43.6 44.0 44.4 44.8 45.2 45.5 1
12 45.9 46.3 46.7 47.1 47.5 47.8 48.2 48.6 49.0 49.4 12
13 49.7 50.1 50.5 50.9 51.3 51.7 52.0 52.4 52.8 53.2 13
14 53.6 54.0 54.3 54.7 55.1 55.5 55.9 56.3 56.6 57.0 14
15 57.4 57.8 58.2 58.6 58.9 59.3 59.7 60.1 60.5 60.8 15
16 61.2 61.6 62.0 62.4 62.8 63.1 63.5 63.9 64.3 64.7 16
17 65.1 65.4 65.8 66.2 66.6 67.0 67.4 67.7 68.1 68.5 17
18 68.9 69.3 69.6 70.0 70.4 70.8 71.2 71.6 71.9 72.3 18
19 72.7 731 73.5 73.9 74.2 74.6 75.0 75.4 75.8 76.2 19
20 76.5 76.9 77.3 77.7 78.1 78.5 78.8 79.2 79.6 80.0 20
21 80.4 80.7 81.1 81.5 81.9 82.3 82.7 83.0 83.4 83.8 21
22 84.2 84.6 85.0 85.3 85.7 86.1 86.5 86.9 87.3 87.6 22
23 88.0 88.4 88.8 89.2 89.5 89.9 90.3 90.7 91.1 91.5 23
24 91.8 92.2 92.6 93.0 93.4 93.8 94.1 94.5 94.9 95.3 24
25 95.7 96.1 96.4 96.8 97.2 97.6 98.0 98.3 98.7 99.1 25
26 99.5 99.9 100.3 100.6 101.0 101.4 101.8 102.2 102.6 102.9 26
27 103.3 103.7 104 .1 104.5 104.9 105.2 105.6 106.0 106.4 106.8 27
28 107.2 107.5 107.9 108.3 108.7 109.1 109.4 109.8 110.2 110.6 28
29 111.0 111.4 111.7 112.1 112.5 112.9 113.3 113.7 114.0 114.4 29
30 114.8 115.2 115.6 116.0 116.3 116.7 117.1 117.5 117.9 118.2 30
31 118.6 119.0 119.4 119.8 120.2 120.5 120.9 121.3 121.7 122.1 31
32 122.5 122.8 123.2 123.6 124.0 124.4 124.8 125.1 125.5 125.9 32
33 126.3 126.7 127.1 127.4 127.8 128.2 128.6 129.0 129.3 129.7 33
34 130.1 130.5 130.9 131.3 131.6 132.0 132.4 132.8 133.2 133.6 34
35 133.9 134.3 134.7 135.1 135.5 135.9 136.2 136.6 137.0 137.4 35
36 137.8 138.1 138.5 138.9 139.3 139.7 140.1 140.4 140.8 141.2 36
37 141.6 142.0 142.4 142.7 143.1 143.5 143.9 144.3 144.7 145.0 37
38 145.4 145.8 146.2 146.6 147.0 147.3 147.7 148.1 148.5 148.9 38
39 149.2 149.6 150.0 150.4 150.8 151.2 151.5 151.9 152.3 152.7 39
40 153.1 153.5 153.8 154.2 154.6 155.0 155.4 155.8 156.1 156.5 40
41 156.9 157.3 157.7 158.0 158.4 158.8 159.2 159.6 160.0 160.3 41
42 160.7 161.1 161.5 161.9 162.3 162.6 163.0 163.4 163.8 164.2 42
43 164.6 164.9 165.3 165.7 166.1 166.5 166.8 167.2 167.6 168.0 43
44 168.4 168.8 169.1 169.5 169.9 170.3 170.7 171.1 171.4 171.8 44
45 172.2 172.6 173.0 173.4 173.7 174.1 174.5 174.9 175.3 175.7 45
46 176.0 176.4 176.8 177.2 177.6 177.9 178.3 178.7 179.1 179.5 46
47 179.9 180.2 180.6 181.0 181.4 181.8 182.2 182.5 182.9 183.3 47
48 183.7 184.1 184.5 184.8 185.2 185.6 186.0 186.4 186.7 187.1 48
49 187.5 187.9 188.3 188.7 189.0 189.4 189.8 190.2 190.6 191.0 49
50 191.3 191.7 192.1 192.5 192.9 193.3 193.6 194.0 194.4 194.8 50
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Tafel lla

cos 67°5 =0.382683 =sin 22°5 500 —1009

Einer
0 1 2 3 4 5 6 7 8 9
Zehner

50 191.3 191.7 192.1 192.5 192.9 ‘ 193.3 193.6 194.0 194.4 194.8 H 50
51 195.2 195.6 195.9 196.3 196.7 197.1 197.5 197.8 198.2 198.6 ‘ 51
52 199.0 199.4 199.8 2001 200.5 200.9 201.3 201.7 202.1 202.4 ! 52
53 202.8 203.2 203.6 | 2040 | 2044 @ 2047 | 2054 | 2055 | 2059 | 206.3 || 53
54 206.6 207.0 207.4 207.8 208.2 208.6 208.9 209.3 209.7 210.1 54
55 210.5 210.9 211.2 211.6 212.0 ‘ 212.4 212.8 213.2 213.5 “ 213.9 || 55
56 214.3 214.7 215.1 215.5 215.8 i 216.2 216.6 217.0 217.4 | 217.7 56
57 218.1 218.5 218.9 219.3 219.7 ‘ 220.0 220.4 220.8 221.2 221.6 57
58 222.0 222.3 222.7 2231 223.5 | 223.9 224.3 224.6 225.0 225.4 58
59 225.8 226.2 226.5 | 226.9 227.3 | 227.7 228.1 228.5 228.8 229.2 ‘ 59
60 2290.6 230.0 230.4 230.8 2311 | 231.5 231.9 232.3 232.7 ‘ 2331 i 60
61 233.4 233.8 234.2 234.6 235.0 } 235.4 235.7 236.1 236.5 ! 236.9 1 61
62 237.3 237.6 238.0 | 2384 | 2388 | 2392 | 239.6 | 2399 | 2403 & 2407 | 62
63 241.1 241.5 241.9 | 2422 | 2426 | 243.0 | 2434 | 2438 | 2442 | 2445 | 63
64 244.9 245.3 245.7 2461 | 2464 | 246.8 | 2472 | 2476 | 2480 | 248.4 | 64
65 248.7 249.1 249.5 249.9 250.3 250.7 251.0 251.4 251.8 ‘ 252.2 65
66 252.6 253.0 253.3 1 253.7 | 254 | 2545 | 2549 | 2552 | 2556 | 256.0 | 66

|
67 256.4 256.8 257.2 | 257.5 | 2579 | 2583 | 258.7 | 2594 | 259.5 | 259.8 || 67
68 260.2 260.6 261.0 261.4 261.8 262.1 262.5 262.9 263.3 | 263.7 68
69 264.1 264.4 2648 | 2652 | 2656 | 2660 | 2663 | 2667 | 2671 | 2675 | 69
70 267.9 268.3 268.6 269.0 269.4 ‘ 269.8 270.2 270.6 270.9 i 271.3 70
71 271.7 2721 272.5 272.9 273.2 273.6 274.0 274.4 274.8 i 2751 71
72 275.5 275.9 276.3 276.7 2771 277.4 277.8 278.2 278.6 } 279.0 72
73 279.4 279.7 280.1 280.5 280.9 281.3 281.7 282.0 282.4 | 282.8 73
74 283.2 283.6 284.0 | 284.3 | 2847 | 2854 | 285.5 | 2859 | 2862 | 286.6 || 74
75 287.0 287.4 287.8 288.2 288.5 288.9 289.3 289.7 290.1 | 290.5 i 75
76 290.8 291.2 291.6 202.0 292.4 202.8 293.1 293.5 293.9 i 294.3 76
77 294.7 295.0 295.4 295.8 296.2 296.6 297.0 297.3 297.7 . 208.1 77
78 298.5 298.9 299.3 299.6 300.0 | 300.4 300.8 301.2 301.6 301.9 78
79 302.3 302.7 303.1 303.5 | 303.9 } 3042 | 304.6 | 3050 | 3054 | 305.8 || 79
80 306.1 306.5 306.9 307.3 | 307.7 | 308. 308.4 | 3088 | 309.2 | 309.6 || 80

S S |
81 310.0 310.4 310.7 311.1 311.5 311.9 312.3 312.7 313.0 313.4 “ 81
82 313.8 314.2 314.6 314.9 315.3 315.7 316.1 316.5 316.9 317.2 || 82
83 317.6 318.0 318.4 318.8 319.2 319.5 319.9 320.3 320.7 3211 83
84 321.5 321.8 322.2 322.6 | 323.0 | 3234 | 3237 | 3241 | 324.5 | 3249 | 84
85 325.3 325.7 326.0 326.4 326.8 327.2 327.6 328.0 328.3 328.7 85
86 329.1 329.5 329.9 330.3 | 330.6 | 331.0 | 3314 | 331.8 | 3322 | 3326 || 86
87 3329 333.3 333.7 334.1 | 334.5 | 334.8 | 3352 | 3356 | 336.0 | 3364 || 87
88 336.8 337.1 337.5 33790 | 3383 | 3387 | 3391 | 33904 | 339.8 @ 3402 || 88
89 340.6 341.0 341.4 341.7 | 3424 | 342.5 . 3429 | 343.3 | 343.6 | 3440 || 89
90 344.4 344.8 345.2 345.6 | 345.9 | 346.3 | 346.7 | 34714 | 347.5 | 347.9 || 90
91 348.2 348.6 349.0 | 349.4 | 349.8 | 3502 | 350.5 | 350.9 | 351.3 | 351.7 | o1
92 352.1 352.5 352.8 3532 | 353.6 | 354.0 3544 | 354.7 @ 3554 | 355.5 || 92
93 355.9 356.3 356.7 357.0 | 3574 | 357.8 | 3582 | 3586 | 3500 | 3593 | 93
94 359.7 360.1 360.5 3609 | 3613 | 361.6 | 3620 | 3624 | 3628 = 363.2 | 94
95 363.5 363.9 364.3 364.7 | 36541 365.5 ' 3658 | 3662 | 366.6 | 367.0 | 95
96 367.4 367.8 368.1 368.5 368.9 369.3 369.7 3701 370.4 i 370.8 96
97 371.2 371.6 372.0 | 3724 | 3727 | 37341 373.5 | 373.9 | 374.3¢ ' 3746 || 97
98 375.0 375.4 375.8 3762 | 3766 | 376.9 - 3773 | 3777 | 3781 . 3785 || 98
99 378.9 379.2 379.6 380.0 380.4 380.8 . 381.2 381.5 381.9 382.3 99
100 382.7 383.1 383.4 | 383.8 | 3842 | 384.6 | 3850 | 3854 = 3857 | 386.1 | 100
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Tafel lla

0—509 €0s 75°=0.258819 =sin 15°
Einer
\ 0 1 2 3 4 5 6 7 8 9
Zehner
0 0.0 0.3 0.5 0.8 1.0 1.3 1.6 1.8 2.1 2.3 0
1 2.6 2.8 3.1 3.4 3.6 3.9 4.1 4.4 4.7 4.9 1
2 5.2 5.4 5.7 6.0 6.2 6.5 6.7 7.0 7.2 7.5 2
3 7.8 8.0 8.3 8.5 8.8 9.1 9.3 9.6 9.8 10.1 3
4 10.4 10.6 10.9 11.1 11.4 11.6 11.9 12.2 12.4 12.7 4
5 12.9 13.2 13.5 13.7 14.0 14.2 14.5 14.8 15.0 15.3 5
6 15.5 15.8 16.0 16.3 16.6 16.8 17.1 17.3 17.6 17.9 6
7 18.1 18.4 18.6 18.9 19.2 19.4 19.7 19.9 20.2 20.4 7
8 20.7 21.0 21.2 21.5 21.7 22.0 22.3 22.5 22.8 23.0 8
9 23.3 23.6 23.8 24.1 24.3 24.6 24.8 25.1 25.4 25.6 9
10 25.9 26.1 26.4 26.7 26.9 27.2 27.4 27.7 28.0 28.2 10
11 28.5 28.7 29.0 29.2 29.5 290.8 30.0 30.3 30.5 30.8 11
12 31.1 31.3 31.6 31.8 32.1 32.4 32.6 32.9 331 33.4 12
13 33.6 33.9 34.2 34.4 34.7 34.9 35.2 35.5 35.7 36.0 13
14 36.2 36.5 36.8 37.0 37.3 37.5 37.8 38.0 38.3 38.6 14
15 38.8 39.1 39.3 39.6 39.9 40.1 40.4 40.6 40.9 41.2 15
16 41.4 41.7 41.9 42.2 42.4 42.7 43.0 43.2 43.5 43.7 16
17 44.0 44.3 44.5 44.8 45.0 45.3 45.6 45.8 46.1 46.3 17
18 46.6 46.8 47.1 47.4 47.6 47.9 48.1 48.4 48.7 48.9 18
19 49.2 49.4 49.7 50.0 50.2 50.5 50.7 51.0 51.2 51.5 19
20 51.8 52.0 52.3 52.5 52.8 53.1 53.3 53.6 53.8 54.1 20
21 54.4 54.6 54.9 55.1 55.4 55.6 55.9 56.2 56.4 56.7 21
22 56.9 57.2 57.5 57.7 58.0 58.2 58.5 58.8 59.0 59.3 22
23 59.5 59.8 60.0 60.3 60.6 60.8 61.1 61.3 61.6 61.9 23
24 62.1 62.4 62.6 62.9 63.2 63.4 63.7 63.9 64.2 64.4 24
25 64.7 65.0 65.2 65.5 65.7 66.0 66.3 66.5 66.8 67.0 25
26 67.3 67.6 67.8 68.1 68.3 68.6 68.8 69.1 69.4 69.6 26
27 69.9 70.1 70.4 70.7 70.9 71.2 71.4 71.7 72.0 72.2 27
28 72.5 72.7 73.0 73.2 73.5 73.8 74.0 74.3 74.5 74.8 28
29 75.1 75.3 75.6 75.8 76.1 76.4 76.6 76.9 771 77.4 29
30 77.6 77.9 78.2 78.4 78.7 78.9 79.2 79.5 79.7 80.0 30
31 80.2 80.5 80.8 81.0 81.3 81.5 81.8 82.0 82.3 82.6 31
32 82.8 83.1 83.3 83.6 83.9 84.1 84.4 84.6 84.9 85.2 32
33 85.4 85.7 85.9 86.2 86.4 86.7 87.0 87.2 87.5 87.7 33
34 88.0 88.3 88.5 88.8 89.0 89.3 89.6 89.8 90.1 90.3 34
35 90.6 90.8 91.1 91.4 91.6 91.9 92.1 92.4 92.7 92.9 35
36 93.2 93.4 93.7 94.0 94.2 94.5 94.7 95.0 95.2 95.5 36
37 95.8 96.0 96.3 96.5 96.8 971 97.3 97.6 97.8 98.1 37
38 98.4 98.6 98.9 99.1 99.4 99.6 99.9 100.2 100.4 100.7 38
39 109.9 101.2 101.5 101.7 102.0 102.2 102.5 102.8 103.0 103.3 39
40 103.5 103.8 104.0 104.3 104.6 104.8 105.1 105.3 105.6 105.9 40
41 106.1 106.4 106.6 106.9 107.2 107.4 107.7 107.9 108.2 108.4 41
42 108.7 109.0 109.2 109.5 109.7 110.0 110.3 110.5 110.8 111.0 42
43 111.3 111.6 111.8 1121 112.3 112.6 112.8 113.1 113.4 113.6 43
44 113.9 1141 114.4 114.7 114.9 115.2 115.4 115.7 116.0 116.2 44
45 116.5 116.7 117.0 117.2 117.5 117.8 118.0 118.3 118.5 118.8 45
46 119.1 119.3 119.6 119.8 120.1 120.4 120.6 120.9 121.1 121.4 46
47 121.6+ 121.9 122.2 122.4 122.7 122.9 123.2 123.5 123.7 124.0 47
48 124.2 124.5 124.8 125.0 125.3 125.5 125.8 126.0 126.3 126.6 48
49 126.8 127.1 127.3 127.6 127.9 128.1 128.4 128.6 128.9 129.2 49
50 129.4 129.7 129.9 130.2 130.4 130.7 131.0 131.2 131.5 131.7 50
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Tafel lla

cos 75°=0.258819 =sin 15° 500 —1009
Einer
0 1 2 3 4 5 6 7 8 9
Zehner
50 129.4 129.7 129.9 130.2 130.4 130.7 131.0 131.2 131.5 131.7 50
51 132.0 132.3 132.5 132.8 133.0 133.3 133.6 133.8 134.1 134.3 51
52 134.6 134.8 135.1 135.4 135.6 135.9 136.1 136.4 136.7 136.9 52
53 137.2 137.4 | 137.7 138.0 | 1382 138.5 138.7 139.0 139.2 139.5 53
54 139.8 140.0 140.3 140.5 140.8 141.1 141.3 141.6 141.8 142.1 54
55 142.4 142.6 142.9 143.1 143.4 143.6 143.9 144.2 144.4 144.7 55
56 144.9 145.2 145.5 145.7 146.0 146.2 146.5 146.8 147.0 147.3 56
57 147.5 147.8 148.0 148.3 148.6 148.8 149.1 149.3 149.6 149.9 57
58 150.1 150.4 150.6 150.9 151.2 151.4 151.7 151.9 152.2 152.4 58
59 152.7 153.0 153.2 153.5 153.7 154.0 154.3 154.5 154.8 155.0 59
60 155.3 1556 | 155.8 156.1 156.3 156.6 156.8 | 157.1 157.4 157.6 60
61 157.9 1584 | 158.4 158.7 158.9 159.2 159.4 159.7 160.0 160.2 | 61
62 160.5 160.7 161.0 161.2 161.5 161.8 162.0 162.3 162.5 162.8 62
63 163.1 163.3 163.6 163.8 164.1 164.4 164.6 164.9 165.1 165.4 63
64 165.6 165.9 166.2 166.4 166.7 166.9 167.2 167.5 167.7 168.0 | 64
65 168.2 168.5 168.7 169.0 169.3 169.5 169.8 170.0 170.3 170.6 || 65
66 170.8 1711 171.3 171.6 171.9 172.1 172.4 172.6 172.9 1731 66
67 173.4 173.7 173.9 174.2 174.4 174.7 175.0 175.2 175.5 175.7 67
68 176.0 176.3 176.5 176.8 177.0 177.3 177.5 177.8 178.1 178.3 68
69 178.6 178.8 179.1 179.4 179.6 179.9 180.1 180.4 | 180.7 180.9 | 69
70 181.2 181.4 181.7 181.9 1822 | 182.5 182.7 183.0 183.2 183.5 70
71 183.8 184.0 184.3 184.5 184.8 185.1 185.3 185.6 185.8 186.1 71
72 186.3 186.6 186.9 187.1 187.4 187.6 187.9 | 1882 | 188.4 188.7 72
73 188.9 189.2 189.5 189.7 190.0 190.2 190.5 190.7 | 191.0 191.3 73
|
74 191.5 191.8 192.0 192.3 192.6 192.8 193.1 193.3 | 193.6 193.9 74
75 194.1 194.4 194.6 194.9 1951 | 195.4 195.7 195.9 196.2 196.4 75
76 196.7 197.0 : 197.2 197.5 197.7 ] 198.0 i 198.3 198.5 198.8 199.0 76
77 199.3 199.5 199.8 200.1 2003 | 200.6 | 200.8 | 201.1 201.4 201.6 77
78 201.9 202.1 202.4 202.7 | 202.9 2032 ' 203.4 | 203.7 203.9 | 2042 78
79 204.5 204.7 | 205.0 205.2 | 205.5 205.8 206.0 | 206.3 206.5 206.8 79
80 207.1 207.3 207.6 207.8 | 208.1 208.3 208.6 | 208.9 | 209.1 209.4 80
81 209:6 209.9 210.2 210.4 | 210.7 | 210.9 211.2 | 211.5 211.7 2120 || 81
82 212.2 212.5 212.7 213.0 | 213.3 213.5 213.8 | 214.0 | 214.3 214.6 82
83 214.8 215.1 215.3 2156 | 2159 | 2164 216.4 216.6 [ 216.9 217.1 83
84 217.4 217.7 217.9 2182 | 2184 218.7 219.0 | 219.2 | 219.5 219.7 84
85 220.0 220.3 220.5 220.8 | 221.0 | 221.3 221.5 | 221.8 | 2221 222.3 85
86 222.6 222.8 2231 223.4 | 223.6 223.9 2241 224 .4 224.7 2249 | 86
87 225.2 225.4 225.7 225.9 | 2262 | 226.5 226.7 227.0 J 227.2 227.5 87
88 227.8 2280 | 2283 228.5 228.8 229.1 229.3 | 229.6 2298 | 230.1 88
89 230.3 230.6 | 2309 231.1 2314 | 231.6 2319 | 2322 | 2324 | 2327 89
90 232.9 233.2 233.5 233.7 | 234.0 | 234.2 234.5 | 234.7 235.0 235.3 90
91 235.5 235.8 236.0 236.3 | 2366 | 236.8 23741 237.3 237.6 | 237.9 || 91
92 238.1 238.4 238.6 238.9 | 2391 239.4 239.7 | 239.9 | 2402 240.4 92
93 240.7 241.0 241.2 241.5 | 241.7 242.0 | 2423 | 2425 | 2428 | 2430 | 93
04 243.3 2435 | 243.8 244 1 244.3 244.6 244.8 | 2451 245.4 2456 || 94
95 245.9 2461 | 246.4 246.7 | 246.9 2472 | 2474 | 2477 247.9 248.2 95
96 248.5 248.7 249.0 249.2 | 249.5 249.8 250.0 | 250.3 250.5 250.8 || 96
97 251.1 251.3 251.6 251.8 | 2521 252.3 252.6 | 252.9 | 253.1 253.4 || 97
98 253.6 253.9 | 254.2 254.4 | 254.7 254.9 2552 | 255.5 255.7 256.0 || 98
99 256.2 256.5 256.7 257.0 | 257.3 257.5 257.8 | 258.0 | 258.3 258.6 || 99
100 258.8 259.1 259.3 250.6 | 259.9 | 260.1 260.4 | 260.6 { 260.9 | 261.1 | 100
1 '

37



Tafel Il b

38

sin
1° 2° 3° 4° 5° 6° 7° 8° 9° 10° [ 11° | 12° | 13° | 14° | 15°
I
1| 0.02 | 0.03 | 0.05 | 0.07 | 0.09 | 0.10 | 0.12 | 0.14 | 0.16 | 0.17 | 0.19 | 0.21| 0.22| 0.24]| 0.26| 1
21 003|007 | 010 | 0.14 | 0.17 | 0.21 | 024 | 0.28 | 0.31 | 0.35 | 0.38 | 0.42| 0.45| 0.48] 0.52| 2
31 005|010 | 0.16 | 0.21 | 0.26 | 0.31 | 0.37 | 0.42 | 0.47 | 0.52 | 0.57 | 0.62| 0.67| 0.73| 0.78! 3
4 1007 | 014 | 021 | 0.28 | 0.35 | 0.42 | 049 | 0.56 | 0.63 | 0.69 | 0.76 | 0.83]| 0.90! 0.97| 1.04] 4
51 009 | 0.17 | 0.26 | 0.35 | 0.44 | 0.52 | 0.61 | 0.70 | 0.78 | 0.87 | 0.95 | 1.04| 1.12] 1.21| 1.29|| 5
6| 010 | 0.21 | 0.31 | 0.42 | 0.52 | 0.63 | 0.73 | 0.84 | 0.94 | 1.04 | 1.14 | 1.25| 1.35| 1.45| 1.55( 6
71012 | 024 1 0.37 | 0.49 | 0.61 | 0.73 | 0.85 | 0.97 | 1.10 | 1.22 | 1.34 | 1.46| 1.57| 1.69| 1.81| 7
81 014 | 028 { 042 | 0.56 | 0.70 | 0.84 | 0.97 | 1.11 | 1.25 | 1.39 | 1.53 | 1.66| 1.80| 1.94| 2.07!| 8
91 016 | 0.31 | 047 | 0.63 | 0.78 | 0.94 | 1.10 | 1.25 | 1.41 | 1.56 | 1.72 | 1.87 | 2.02| 2.18| 2.33/| 9
10 || 0.17 | 0.35 | 0.52 | 0.70 | 0.87 | 1.05 | 1.22 | 1.39 | 1.56 | 1.74 | 1.91 | 2.08| 2.25| 2.42| 2.50| 10
11 || 0.19 | 0.38 | 0.58 | 0.77 | 0.96 | 1.15 | 1.34 | 1.53 | 1.72 | 1.91 | 2.10 | 2.29| 2.47| 2.66| 2.85| 11
12 || 0.21 | 042 | 0.63 | 0.84 | 1.05 | 1.25 | 1.46 | 1.67 | 1.88 | 2.08 | 2.29 | 2.49| 2.70| 2.90| 3.11]| 12
13 || 0.23 | 0.45 | 0.68 | 0.91 | 1.13 | 1.36 | 1.58 | 1.81 | 2.03 | 2.26 | 2.48 | 2.70| 2.92| 3.4 3.36( 13
14 || 0.24 | 0.49 | 0.73 | 0.98 | 1.22 | 146 | 1.71 | 1.95 | 2.19 | 2.43 | 2.67 | 2.91| 3.15| 3.39| 3.62]| 14
15 || 0.26 | 0.52 | 0.79 | 1.05 | 1.31 | 1.57 | 1.83 | 2.09 | 2.35 | 2.60 | 2.86 | 3.12| 3.37| 3.63| 3.88] 15
16 || 0.28 | 0.56 | 0.84 | 1.12 | 1.39 | 1.67 | 1.95 | 2.23 | 2.50 | 2.78 | 3.05 | 3.33| 3.60| 3.87| 4.14| 16
17 1 0.30 | 0.59 | 0.89 | 1.19 | 1.48 | 1.78 | 2.07 | 2.37 | 2.66 | 2.95 | 3.24 | 3.53| 3.82| 4.11| 4.40] 17
18 || 0.31 | 0.63 | 0.94 | 1.26 | 1.57 | 1.88 | 2.19 | 2.51 | 2.82 | 3.13 | 3.43 | 3.74| 4.05| 4.35| 4.66| 18
19 | 0.33 : 0.66 | 0.99 | 1.33 | 1.66 | 1.99 | 2.32 | 2.64 | 2.97 | 3.30 | 3.63 | 3.05| 4.27| 4.60| 4.921| 19
20 || 0.35 | 0.70 | 1.05 | 1.40 | 1.74 | 2.00 | 2.44 | 2.78 | 3.3 | 3.47 | 3.82 | 4.16| 4.50| 4.84| 5.18] 20
21 || 0.37 1 0.73 | 1.10 | 1.46 | 1.83 | 2.20 | 2.56 | 2.92 | 3.29 | 3.65 | 4.01 i 4.37| 4.72| 5.08| 5.44| 21
22 || 0.38 1 0.77 | 1.15 | 1.53 | 1.92 | 2.30 | 2.68 | 3.06 | 3.44 | 3.82 | 4.20 | 4.57| 4.95| 5.32| 5.69]| 22
23 || 0.40 { 0.80 | 1.20 | 1.60 | 2.00 | 2.40 | 2.80 | 3.20 | 3.60 | 3.99 | 4.39 | 4.78| 5.47| 5.56| 5.95( 23
24 | 042 | 0.84 | 1.26 | 1.67 | 2.09 | 2.51 | 2.92 | 3.34 | 3.75 | 417 | 4.58 | 4.99| 540 581| 6.21| 24
25 || 0.44 | 0.87 | 1.31 | 1.74 | 218 | 2.61 | 3.05 | 3.48 | 3.91 | 4.3¢ | 4.77 | 5.20| 5.62| 6.05| 6.47| 25
26 |1 0.45 | 0.91 | 1.36 | 1.81 | 2.27 | 2.72 | 347 | 3.62 | 4.07 | 4.51 | 496 | 5.41] 5.85| 6.29| 6.73| 26
27 || 047 | 094 | 1.41 | 1.88 | 2.35 | 2.82 | 3.29 | 3.76 | 4.22 | 4.69 | 5.15 | 561| 6.07| 6.53| 6.99| 27
28 || 0.49 | 0.98 | 1.47 | 1.95 | 2.44 | 2.93 | 3.41 | 3.90 | 4.38 | 4.86 | 534 | 5.82| 6.30| 6.77| 7.25| 28
29 || 0.51 | 1.01 | 1.52 | 2.02 | 2.53 | 3.03 | 3.53 | 4.04 | 4.54 | 5.04 | 5.53 | 6.03] 6.52| 7.02| 7.51| 20
30 || 0.52 | 1.05 | 1.57 | 2.09 | 2.61 | 3.14 | 3.66 | 4.18 | 4.60 | 5.21 | 572 | 6.24| 6.75| 7.26| 7.76| 30
31 || 0.54 | 1.08 | 1.62 | 216 | 2.70 | 3.24 | 3.78 | 4.31 | 4.85 | 538 | 592 | 6.45| 6.97| 7.50] 8.02| 31
32 | 0.56 | 1.12 | 1.67 | 2.23 | 2.79 | 3.35 | 3.90 | 4.45 | 5.01 | 5.56 | 6.11 | 6.65| 7.20| 7.74| 8.28| 32
33 | 0.58 | 1.15 | 1.73 | 2.30 | 2.88 | 3.45 | 4.02 | 4.59 | 5.16 | 5.73 | 6.30 | 6.86| 7.42 7.98| 8.54| 33
34 1| 0.59 | 1.19 | 1.78 | 2.37 | 2.96 | 3.55 | 414 | 4.73 | 5.32 | 5.90 | 6.49 | 7.07| 7.65| 823! 8.80| 34
35 1 0.61 | 1.22 | 1.83 | 2.44 | 3.05 | 3.66 | 4.27 | 4.87 | 5.48 | 6.08 | 6.68 | 7.28! 7.87| 8.47| 9.06] 35
36 || 0.63 | 1.26 | 1.88 | 2.51 | 3.14 | 3.76 | 4.39 | 5.01 | 563 | 6.25 | 6.87 | 7.48| 8.10| 8.71| 9.32 36
37 (1 0.65 | 1.29 | 1.94 | 2.58 | 3.22 | 3.87 | 4.51 | 545 | 5.79 | 6.42 | 7.06 | 7.69| 8.32| 8.95| 9.58 37
38 | 0.66 | 1.33 | 1.99 | 2.65 | 3.31 | 3.97 | 4.63 | 529 | 594 | 6.60 | 7.25 | 7.90| 8.55| 9.19| 9.84| 38
39 || 0.68 | 1.36 | 2.04 | 2.72 | 3.40 | 4.08 | 4.75 | 5.43 | 610 | 6.77 | 7.44 | 8.11| 8.77| 9.43{10.09| 39
40 || 0.70 | 1.40 | 2.09 | 2.79 | 3.49 | 4.18 | 4.87 | 5.57 | 6.26 | 6.95 | 7.63 | 8.32| 9.00| 9.68|10.35] 40
41 || 0.72 | 1.43 | 215 | 2.86 | 3.57 | 429 | 5.00 | 5.71 | 6.41 | 712 | 7.82 | 8.52| 9.22| 9.92|10.61 ! 41
42 || 0.73 | 1.47 | 220 | 2.93 | 3.66 | 4.39 | 512 | 5.85 | 6.57 | 7.20 | 8.01 | 8.73| 9.45|10.16| 10.87 ! 42
43 || 0.75 | 1.50 | 2.25 | 3.00 3.75 | 449 | 5.24 | 598 | 6.73 | 7.47 | 820 | 8.94| 9.67 | 10.40 |-41.13| 43
44 || 0.77 | 1.54 | 2.30 | 3.07 | 3.83 | 4.60 | 5.36 | 6.12 | 6.88 | 7.64 | 8.40 | 9.15| 9.90 | 10.64 | 11.39 | 44
45 § 0.79 | 1.57 | 2.36 | 3.14 | 3.92 | 4.70 | 548 | 6.26 | 7.04 | 7.81 | 8.59 | 9.36|10.12 | 10.89 | 11.65 || 45
46 || 0.80 | 1.61 | 2.41 | 3.21 | 4.01 | 4.81 | 561 | 6.40 | 7.20 | 7.99 | 8.78 | 9.56|10.35| 11.13 | 11.91 || 46
47 || 0.82 | 1.64 | 2.46 | 3.28 | 4.10 | 4.91 | 573 | 6.54 | 7.35 | 8.16 | 8.97 | 9.77|10.57 | 11.37 | 12.16 || 47
48 || 0.84 | 1.68 | 2.51 | 3.35 | 418 | 5.02 | 5.85 | 6.68 | 7.51 | 8.34 | 9.16 | 9.98|10.80 | 11.61 | 12.42 | 48
49 || 0.86 | 1.71 | 2.56 | 3.42 | 427 | 512 | 5.97 | 6.82 | 7.67 | 8.51 | 9.35 | 10.19| 11.02 | 11.85 | 12.68 | 49
50 || 0.87 | 1.74 | 2.62 | 3.49 | 4.36 | 5.23 | 6.09 | 6.96 | 7.82 | 8.68 | 9.54 | 10.40 | 11.25 | 12.10| 12.94 || 50
89° | 88° | 87° | 86° | 85° | 84° | 83° | 82° | 81° | 80° | 79° | 78° | 77° | 76° | 75°
cos




Tafel 1lb

sin

1° 2° 3° 4° 5° 6° 7° 8° 9° 10° 11° 12° 13° 14° 15°
51080 | 1.78 | 2.67 | 3.56 | 4.44 | 5.33| 6.22| 7.10| 7.98| 8.86| 9.73|10.60 | 11.47 | 12.34 | 13.20] 51
52 001 | 1.81 | 272 | 3.63 | 4.53 | 544! 6.34| 7.24| 8.13] 9.03| 9.92!10.81|11.70 | 12.58 | 13.46 | 52
531092 | 1.85 | 2.77 | 3.70 | 462 | 5.54| 6.46| 7.38| 820 9.20|10.41 | 11.02] 11.92 | 12.82| 13.72] 53
5411 004 | 1.88 | 2.83 | 3.77 | 4.71 | 5.64| 6.58| 7.52| 8.45| 9.38]10.30 | 11.23 | 12.15 | 13.06 | 13.98 || 54
550/ 006 | 1.92 | 2.88 | 3.84 | 4.79 | 5.75| 6.70 7.65| 8.60| 9.55|10.40 | 11.44 | 12.37 | 13.31 | 14.24 || 55
56 0.98 1.95 2.93 3.91 4.88 5.85 6.82 7.79 8.76 9.72 | 10.69 | 11.64 | 12.60 13.551 14.49 56
571 099 | 1.99 | 2.98 | 3.98 | 497 | 5.96| 6.95| 7.93| 8.92| 9.90|10.88 | 11.85 | 12.82 | 13.79 | 14.75| 57
58| 1.01 | 2.02 | 3.04 | 4.05 | 5.06 | 6.06| 7.07| 8.07| 9.07|10.07|11.07 | 12.06 | 13.05 | 14.03 | 15.08 | 58
59 || 1.03 | 206 | 3.00 | 442 | 544 | 6.47| 7.19| 821! 9.23|10.25] 11.26 | 12.27 | 13.27 | 14.27 | 15.27 | 59
60 || 1.05 | 2.00 | 3.14 | 4.19 | 5.23 | 6.27| 7.31| 8.35| 0.39] 1042 11.45 | 12.47 | 13.50 | 14.52| 15.53 || 60
61 1.06 | 243 | 319 | 426 | 532 | 6.38 7.43| 8.49| 9.54|10.50 | 11.64 | 12.68 | 13.72 | 14.76 | 15.79 || 61
62| 1.08 | 246 | 3.24 | 4.32 | 540 | 6.48| 7.56| 8.63| 9.70 | 10.77]11.83 | 12.80 | 13.95 | 15.00| 16.05 | 62
63 1| 1.10 | 2.20 | 3.30 | 4.39 | 549 | 6.50| 7.68| 8.77| 0.86 | 10.94 | 12.02 | 13.10 | 14.17 | 15.24 | 16.31 || 63
64 || 112 | 223 | 3.35 | 4.46 | 5.58 | 6.60! 7.80| 8.91|10.01 | 11.11 | 12.21 | 13.31 | 14.40 | 15.48 | 16.56 | 64
65| 113 | 227 | 3.40 | 453 | 5.67 | 6.79| 7.92| 9.05 10.17 | 11.20 | 12.40 | 13.51 | 14.62 | 15.72| 16.82 | 65
66 || 1.15 | 2.30 | 3.45 | 460 | 575 | 6.90| 8.04| 9.19|10.32| 11.46 | 12.59 | 13.72 | 14.85 | 15.97 | 17.08 || 66
67| 147 1 234 | 351 | 4.67 | 5.84 | 7.00| 847 | 9.3210.48 | 11.63 | 12.78 | 13.93 | 15.07 | 16.21 | 17.34 | 67
681 1.19 | 237 1 3.56 | 4.74 | 5.03 | 7.11| 829| 9.46|10.64 | 11.81 | 12.98 | 14.14 | 15.30 | 16.45 | 17.60 | 68
69 1.20 2.41 3.61 4.81 6.01 7.21 8.41 9.60 | 10.79 | 11.98 | 13.17 143SE1552 16.69 | 17.86 69
70 || 1.22 | 244 3.66 | 4.88 | 610 | 7.32| 8.53| 9.74|10.95 | 12.16 | 13.36 | 14.55 | 15.75 | 16.93 | 18.12 | 70
71 | 1.24 | 248 | 3.72 | 495 | 619 | 7.42] 8.65| 0.88| 11.11 | 12.33|13.55 | 14.76 | 15.97 | 17.18 | 18.38 | 71
72| 126 | 251 | 3.77 | 5.02 | 6.28 | 7.53| 8.77 | 10.02| 11.26 | 12.50 | 13.74 | 14.97 | 16.20 | 17.42 | 18.63 | 72
731 127 | 255 | 3.82 | 500 | 6.36 | 7.63| 8.90|10.16| 11.42 | 12.68 | 13.93 | 15.18 16.42 | 17.66 | 18.89| 73
74 || 120 2.58 | 3.87 | 516 | 6.45 | 7.74| 9.02 | 10.30 | 11.58 | 12.85 | 14.12 | 15.39 16.65 | 17.90 | 19.15 ! 74
751 131 | 262 | 3.93 | 5.23 | 6.54 | 7.84| 0.14 | 10.44 | 11.73 | 13.02] 14.31 | 15.50 16.87 | 18.14 | 19.41 | 75
76 | 1.33 | 2.65 | 3.98 | 5.30 | 6.62 | 7.904| 9.26 | 10.58 | 11.89 | 13.20 | 14.50 | 15.80  17.10 | 18.39 | 19.67 || 76
77 || 134 | 2.60 | 4.03 | 5.37 | 6.71 | 8.05| 9.38|10.72 | 12.05 | 13.37 | 14.69 | 16.01 17.32 | 18.63 | 19.93 || 77
78 1 1.36 | 2.72 | 4.08 | 5.44 | 6.80 | 8.45| 9.51|10.86| 12.20 | 13.54 | 14.88 | 16.22 17.55 | 18.87 | 20.19 | 78
79 (| 1.38 | 2.76 | 413 | 5.51 | 6.80 | 8.26| 9.63 | 10.99 | 12.36 | 13.72 | 15.07 | 16.43 17.77 | 1911 | 20.45 | 79
80 | 1.40 | 279 | 419 | 5.58 | 6.97 | 8.36| 9.75 | 11.13 | 12.51 | 13.89 | 15.26 | 16.63 18.00 | 19.35 | 20.71 || 80
81| 1.41 | 2.83 ‘ 4.24 | 5.65 | 7.06 | 8.47| 9.87 |11.27|12.67 | 14.07 | 15.46 | 16.84  18.22 | 19.60 | 20.96|| 81
82| 1.43 | 2.86 | 429 | 572 | 745 | 8.57| 0.00 | 11.41 | 12.83 | 14.24 | 15.65 | 17.05 ' 18.45 | 10.84 | 21.22|| 82
83 || 1.45 | 290  4.34 | 5.79 | 7.23 | 8.68 | 10.12 | 11.55 | 12.98 | 14.41 | 15.84 | 17.26 18.67 | 20.08 | 21.48 || 83
84 | 1.47 | 293 | 4.40 | 5.86 | 7.32 | 8.78|10.24 | 11.69 | 13.14 | 14.59 | 16.03 | 17.46 . 18.90 | 20.32 | 21.74 || 84
851 1.48 | 2.97 | 4.45 | 5.93 | 7.41 | 8.88|10.36 | 11.83 | 13.30 | 14.76 | 16.22 | 17.67 | 19.12 | 20.56 | 22.00 || 85
86 || 1.50 | 3.00 | 4.50 | 6.00 | 7.50 | 8.99 | 10.48 | 11.97 | 13.45 | 14.93 | 16.41 | 17.88 1 19.35 | 20.81 | 22.26 || 86
87 || 1.52 | 3.04 | 4.55 | 6.07 | 7.58 | 9.09 | 10.60 | 12.41 | 13.61 | 15.11 | 16.60 | 18.00 10.57 | 21.05 | 22.52 || 87
88 || 1.54 | 3.07 | 4.61 | 6.4 | 7.67 | 9.20|10.72 | 1225 | 13.77 | 15.28 | 16.79  18.30 | 19.80 | 21.20 | 22.78 || 88
89 1.55§ 3.11 '466 6.21 7.76 9.30 1 10.85 | 12.39 | 13.92 | 15.45 16.98 18.50:20.02 21.53 | 23.03 89
90 || 1.57 | 344 | 470 | 628 | 7.84 | 9.41|10.97 | 12.53 | 14.08 | 15.63| 17.17 | 18.71 | 20.25 | 21.77 | 23.20| 90
91 ([ 1.59 | 3.18 | 4.76 | 6.35 | 7.93 | 9.51|11.00 | 12.66 | 14.24 | 15.80 | 17.36 | 18.92 | 20.47 | 22.01 | 23.55 | o1
92 1.61 3.21 4.81 6.42 8.02 9.62 | 11.21 : 12.80 | 14.39 15.98 | 17.55 | 19.13 20.70 | 22.26 | 23.81 92
93| 1.62 | 325 487 | 6.49 | 841 | 9.72| 1133 | 12.94 | 145 | 16.15| 17.75 | 19.34 20.92 | 22.50 | 24.07 || 93
94 | 1.64 | 3.28 | 4.92 | 6.56 | 8.10 | 0.83 | 11.46 | 13.08 | 14.70 | 16.32 | 17.94 | 19.54 | 21.15 | 22.74 | 24.33 || 94
95 || 1.66 | 3.32 | 4.97 | 6.63 | 828 | 9.93|11.58 | 13.22| 14.86 | 16.50 | 18.13 | 10.75 | 21.37 | 22.98 | 24.59 | 95
96 | 1.68 | 3.35  5.02 | 6.70 | 8.37 | 10.03 | 11.70 | 13.36 | 15.02 | 16.67 | 18.32 | 19.96 | 21.60 | 23.22 | 24.85 | 96
97 | 169 | 3.30 | 5.08 | 6.77 | 8.45 [10.14 | 11.82 13.50 | 15.17 | 16.84 | 18.51 20.17|21.82 | 23.47 | 25.11| 97
08 | 1.71 | 3.42 | 5.43 | 6.84 | 8.54 | 10.24 | 11.94 | 13.64 | 15.33 | 17.02 | 18.70 | 20.38 | 22.05 | 23.71 | 25.36 | 98
99 || 1.73 | 3.46 | 548 | 6.91 | 8.63 | 10.35|12.07 | 13.78 | 15.49 | 17.19 | 18.89 | 20.58 | 22.27 | 23.95 | 25.62 | 99
100 || 1.75 | 3.49 ‘ 523 | 6.98 | 8.72 | 10.45 | 12.19 | 13.92 | 15.64 | 17.36 | 19.08 | 20.79 | 22.50 | 24.19 | 25.88 || 100

890 | 88" | &7 | Bec | &5 | 84 | 83 | 2 | 817 | 80° | 79° 78 | 770 | 76 | 750

cos

39



Tafel 1Ib

40

sin
16° 17° 18° 19° 20° 21° 22° 23° | 24° 25° | 26° 27° | 28° | 29° | 30°
1| 028] 029] 0.31| 0.33| 0.34| 036| 0.37| 0.39| 0.41| 0.42| 0.44| 045 0.47| 0.48| 0.50|| 1
21| 0.55| 0.58| 062} 0.65| 0.68| 0.72| 0.75| 0.78| 0.81| 0.85] 0.88| 0.91 0.94; 0.97| 1.00| 2
31 083] 0.88] 0.93| 0.98| 1.03| 1.08| 1.12| 1.17| 1.22| 1.27| 1.32| 1.36| 1.41] 1.45| 1.50| 3
41 110 147! 1.24| 1.30) 1.37| 1.43| 1.50! 1.56| 1.63! 1.69| 1.75| 1.82] 1.88! 1.94| 2.00) 4
51 1.38| 1.46| 1.55| 1.63| 1.71| 1.79| 1.87 | 1.95| 2.03| 2.41| 2.9 | 2.27] 2.35| 2.42| 2.50| 5
61 1.65| 1.75| 1.85| 1.951 2.05| 2.15| 2.25| 2.34| 2.44| 2.54| 2.63| 2.72| 2.82| 2.91| 3.00| 6
71 1.93] 2.05| 216 | 2.28]| 2.39| 2.51| 2.62| 2.74| 2.85}| 2.96{ 3.07| 3.18| 3.29| 3.39| 3.50| 7
8| 221 2.34| 247 | 2.60| 2.74| 2.87| 3.00! 3.43, 3.25| 3.38| 3.51, 3.63| 3.76| 3.88| 4.00| 8
9|l 2.48| 2.63| 2.78| 2.93| 3.08| 3.23| 3.37| 3.52| 3.66| 3.80| 3.95| 4.09| 4.23i 4.36| 4.50| 9
10 || 2.76 | 2.92| 3.09| 3.26| 3.42| 3.58| 3.75| 3.91| 4.07| 4.23| 4.38| 4.54| 4.69| 4.85| 5.00| 10
1 3.03| 3.22| 3.40| 3.58| 3.76| 3.94| 4.12| 4.30| 4.47| 4.65| 4.82| 4.99| 516 5.33| 5.50| 11
12 || 3.31| 3.51| 3.71| 3.91| 4.10| 4.30| 4.50| 4.69| 4.88| 5.07| 526| 545| 563! 582| 6.00] 12
13 3.58 1 3.80| 4.02| 4.23| 4.45| 4.66| 4.87 5.08{ 529} 549 570| 590| 6.10| 6.30| 6.50( 13
14 || 3.86| 4.09| 4.33| 4.56| 4.79| 5.02| 524 | 547| 569 592| 6.14| 6.36| 6.57| 6.79| 7.00| 14
15 | 413 | 4.39| 4.64| 4.88| 5.13| 5.38| 5621 586| 6.10| 6.34| 6.58| 6.81| 7.04| 7.271 7.50| 15
16 || 4.41| 4.68| 4.94| 521| 547| 573| 599 6.25| 6.51| 6.76| 7.01| 7.26| 7.5, 7.76| 8.00| 16
17 4.69| 4.97| 525| 5.53| 5.81| 6.09| 6.37| 6.64| 6.91 748 | 7.45| 7.72| 7.98| 8.24| 8.50| 17
18 4.96 | 5.26 5.56| 5.86| 6.16| 6.45| 6.74 7.03 7.32| 7.61 7.80 | 8.7 | 8.45| 8.73| 9.00| 18
19 || 5.24| 5.56| 587 6.19| 6.50| 6.81| 712 | 7.42| 7.73| 8.03| 8.33| 8.63| 8.92| 9.21| 9.50]| 19
20 || 5.51| 585| 6.18| 6.51| 6.84| 7.47| 7.49| 7.81| 8.13| 8.45| 877 9.08| 9.39| 9.70|10.00| 20
21 5.79| 6.14| 6.49| 6.84| 7.18| 7.53| 7.87| 821 | 8.54| 887| 9.21| 9.53| 9.8610.18 | 10.50| 21
22 6.06| 643 | 6.80| 7.46| 7.52| 7.88| 8.24 | 8.60| 8.95| 9.30| 9.64| 9.99|10.33|10.67 | 11.00 || 22
23 || 6.34| 6.72| 7.11| 7.49| 7.87| 8.24| 8.62| 8.99| 9.35| 9.72|10.08 | 10.44 | 10.80 | 11.15 | 11.50 || 23
24 || 6.62| 7.02| 7.42| 7.81| 821 8.60| 899 9.38| 9.76 | 10.14 | 10.52 | 10.90 | 11.27 | 11.64 | 12.00 || 24
25 || 689 7.31| 7.73| 8.14| 8.55| 896 9.37 9.77|10.17 [ 10.57 | 10.96 | 11.35 | 11.74 | 12.12 | 12.50 || 25
26 || 7.47| 7.60| 8.03| 8.46| 889| 9.321 9.74|10.16|10.58 | 10.99 | 11.40 | 11.80 | 12.21 { 12.61 | 13.00 | 26
27 || 7.44| 7.89| 8.34| 8.79| 9.23| 9.68|10.11 10.55 | 10.98 | 11.41 | 11.84 | 12.26 | 12.68 | 13.09 | 13.50 || 27
28 7.72 . 819 | 865 9.12] 9.58|10.03|10.49 ; 10.94 | 11.39 | 11.83 | 12.27 | 12.71 | 13.15  13.57 | 14.00 || 28
29 || 7.909| 8.48| 896| 9.44| 9.92|10.39 | 10.86  11.33 | 11.80 | 12.26 | 12.71 | 13.17 | 13.61 | 14.06 | 14.50 || 29
30 || 8.27| 877 9.27| 9.77|10.26|10.75| 11.24 | 11.72 | 12.20 [ 12.68 | 13.15 | 13.62 | 14.08 | 14.54 | 15.00 | 30
31 8.54 | 9.06| 9.58]10.09|10.60 | 11.11 | 11.61  12.11 | 12.61 [ 13.10| 13.59 | 14.07 | 14.55| 15.03 | 15.50 || 31
32 || 882 9.36| 9.89|10.42|10.94 | 11.47 | 11.99 | 12.50 | 13.02 | 13.52 | 14.03 | 14.53 | 15.02 | 15.51 | 16.00 || 32
33 || 9.10| 9.65|10.20 | 10.74 | 11.29 | 11.83 | 12.36 | 12.89 | 13.42 | 13.95 | 14.47 | 14.98 | 15.49 | 16.00 | 16.50 || 33
34 || 9.37| 9.94|10.51 | 11.07 | 11.63 | 12.18 | 12.74 | 13.28 | 13.83 | 14.37 [ 14.90 | 15.44 | 15.96 | 1648 | 17.00 || 34
35 I 9.65!10.23|10.82 | 11.39 | 11.97 | 12.54 | 13.11 | 13.68 | 14.24 | 14.79 | 15.34 | 15.89 | 16.43 | 16.97 | 17.50|| 35
36 || 9.92110.53 ] 11.12 | 11.72 | 12.31 | 12.90 | 13.49 | 14.07 | 14.64 | 15.21 | 15.78 | 16.34 | 16.90  17.45| 18.00| 36
37 |110.20 | 10.82 | 11.43 | 12.05 | 12.65 | 13.26 | 13.86 | 14.46 | 15.05 | 15.64 | 16.22 | 16.80 | 17.37 | 17.94 | 18.50|| 37
38 || 10.47 | 11.11 | 11.74 | 12.37 | 13.00 | 13.62 | 14.24 | 14.85 | 15.46 | 16.06 | 16.66 | 17.25 | 17.84 | 18.42 | 19.00|| 38
39 || 10.75 | 11.40 | 12.05 | 12.70 | 13.34 | 13.98 | 14.61 | 15.24 | 15.86 | 16.48 | 17.10 | 17.71 | 18.31 | 18.91 | 19.50 || 39
40 || 11.03 | 11.69 | 12.36 | 13.02 | 13.68 | 14.33 | 14.98 | 15.63 | 16.27 | 16.90 | 17.53 | 18.16 | 18.78 | 19.39 { 20.00 || 40
41 {[11.30 | 11.99 | 12.67 | 13.35 | 14.02 | 14.69 | 15.36 | 16.02 | 16.68 | 17.33 [ 17.97 | 18.61 | 19.25 | 19.88 | 20.50 || 41
42 |111.58 | 12.28 | 12.98 | 13.67 | 14.36 | 15.05 | 15.73 | 16.41 | 17.08 | 17.75 | 18.41 | 19.07 | 19.72 | 20.36 | 21.00|| 42
43 |/11.85 | 12.57 | 13.29 | 14.00 | 14.71 | 15.41 | 16.11 | 16.80 | 17.49 | 18.17 | 18.85 | 19.52 | 20.19 | 20.85 | 21.50 || 43
44 || 12.13 | 12.86 | 13.60 | 14.32 | 15.05 | 15.77 | 16.48 | 17.19 | 17.c0 | 18.60 | 19.29 | 19.98 | 20.66 | 21.33 | 22.00 || 44
45 |/ 12.40 | 13.16 | 13.91 | 14.65| 15.39 | 16.13 | 16.86 | 17.58 | 18.30 | 19.02 | 19.73 | 20.43 | 21.13 | 21.82 | 22.50|| 45
46 || 12.68 | 13.45 | 14.21 | 14.98 | 15.73 | 16.48 | 17.23 | 17.97 | 18.71 { 19.44 | 20.17 | 20.88 | 21.60 | 22.30 | 23.00 || 46
47 |112.95 | 13.74 | 14.52 | 15.30 | 16.07 | 16.84 | 17.61 | 18.36 | 19.12 | 19.86 | 20.60 | 21.34 | 22.07 | 22.79 | 23.50 || 47
48 || 13.23 | 14.03 | 14.83 | 15.63 | 16.42 | 17.20 | 17.98 | 18.76 | 19.52 | 20.29 | 21.04 | 21.79 | 22.53 | 23.27 | 24.00 || 48
49 |1 13.51 | 14.33 [ 15.14 | 15.95( 16.76 | 17.56 | 18.36 | 19.15 | 19.93 | 20.71 | 21.48 | 22.25 | 23.00 | 23.76 | 24.50 || 49
50 | 13.78 | 14.62 | 15.45 | 16.28 | 17.10 | 17.92 | 18.73 | 19.54 | 20.34 | 21.13 | 21.92 | 22.70 | 23.47 | 24.24 | 25.00 || 50
740 | 73° | 72° | 71 | 70° 69° | 68° 67° | 66° 65° | 64° 63° | 62° | 61° | 60°
cos




Tafel lIb

sin

16° | 17° | 18° | 19° | 20° | 21° | 22° | 23° | 24° | 25° | 26° | 27° | 28° | 29° | 30°

| \
51 || 14.06 | 14.91 15.76 | 16.60 [ 17.44 | 18.28 | 19.10 | 19.93 | 20.74 | 21.55 | 22.36 | 23.15 | 23.94 | 24.73 | 25.50 | 51
52 || 14.33{15.20 16.07 | 16.93 | 17.79 | 18.64 | 19.48 | 20.32 | 21.15 | 21.98 | 22.80 | 23.61 | 24.41 | 25.21 | 26.00 || 52
53 || 14.61 | 15.50 | 16.38 | 17.26 | 18.13 | 18.99 | 19.85 | 20.71 | 21.56 | 22.40 | 23.23 | 24.06 | 24.88 | 25.69 | 26.50 || 53

54 |1 14.88 1 15.79 | 16.69 | 17.58 [ 18.47 | 19.35 | 20.23 | 21.10 | 21.96 | 22.82 | 23.67 | 24.52 | 25.35 | 26.18 | 27.00 || 54
55 || 15.16 | 16.08 | 17.00 | 17.91 [ 18.81 | 19.71 | 20.60 | 21.49 | 22.37 | 23.24 | 24.11 | 24.97 | 25.82 | 26.66 | 27.50 || 55
56 || 15.44 ] 16.37 | 17.30 | 18.23 | 19.15 | 20.07 | 20.98 | 21.88 | 22.78 | 23.67 | 24.55 | 25.42 | 26.29 | 27.15| 28.00 || 56

57 || 15.71 ] 16.67 | 17.61 | 18.56 | 19.50 | 20.43 | 21.35 | 22.27 | 23.18 | 24.09 | 24.99 | 25.88 | 26.76 | 27.63 | 28.50 || 57
58 115.99116.96 | 17.92 | 18.88 | 19.84 | 20.79 | 21.73 | 22.66 | 23.59 | 24.51 | 25.43 | 26.33 | 27.23 | 28.12| 29.00 || 58
59 [ 16.26 | 17.25 18.23 | 19.21 | 20.18 | 21.14 | 22.10 | 23.05 | 24.00 | 24.93 | 25.86 | 26.79 | 27.70 | 28.60 | 29.50| 59

60 || 16.54 | 17.54 1 18.54 | 19.53 | 20.52 | 21.50 | 22.48 | 23.44 | 24.40 | 25.36 | 26.30 | 27.24 | 28.17 | 29.09 | 30.00 || 60

61 |[16.81 | 17.83 1 18.85 | 19.86 | 20.86 | 21.86 | 22.85 | 23.83 | 24.81 | 25.78 | 26.74 | 27.69 | 28.64 | 29.57 | 30.50 || 61
62 1117.0918.13 ‘ 19.16 | 20.19 | 21.21 | 22.22 | 23.23 | 24.23 | 25.22 | 26.20 | 27.18 | 28.15 | 29.11 | 30.06 { 31.00 || 62
63 || 13.37 i 18.42 | 19.47 | 20.51 | 21.55 | 22.58 | 23.60 | 24.62 | 25.62 | 26.62 | 27.62 | 28.60 | 29.58 | 30.54 | 31.50 || 63

64 |117.64 1 18.71 ! 19.78 | 20.84 | 21.89 | 22.94 | 23.97 | 25.01 | 26.03 | 27.05 | 28.06 | 29.06 | 30.05 | 31.03 | 32.00| 64
65 || 17.92 | 19.00 ‘ 20.09 | 21.16 | 22.23 | 23.29 | 24.35 | 25.40 | 26.44 | 27.47 | 28.49 | 29.51 . 30.52 | 31.51 | 32.50 || 65
66 || 18.19 | 19.30 ‘ 20.40 | 21.49 | 22.57 | 23.65 | 24.72 | 25.79 | 26.84 | 27.89 | 28.93 | 29.96 | 30.99 | 32.00 | 33.00 || 66

67 {1 18.47 |/ 19.59 1 20.70 | 21.81 | 22.92 | 24.01 | 25.10 | 26.18 | 27.25 | 28.32 | 29.37 | 30.42 | 31.45 | 32.48 | 33.50 || 67
68 [118.74 | 19.88 ' 21.01 | 22.14 | 23.26 | 24.37 | 25.47 | 26.57 | 27.66 | 28.74 1 20.81 | 30.87 | 31.92 | 32.97 | 34.00 | 68
69 |[19.02 [ 20.17 ' 21.32 | 22.46 | 23.60 | 24.73 | 25.85 | 26.96 | 28.06 | 29.16 | 30.25 | 31.33 , 32.39 | 33.45 | 34.50 || 69

70 || 19.209 20.47i21.63 22.79 | 23.94 | 25.00 | 26.22 | 27.35 | 28.47 | 20.58 | 30.69 | 31.78 | 32.86 | 33.94 | 35.00 | 70

71 |[ 19.57 1 20.76 } 21.94 | 23.12 | 24.28 | 25.44 | 26.60 | 27.74 | 28.88 | 30.01 | 31.12 | 32.23 | 33.33 | 34.42 | 35.50 || 71
72 |1 19.85 121.05 22.25 | 23.44 | 24.63 | 25.80 | 26.97 | 28.13 | 29.29 | 30.43 | 31.56 | 32.69 . 33.80 | 34.91 | 36.00| 72
73 ||20.12 | 21.34 22.56 | 23.77 | 24.97 | 26.16 | 27.35 1 28.52| 29.69 | 30.85| 32.00 | 33.14 34.27 | 35.39 | 36.50 | 73

74 || 20.40 | 21.64 | 22.87 | 24.09 | 25.31 | 26.52 | 27.72 | 28.91 | 30.10 | 31.27 | 32.44 | 33.60 | 34.74 | 35.88 | 37.00|| 74
75 11 20.67 | 21.93 | 23.18 | 24.42 | 25.65 | 26.88 | 28.10 | 29.30 | 30.51 | 31.70 | 32.88 | 34.05 | 35.21 | 36.36 | 37.50 || 75
76 {1 20.95 | 22.22 1 23.49 | 24.74 | 25.99 | 27.24 | 28.47 | 29.70 | 30.91 | 32.12 | 33.32 | 34.50, 35.68 | 36.85| 38.00| 76

77 |21.22 1 22.51 | 23.79 | 25.07 | 26.34 | 27.59 | 28.84 ! 30.09 | 31.32 | 32.54 | 33.75 34.96 | 36.15| 37.33 | 38.50| 77
78 ||21.50 | 22.81 | 24.10 | 25.39 | 26.68 | 27.95 | 29.22 | 30.48 | 31.73 | 32.96 | 34.19 | 35.41 | 36.62 | 37.82| 39.00 78
79 || 21.78 | 23.10  24.41 | 25.72 | 27.02 | 28.31 | 29.59 | 30.87 | 32.13 | 33.39 | 34.63 | 35.87 | 37.09 | 38.30 | 39.50| 79

80 || 22.05 | 23.39 | 24.72 | 26.05 | 27.36 | 28.67 | 29.97 | 31.26 | 32.54 | 33.81 35.07‘36.32 37.56 | 38.78 | 40.00| 80

81 || 22.33123.68 | 25.03 | 26.37 | 27.70 | 29.03 | 30.34 | 31.65 | 32.95 | 34.23 | 35.51 | 36.77 | 38.03 | 39.27 | 40.50 || 81
82 ||22.60 1 23.97 | 25.34 | 26.70 | 28.05 | 29.39 | 30.72 | 32.04 | 33.35 | 34.65 | 35.95 | 37.23 | 38.50 | 39.75 | 41.00 || 82
83 || 22.88 | 24.27 | 25.65 | 27.02 | 28.39 | 29.74 | 31.09 | 32.43 | 33.76 | 35.08 | 36.38 | 37.68 | 38.97 | 40.24 | 41.50 || 83

84 |123.15|24.56 | 25.96 | 27.35 | 28.73 | 30.10 | 31.47 | 32.82 | 34.17 | 35.50 | 36.82 ' 38.14 | 39.44 | 40.72 | 42.00 || 84
85 1123.43 | 24.85| 26.27 | 27.67 | 29.07 | 30.46 | 31.84 | 33.21 | 34.57 | 35.92| 37.26 | 38.59 | 39.91 | 41.21 | 42.50|| 85
86 || 23.70 | 25.14 | 26.58 | 28.00 | 29.41 | 30.82 | 32.22 | 33.60 | 34.98 | 36.35 | 37.70 | 39.04 | 40.37 | 41.69 | 43.00 || 86

87 1123.98 | 25.44 | 26.88 | 28.32| 29.76 | 31.18 | 32.59 | 33.99 | 35.39 | 36.77 | 38.14 | 39.50 | 40.84 | 42.18 | 43.50|| 87
88 || 24.26 | 25.73 1 27.19 | 28.65 | 30.10 | 31.54 | 32.97 | 34.38 | 35.79 | 37.19 | 38.58 39.95| 41.31 | 42.66 | 44.00 || 88
89 || 24.53|26.02|27.50 | 28.98 | 30.44 | 31.89 | 33.34 | 34.78 | 36.20 | 37.61 | 39.02  40.41 | 41.78 | 43.15] 44.50 || 89

90 | 24.81 | 26.31 | 27.81 | 29.30 | 30.78 | 32.25 | 33.71 | 35.17 | 36.61 | 38.04 39.45}40.86 42.251‘43.63 45.00 || 90
| |

91 |} 25.08 | 26.61 | 28.12 | 29.63 | 31.12 | 32.61 | 34.09 | 35.56 | 37.01 | 38.46 | 39.89 | 41.31 | 42.72 | 44.12 | 45.50 (| 91
92 | 25.36 1 26.90 | 28.43 | 29.95 | 31.45 | 32.97 | 34.46 | 35.95 37.42 | 38.88 | 40.33 | 41.77 | 43.19 | 44.60 | 46.00 || 92
93 |/ 25.6327.19 | 28.74 | 30.28 | 31.81 | 33.33 | 34.84 | 36.34 | 37.83 | 39.30 | 40.77 | 42.22 | 43.66 | 45.09 | 46.50 || 93

94 {125.91|27.48|29.05 | 30.60 | 32.15 | 33.69 | 35.21 | 36.73 | 38.23 | 39.73 41.21j42.68‘44.13 45.57 |1 47.00 || 94
95 || 26.19 | 27.78 | 29.36 | 30.93 | 32.49 | 34.04 | 35.59 | 37.12 | 38.64 | 40.15 | 41.65 43.13‘44.60‘46.06 47.50 | 95

96 ||26.46 | 28.07 | 29.67 | 31.25 | 32.83 | 34.40 | 35.96 | 37.51 | 39.05 | 40.57 | 42.08 43.58  45.07 | 46.54 | 48.00 || 96

97 [126.74 128.36 1 29.97 | 31.58 | 33.18 | 34.76 | 36.34 37.90 | 39.45 | 40.99 | 42.52 | 44.04 ; 45.54 | 47.03 | 48.501 97
98 ||27.01 | 28.65| 30.28 | 31.91 | 33.52 | 35.12 | 36.71 | 38.29 | 39.86 | 41.42 | 42.96 . 44.49 ' 46.01 | 47.51 | 49.00| 98
99 || 27.29 {28.94 | 30.59 | 32.23 | 33.86 | 35.48 | 37.09 | 38.68 | 40.27 | 41.84 | 43.40 | 44.95 | 46.48 | 48.00 | 49.50 || 99

100 || 27.56 | 29.24 | 30.90 | 32.56 | 34.20 | 35.84 | 37.46 | 39.07 | 40.67 | 42.26 | 43.84 | 45.40 | 46.95 | 48.48 | 50.00 || 100

74° | 73° | T2° | T1° | 70° | 69° | 68° | 67° | 66° | 65° | 64° i 63° | 62° | 61° | 60°

cos

41



Tafel 11b

42

sin

31° 32° 33° 34° 35° 36° 37° 38° 39° 40° 41° 42° 43° 44° 45°
1| 0.52| 0.53| 0.54| 0.56| 0.57| 0.59| 0.60| 0.62| 0.63| 0.64| 0.66| 0.67| 0.68| 0.69| 0.71 1
21 1.03| 1.06| 1.09| 112} 1.15| 1.18| 1.20| 1.23| 1.26| 1.29| 1.31| 1.34| 1.36| 1.39| 1.41| 2
3 1.55| 1.59| 1.63| 1.68| 1.72| 1.76| 1.81| 1.85| 1.89| 1.93| 1.97| 2.01| 2.05| 2.08]| 212} 3
4 2.06| 2.12| 218! 2.24| 2.29! 2.35| 2.41| 246 2.52| 2.57| 2.62| 2.68| 2.73| 2.78| 2.83! 4
51 2.58| 2.65| 2.72| 2.80| 2.87| 2.94| 3.01| 3.08| 3.45| 3.21| 3.28| 3.35| 3.41| 3.47| 3.54| 5§
6| 3.09| 3.18| 3.27| 3.36| 3.44| 3.53| 3.61| 3.69| 3.78| 3.86| 3.94| 4.01| 4.09| 4.17| 424| 6
70 361 3.71| 3.81 | 3.91| 4.02| 4141, 421 | 431 | 4.41| 4.50| 4.50| 4.68| 4.77| 4.86| 4.95| 7~
8| 412 424 4361 4.47| 4.59| 4.70| 4.81| 4.93| 5.03| 5.14| 5.25| 5.35| 5.46| 5.56| 5.66| 8
9 || 4.64| 4.77| 4.90| 5.03| 516| 529 542 | 554 566| 579| 590| 6.02| 6.14| 6.25{ 6.36|| 9
10 5.45| 5.30| 5.45| 5.59| 5.74| 588| 6.02| 6.16| 629 6.43| 6.56| 6.69| 6.82| 6.95| 7.07 10
1 5.67| 583 599| 6.45| 6.31| 6.47| 6.62| 6.77| 6.92| 7.07| 7.22| 7.36| 7.50| 7.64| 7.781 11
12 || 6.18| 6.36| 6.54 | 6.71| 6.88| 7.05| 7.22| 7.39| 7.55| 7.71| 7.87| 8.03| 8.18| 8.34| 849 12
13 || 6.70| 6.89| 7.08| 7.27| 7.46| 7.64| 7.82| 8.00| 8.18| 8.36| 8.53| 8.70, 8.87| 9.03| 9.19| 13
14 || 7.21| 7.42| 7.62| 7.83| 8.03| 823| 843 | 862| 881 9.00] 9.18| 9.37| 9.55| 9.73| 9.90|| 14
15\ 7.73| 7.95| 847 | 8.39] 8.60| 8.82| 9.03| 9.23| 9.44| 9.64| 9.84 | 10.04 | 10.23 | 10.42 | 10.61 || 15
16 || 824 | 848| 8.71| 8.95| 9.18| 9.40| 9.63| 9.85|10.07 | 10.28 ! 10.50 | 10.71 | 10.91 | 11.11 | 11.31 || 16
17 || 8.76| 9.01| 9.26| 9.51| 9.75| 9.99|10.23 | 10.47 | 10.70 | 10.93 | 11.15 | 11.38 | 11.59 | 11.81 | 12.02|| 17
18 || 9.27| 9.54| 9.80|10.07 | 10.32 | 10.58 | 10.83 11.08 | 11.33 | 11.57 | 11.81 | 12.04 | 12.28 | 12.50 | 12.73 || 18
19 1 9.79110.07 | 10.35 | 10.62 | 10.90 | 11.17 | 11.43 | 11.70 | 11.96 | 12.21 | 12.47 | 12.71 | 12.96 | 13.20 | 13.44 || 19
20 |110.30 | 10.60  10.89 | 11.18 | 11.47 | 11.76 | 12.04 | 12.31 | 12.59 [ 12.86 | 13.12 | 13.38 | 13.64 | 13.89 | 14.14 || 20
21 10.82 | 11.13 | 11.44 | 11.74 | 12.05 | 12.34 | 12.64 12.93 [ 13.22 [ 13.50 | 13.78 | 14.05 | 14.32 | 14.59 | 14.85 | 21
22 [111.33 | 11.66 | 11.98 | 12.30 | 12.62 | 12.93 | 13.24 | 13.54 | 13.85 | 14.14 | 14.43 | 14.72 | 15.00 | 15.28 | 15.56 || 22
23 [11.85|12.19 [ 12.53 | 12.86 | 13.19 | 13.52 | 13.84 | 14.16 | 14.47 | 14.78 [ 15.09 | 15.39 | 15.69 | 15.98 | 16.26 || 23
24 (112.36 | 12.72 (13.07 | 13.42 | 13.77 | 14.11 | 14.44 | 14.78 | 15.10 | 15.43 | 15.75 | 16.06 | 16.37 | 16.67 | 16.97 || 24
25 || 12.88 | 13.25 | 13.62 | 13.98 | 14.34 | 14.69 | 15.05 | 15.39 | 15.73 | 16.07 | 16.40 | 16.73 | 17.05 | 17.37| 17.68 | 25
26 ([13.39|13.78 [ 14.16 | 14.54 | 14.91 | 15.28 | 15.65 | 16.01 | 16.36 | 16.71 | 17.06 | 17.40 | 17.73 | 18.06 | 18.38 || 26
27 || 13.91 | 14.31 | 14.71 | 15.10 | 15.49 | 15.87 | 16.25 | 16.62 | 16.99 | 17.36 [ 17.71 | 18.07 | 18.41 | 18.76 | 19.09 || 27
28 |[14.42 | 14.84 | 15.25 | 15.66 | 16.06 | 16.46 | 16.85 | 17.24 | 17.62 | 18.00 | 18.37 | 18.74 | 19.10 | 19.45 | 19.80 || 28
29 |114.94 |15.37 | 15.79 | 16.22 | 16.63 | 17.05 | 17.45 | 17.85| 18.25 | 18.64 | 19.03 | 19.40 | 19.78 | 20.15 | 20.51 || 29
30 || 15.45|15.90 | 16.34 | 16.78 | 17.21 | 17.63 | 18.05 | 18.47 | 18.88 | 19.28 | 19.68 | 20.07 | 20.46 | 20.84 | 21.21 || 30
31 || 15.97 | 16.43 | 16.88 | 17.33 [ 17.78 | 18.22 | 18.66 | 19.09 | 19.51 | 19.93 | 20.34 | 20.74 | 21.14 | 21.53 | 21.92 || 31
32 || 16.4816.96 | 17.43 | 17.89 | 18.35 | 18.81 | 19.26 | 19.70 | 20.14 | 20.57 | 20.99 | 21.41 | 21.82 | 22.23 | 22.63 || 32
33 || 17.00|17.49 | 17.97 | 18.45| 18.93 | 19.40 | 19.86 | 20.32 | 20.77 | 21.21 | 21.65 | 22.08 | 22.51 | 22.92 | 23.33 || 33
34 |/ 17.51 | 18.02 | 18.52 | 19.01 | 19.50 | 19.98 | 20.46 | 20.93 | 21.40 | 21.85 | 22.31 | 22.75 | 23.19 | 23.62 | 24.04 || 34
35 118.03 ] 18.55|19.06 | 19.57 | 20.08 | 20.57 | 21.06 | 21.55 | 22.03 | 22.50 | 22.96 | 23.42 | 23.87 | 24.31 | 24.75 | 35
36 11 18.54 | 19.08 | 19.61 | 20.13 | 20.65 | 21.16 | 21.67 | 22.16 | 22.66 | 23.14 | 23.62 | 24.09 | 24.55 | 25.01 | 25.46 || 36
37 |1 19.06 | 19.61 | 20.15 | 20.69 | 21.22 | 21.75 | 22.27 | 22.78 | 23.28 | 23.78 | 24.27 | 24.76 | 25.23 | 25.70 | 26.16 || 37
38 |1 19.57 | 20.14 | 20.70 | 21.25 | 21.80 | 22.34 | 22.87 | 23.40 | 23.91 | 24.43 | 24.93 | 25.43 | 25.92 | 26.40 | 26.87 | 38
39 |120.09 1 20.67 | 21.24 | 21.81 | 22.37 | 22.92 | 23.47 | 24.01 | 24.54 | 25.07 | 25.59 | 26.10 | 26.60 | 27.09 | 27.58 || 39
40 {1 20.60 | 21.20 | 21.79 | 22.37 | 22.94 | 23.51 | 24.07 | 24.63 | 25.17 | 25.71 | 26.24 | 26.77 | 27.28 | 27.79 | 28.28 || 40
41 || 21.12 | 21.73 | 22.33 | 22.93 | 23.52 | 24.10 | 24.67 | 25.24 | 25.80 | 26.35 | 26.90 | 27.43 | 27.96 | 28.48 | 28.99 || 41
42 | 21.63 | 22.26 | 22.87 | 23.49 | 24.09 | 24.69 | 25.28 | 25.86 | 26.43 | 27.00 | 27.55 | 28.10 | 28.64 | 29.18 | 29.70 || 42
43 [|22.15122.79 | 22.42 | 24.05 | 24.66 | 25.27 | 25.88 | 26.47 | 27.06 | 27.64 | 28.21 | 28.77 | 29.33 | 29.87 | 30.41 || 43
44 122,66 | 23.32 | 23.96 | 24.60 | 25.24 | 25.86 | 26.48 | 27.09 | 27.69 | 28.28 | 28.87 | 29.44 | 30.01 | 30.56 | 31.11 || 44
45 ||23.18 1 23.85 | 24.51 | 25.16 | 25.81 | 26.45 | 27.08 | 27.70 | 28.32 | 28.93 | 29.52 | 30.11 | 30.69 | 31.26 | 31.82 || 45
46 || 23.69124.38125.05 | 25.72 | 26.38 | 27.04 | 27.68 | 28.32 | 28.95 | 29.57 | 30.18 | 30.78 | 31.37 | 31.95| 32.53 || 46
47 |124.21124.91 | 25.60 | 26.28 | 26.96 | 27.63 | 28.29 | 28.94 | 29.58 | 30.21 | 30.83 | 31.45 | 32.05 | 32.65| 33.23 || 47
48 || 24.72 | 25.44 | 26.14 | 26.84 | 27.53 | 28.21 | 28.89 | 29.55 | 30.21 | 30.85 | 31.49 | 32.12 | 32.74 | 33.34 | 33.94| 48
49 || 25.24 | 25.97 | 26.69 | 27.40 | 28.11 | 28.80 | 29.49 | 30.17 | 30.84 | 31.50 | 32.15 | 32.79 | 33.42 | 34.04 | 34.65 || 49
50 || 25.75|26.50 | 27.23 | 27.96 | 28.68 | 29.39 | 30.09 | 30.78 | 31.47 | 32.14 | 32.80 | 33.46 | 34.10 | 34.73 | 35.36 || 50

59° ‘ 58° 57° 56° 55° 54° 53° 52° 51° 50° 49° 48° 47° 46° 45°

cos




Tafel I1b

sin

| |

31° | 320 | 33° | 34° | 35° | 36° | 37° \ 38° | 39° | 400 | 410 | 420 43 | 4k | 450

|

51 |126.27 | 27.03 | 27.78 | 28.52 | 29.25 | 29.98 | 30.69 | 31.40 | 32.10 | 32.78 | 33.46 34.13 | 34.78 | 35.43 | 36.06 51
52 ,26.78 | 27.56 | 28.32 | 29.08 | 29.83 | 30.56 | 31.29 | 32.01 | 32.72 | 33.42 | 34.12 i 34.79 | 35.46 1 36.12 36.77 52
53 1 27.30 | 28.09 | 28.87 | 29.64 | 30.40 | 31.15| 31.90 | 32.63 | 33.35| 34.07 | 34.77 | 35.46 | 36.15 | 36.82 37.48 53
54 || 27.81 | 28.62 | 29.41 | 30.20 | 30.97 | 31.74 | 32.50 | 33.25! 33.98 | 34.71 | 35.43 | 36.13 ; 36.83 | 37.51 | 38.18 || 54
55 | 28.33(29.15|29.96 | 30.76 | 31.55 | 32.33 | 33.10 | 33.86 | 34.61 | 35.35| 36.08 | 36.80 | 37.51 | 38.21 | 38.89 || 55
56 || 28.84 | 29.68 | 30.50 | 31.31 | 32.12 | 32.92 | 33.70 | 33.48 | 35.24 | 36.00 | 36.74 | 37.47 1 38.19 1 38.90 | 39.60 56
57 1129.36 | 30.21 | 31.04 | 31.87} 32.69 | 33.50 | 34.30 | 55.09 | 35.87 | 36.64 | 37.40 38.14 38.87 | 38.60 ] 40.31 57
58 || 29.87 | 30.74 | 31.59 | 32.43 | 33.27 | 34.09 | 34.91 | 35.71 | 36.50 | 37.28 | 38.05 38.81 | 39.56 | 40.29 | 41.01 58
59 || 30.39 | 31.27 | 32.13 | 32.99 | 33.84 | 34.68 | 35.51 | 36.32 | 37.13 | 37.92 38.71 39.48|40.24 [ 40.98 | 41.72 || 59
60 || 30.90 | 31.80 | 32.68 | 33.55| 34.41 | 35.27 | 36.11 | 36.94 | 37.76 | 38.57 | 39.36 ‘ 40.15 1 40.92 | 41.68 | 42.43 60
61 {1 31.42|32.33|33.22 | 34.11 | 34.99 | 35.85 | 36.71 | 37.56 | 38.39 | 39.21 | 40.02 | 40.82 | 41.60 | 42.37 | 43.13 61
62 | 31.93 | 32.85| 33.77 | 34.67 { 35.56 | 36.44 | 37.31 { 38.17 | 39.02 | 39.85 | 40.68 | 41.49 | 42.28 | 43.07 43.84 || 62
63 || 32.45 | 33.38 | 34.31 | 35.23 | 36.14 | 37.03 | 37.91 | 38.79 | 39.65 | 40.50 | 41.33 | 42.16 | 42.97 | 43.76 | 44.55 63
64 || 32.96 | 33.91 : 34.86 | 35.79 | 36.71 | 37.62 | 38.52 | 39.40 | 40.28 | 41.14 | 41.99 | 42.82 | 43.65 | 44.46 | 45.25 64
65 || 33.48 1 34.44 | 35.40 | 36.35 | 37.28 | 38.21 | 39.12 | 40.02 | 40.91 | 41.78 | 42.64 | 43.49 | 44.33 | 45.15 45.96 || 65
66 || 33.99 | 34.97 | 35.95 | 36.91 | 37.86 | 38.79 | 39.72 | 40.63 | 41.54 | 42.42 | 43.30 | 44.16 | 45.01 | 45.85 | 46.67 | 66
67 | 34.51 | 35.50 | 36.49 | 37.47 | 38.43 | 39.38 | 40.32 | 41.25 | 42.16 | 43.07 | 43.96 | 44.83 | 45.69 | 46.54 | 47.38 || 67
68 |1 35.02 | 36.03 . 37.04 | 38.03 | 39.00 | 39.97 | 40.92 | 41.86 | 42.79 | 43.71 | 44.61 | 45.50 46.383)47.24 48.08 || 68
69 || 35.54 | 36.56  37.58 | 38.58 | 39.58 | 40.56 | 41.53 | 42.48 | 43.42 | 44.35 | 45.27 | 46.17 | 47.06 47.93 | 48.79 | 69
70 || 36.05 | 37.09 | 38.12 | 39.14 | 40.15 | 41.14 | 42.13 | 43.10 | 44.05| 45.00 | 45.92 | 46.84 47.74 48.63 | 49.50 70
71 1136.57 | 37.62 | 38.67 | 39.70 | 40.72 | 41.73 | 42.73 | 43.71 | 44.68 | 45.64 | 46.58 | 47.51 | 48.42 | 49.32 | 50.20 71
72 || 37.08 | 38.15 | 39.21 | 40.26 | 41.30 | 42.32 | 43.33 | 44.33 | 45.31 | 46.28 | 47.24 | 48.18 | 49.10 | 50.02 | 50.91 || 72
73 11 37.60 | 38.68 . 39.76 | 40.82 | 41.87 | 42.91 | 43.93 | 44.94 | 45.94 | 46.92 | 47.89 | 48.85| 49.79 | 50.71 51.62 73
74 | 38.11 | 39.21 | 40.30 '41.38 42.44 | 43.50 | 44.53 45.56 | 46.57 | 47.57 | 48.55 | 49.52 | 50.47 ! 51.40 | 52.33 74
75 11 38.63 | 39.74 | 40.85 | 41.94 | 43.02 | 44.08 | 45.14 | 46.17 | 47.20 | 48.21 | 49.20 | 50.18 | 51.15 1 52.10 53.03 75
76 | 39.14 | 40.27 | 41.39 | 42.50 | 43.59 | 44.67 | 45.74 | 46.79 | 47.83 | 48.85| 49.86 | 50.85 | 51.83 i 52.79| 53.74| 76
77 1139.66 | 40.80 { 41.94 | 43.06 | 44.17 | 45.26 | 46.34 ‘ 47.41 | 48.46 | 49.49 50.52‘ 51.52 | 52.51 1‘ 53.49 | 54.45 77
78 114017 ! 41.33142.48 | 43:62 | 44.74 | 45.85 | 46.94 ' 48.02 | 49.09 | 50.14 | 51.17 | 52.19 | 53.20 54.18 | 55.15 78
79 [ 40.69 | 41.86 | 43.03 | 44.18 | 45.31 | 46.44 | 47.54 | 48.64 | 49.72 | 50.78 | 51.83  52.86 | 53.88 | 54.88 | 55.86| 79
80 || 41.20 | 42.39 ] 43.57 | 44.74 | 45.89 | 47.02 | 48.15 | 49.25 | 50.35 | 51.42 | 52.48 i 53.53 | 54.56 | 55.57 | 56.57 80
81 || 41.72|42.92 | 44.12 | 45.20 | 46.46 | 47.61 | 48.75 | 49.87 | 50.97 | 52.07 | 53.14 1 54.20 | 55.24 | 56.27 { 57.28| &1
82 |142.23 | 43.45 | 44.66 | 45.85| 47.03 | 48.20 | 49.35 | 50.48 | 51.60 | 52.71 53.80‘ 54.87 | 55.92 ' 56.96 | 57.98 | 82
83 |142.75 | 43.98 | 45.21 | 46.41 | 47.61 | 48.79 | 49.95 | 51.10 | 52.23 | 53.35| 54.45 | 55.54 | 56.61 | 57.66 58.69 | 83
84 || 43.26 | 44.51 | 45.75 | 46.97 | 48.18 | 49.37 | 50.55 ' 51.72 | 52.86 | 53.99 | 55.11 i 56.21 . 57.29 | 58.35| 59.40 | 84
85 || 43.78 | 45.04 | 46.29 | 47.53 | 48.75 | 49.96 | 51.15 | 52.33 | 53.49 | 54.64 | 55.77 : 56.88 | 57.97 | 59.05 | 60.10 || 85
86 |(44.29 | 45.57 46.84 | 48.09 | 49.33 | 50.55 | 51.76 | 52.95 | 54.12 | 55.28 | 56.42 . 57.55 58.65 | 59.74 | 60.81 86
87 | 44.81|46.10 47.38 | 48.65 [ 49.90 | 51.14 | 52.36 | 53.56 | 54.75 | 55.92 | 57.08 | 58.21 | 59.33 | 60.44 | 61.52 | 87
88 |1 45.32 | 46.63 '47.93 49.21 | 50.47 | 51.73 | 52.96 | 54.18 | 55.38 | 56.57 | 57.73 , 58.88 | 60.02 : 61.13 | 62.23 | 88
89 || 45.84 | 47.16 48.47 | 49.77 | 51.05 | 52.31 | 53.56 | 54.79 | 56.01 | 57.21 | 58.39 , 59.55 | 60.70 61.82 | 62.93 | 89
90 || 46.35 [ 47.69 1 49.02 | 50.33 | 51.62 | 52.90 | 54.16 ‘ 55.41 | 56.64 | 57.85| 59.05 1 60.22 | 61.38 62.52 | 63.64 90
01 || 46.87 | 48.22 | 49.56 | 50.80 | 52.20 | 53.49 | 54.77 | 56.03 | 57.27 | 58.49 | 59.70 60.89 | 62.06 | 63.21 | 64.35| 91
92 || 47.38 | 48.75 | 50.11 | 51.45| 52.77 | 54.08 | 55.37 | 56.64 | 57.90 | 59.14 | 60.36 = 61.56 | 62.74 | 63.91 | 65.05 | 92
93 || 47.90 | 49.28 | 50.65 | 52.00 | 53.34 | 54.66 | 55.97 | 57.26 | 58.53 | 59.78 | 61.01 = 62.23 | 63.43 | 64.60 | 65.76 || 93
94 || 48.41 | 49.81 | 51.20 | 52.56 | 53.92 | 55.25 | 56.57 | 57.87 59.16 | 60.42 | 61.67 : 62.90 | 64.11 | 65.30 | 66.47 94
95 | 48.93 | 50.34 | 51.74 | 53.12 | 54.49 | 55.84 | 57.17 | 58.49 | 59.79 | 61.96 | 62.33 63.57 ; 64.79 | 65.99 | 67.18 | 95
96 || 49.44 | 50.87 52.29 | 53.68 | 55.06 | 56.43 | 57.77 | 59.10 | 60.41 | 61.71 | 62.98 | 64.24 | 65.47 | 66.69 | 67.88 | 96
97 |1 49.96 | 51.40 | 52.83 | 54.24 | 55.64 | 57.02 | 58.38 59.72 | 61.04 | 62.35 | 63.64 | 64.91 | 66.15 | 67.38 | 68.59 || 97
98 1| 50.47 | 51.93 | 52.37 | 54.80| 56.21 | 57.60 | 58.98 | 60.33 | 61.67 | 62.99 | 64.29 ;‘ 65.57 | 66.84 | 68.08 | 69.30 || 98
99 || 50.99 | 52.46 ‘ 53.92 | 55.36 | 56.78 | 58.19 | 59.58 | 60.95 | 62.30 | 63.64 | 64.95 | 66.24 | 67.52 ‘ 68.77 | 70.004| 99
100 || 51.50| 52.99 | 54.46 | 55.92 | 57.36 | 58.78 | 60.18 | 61.57 | 62.93 | 64.28 | 65.61 | 66.91 68.20 | 69.47 | 70.71 [100

59° | 58° | 57° | 56° | 55° | 54° | 53° | 52° | 51° | 50° | 49° ‘ 48° | 47° | 46° | 45° |
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Tafel HIb

sin

46°

47°

48°

49°

50°

31°

52°

53°

54°

55°

56°

57°

58°

59°

60°

O XN AUt W N =

0.72
1.44
2.16

2.88
3.60
4.32

5.04
5.75
6.47

0.73
1.46
2.19

2.93
3.66
4.39

5.12
5.85
6.58

0.74
1.49
2.23

2.97
3.72
4.46

5.20
5.95
6.69

0.75
1.51
2.26

3.02
3.77
4.53

5.28
6.04
6.79

0.77
1.53
2.30

3.06
3.83
4.60

5.36
6.13
6.89

0.78
1.55
2.33

3.1
3.89
4.66

5.44
6.22
6.99

0.79
1.58
2.36

3.15
3.94
4.73
5.52
6.30
7.09

0.80
1.60
2.40

3.19
3.99
4.79

5.59
6.39
7.19

0.81
1.62
2.43

3.24
4.05
4.85

5.66
6.47
7.28

0.82
1.64
2.46

3.28
4.10
4.91

5.73
6.55
7.37

0.83
1.66
2.49

3.32
4.15
4.97
5.80

6.63
7.46

0.84
1.68
2.52

3.35
4.19
5.03
5.87
6.71
7.55

0.85
1.70
2.54

3.39
4.24
5.09
5.94
6.78
7.63

0.86
1.71
2.57
3.43
4.29
5.14

6.00
6.86
7.71

0.87
1.73
2.60

3.46
4.33
5.20

6.06
6.93
7.79

-
(=}

7.19

7.31

7.43

7.55

7.66

7.77

7.88

7.99

8.09

8.19

8.29

8.39

8.48

8.57

8.66

Q| VWO Ot & LW =

11
12
13

14
15
16

17
18
19

7.91
8.63
9.35

10.07
10.79
11.51

12.23
12.95
13.67

8.04
8.78
9.51

10.24
10.97
11.70

12.43
13.16
13.90

8.17
8.92
9.66

10.40
11.15
11.89

12.63
13.38
14.12

8.30
9.06
9.81

10.57
11.32
12.08

12.83
13.58
14.34

8.43
9.19
9.96

10.72
11.49
12.26

13.02
13.79
14.55

8.55
9.33
10.10

10.88
11.66
12.43

13.21
13.99
14.77

8.67
9.46
10.24

11.03
11.82
12.61

13.40
14.18

14.97

8.78
9.58
10.38

11.18
11.98
12.78

13.58
14.38
15.17

8.90
9.71
10.52

11.33
12.14
12.94

13.75
14.56
15.37

9.01
9.83
10.65

11.47
12.29
13.11

13.93
14.74
15.56

9.12
9.95
10.78

11.61

12.44
13.26

14.09
14.92
15.75

9.23
10.06
10.90

11.74
12.58
13.42

14.26
15.10

15.93.

9.33
10.18
11.02

11.87
12.72
13.57
14.42

15.26
16.11

9.43
10.29
11.14

12.00
12.86
13.71

14.57
15.43
16.29

9.53
10.39
11.26

12.12

12.99
13.86

14.72
15.59
16.45

20

14.39

14.63

14.86

15.09

15.32

15.54

15.76

15.97

16.18

16.38

16.58

16.77

16.96

17.14

17.32

20

21
22
23

24
25
26

27
28
29

15.11
15.83
16.54

17.26
17.98
18.70

19.42
20.14
20.86

15.36
16.09
16.82

17.55
18.28
19.02

19.75
20.48
21.21

15.61
13.35
17.09
17.84
18.58
19.32
20.06
20.81
21.55

15.85
16.60
17.36

18.11
18.87
19.62

20.38
21.13
21.89

16.09
16.85
17.62

18.39
19.15
19.92
20.68

21.45
22.22

16.32
17.10
17.87

18.65
19.43
20.21

20.98
21.76
22.54

16.55
17.34
18.12

18.91
19.70
20.49

21.28
22.06
22.85

16.77
17.57
18.37

19.17
19.97
20.76

21.56
22.36
23.16

16.99
17.80
18.61

19.42
20.23
21.03

21.84
22.65
23.46

17.20
18.02
18.84

19.66
20.48
21.30

22.12
22.94
23.76

17.41
18.24
19.07

19.90
20.73
21.55
22.38

23.21
24.04

17.61
18.45
19.29

20.13
20.97
21.81

22.64
23.48
24.32

17.81
18.66
19.51

20.35
21.20
22.05

22.90
23.75
24.59

18.00
18.86
19.71

20.57
21.43
22.29

23.14
24.00
24.86

18.19
19.05
19.92

20.78
21.65
22.52

23.38
24.25
25.11

21
22
23

24
25
26

27
28
29

30

21.58

21.94

22.29

22.64

22.98

23.31

23.64

23.96

24.27

24.57

24.87

25.16

25.44

25.72

25.98

30

31
32
33

34
35
36

37
38
37

22.30
23.02
23.74

24.46
25.18

26.62
27.33
28.05

25.90

22.67
23.40
24.13

24.87
25.60
26.33

27.06
27.79
28.52

23.04
23.78
24.52

25.27
26.01
26.75

27.50
28.24
28.98

23.40
24.15
24.91

25.66
26.41
2717

27.92
28.68
29.43

23.75
24.51
25.28

26.05
26.81
27.58

28.34
29.11
29.88

24.09
24.87
25.65

26.42
27.20
27.98

28.75
29.53
30.31

24.43
25.22
26.00

26.79
27.58
28.37

29.16
29.94
30.73

24.76
25.56
26.35

27.15
27.95
28.75

29.55
30.35
31.15

25.08
25.89
26.70

27.51
28.32
29.12

29.93
30.74
31.55

25.39
26.21
27.03

27.85
28.67
29.49

30.31
31.13
31.95

25.70
26.53
27.36

28.19
29.02
29.85

30.67
31.50
32.33

26.00
26.84
27.68

28.51
29.35
30.19

31.03
31.87
32.71

26.29
27.14
27.99

28.83
29.68
30.53
31.38
32.23
33.07

26.57
27.43
28.29

29.14
30.00
30.86

31.72
32.57
33.43

26.85
27.71
28.58

29.44
30.31
31.18

32.04
32.91
33.77

31
32
33

34
35
36

37
38
39

40

28.77

29.25

29.73

30.19

30.64

31.09

31.52

31.95

32.36

32.77

33.16

33.55

33.92

34.29

34.64

40

41
42
43

44
45
46

47
48
49

29.49
30.21
30.93

31.65
32.37
33.09

33.81
34.53

35.25 |

29.99
30.72
31.45

32.18
32.91
33.64

34.37
35.10
35.84

30.47
31.21
31.96

32.70
33.44
34.18

34.93
35.67
36.41

30.94
31.70
32.45

33.21
33.96
34.72

35.47
36.23
36.98

31.41
32.17
32.94

33.71
34.47
35.24

36.00
36.77
37.54

31.86
32.64
33.42

34.19
34.97
35.75

36.53
37.30
38.08

32.31
33.10
33.88

34.67
35.46
36.25

37.04
37.82
38.61

32.74
33.54
34.34

35.14
35.94
36.74

37.54
38.33
39.13

33.17
33.98
34.79

35.60
36.41
37.21

38.02
38.83
39.64

33.59
34.40
35.22

36.04
36.86
37.68

38.50
39.32
40.14

33.99
34.82
35.65

36.48
37.31
38.14

38.96

39.79
40.62

34.39
35.22
36.06

36.90
37.74
38.58

39.42
40.26
41.09

34.77
35.62
36.47

37.31
38.16
39.01

39.86
40.71
41.55

35.14
36.00
36.86

37.72
38.57
39.43

40.29
41.14
42.00

35.51
36.37
37.24

38.11
38.97
39.84

40.70
41.57
42.44

41
42
43

44

46

47
48
49

50

35.97

36.57

37.16

37.74

38.30

38.86

39.40

39.93

40.45

40.96

41.45

41.93

42.40

42.86

43.30

50

44°

43°

42°

41°

40°

39°

38°

37°

36°

35°

34°

33°

32°

31°

30°

44
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Tafel lib

sin

46° 47° 48° 49° 50° 51° 52° 53° 54° 55° 56° “ 57° J 58° 59° 60°
51 {1 36.69 | 37.30 | 37.90 | 38.49 | 39.07 | 39.63 | 40.19 | 40.73 | 41.26 | 41.78 | 42.28 | 42.77 | 43.25 | 43.72 | 44.17 || 51
52 |1 37.41 1 38.03 | 38.64 | 39.24 | 39.83 | 40.41 . 40.98 | 41.53 | 42.07 | 42.60 | 43.11 | 43.61 | 44.10 | 44.57 | 45.03 || 52
53 || 38.13 | 38.76 | 39.39 | 40.00 | 40.60 [ 41.19 | 41.76 | 42.33 | 42.88 | 43.42 | 43.94 | 44.45 | 44.95 | 45.43 | 45.90| 53
54 11 38.84 | 39.49 | 40.13 | 40.75 | 41.37 | 41.97 | 42.55 | 43.13 | 43.69 | 44.23 | 44.77 | 45.29 | 45.79 | 46.29 | 46.77 || 54
55 |1 39.56 | 40.22 | 40.87 | 41.51 [ 42.13 | 42.74 | 43.34 | 43.92 | 44.50 | 45.05 | 45.60 | 46.13 | 46.64 | 47.14 | 47.63 || 55
56 || 40.28 | 40.96 | 41.62 | 42.26 | 42.90 | 43.52 | 44.13 | 44.72 | 45.30 | 45.87 | 46.43 | 46.97 | 47.49 | 48.00 | 48.50| 56
57 || 41.00 41.69 42.36 | 43.02 | 43.66 | 44.30 | 44.92 | 45.52 | 46.11 | 46.69 | 47.26 | 47.80 | 48.34 | 48.86 | 49.36 || 57
58 |1 41.72 | 42.42 | 43.10 | 43.77 | 44.43 | 45.07 { 45.70 { 46.32 | 46.92 | 47.51 | 48.08 | 48.64 | 49.19 | 49.72 | 50.23 || 58
59 || 42.44 1 43.15|43.85 | 44.53 | 45.20 | 45.85| 46.49 | 47.12 | 47.73 | 48.33 | 48.91 | 49.48 | 50.03 | 50.57 | 51.10] 59
60 || 43.16 43.88!44.59 | 45.28 | 45.96 | 46.63 | 47.28 | 47.92 | 48.54 | 49.15 | 49.74 | 50.32 | 50.88 51.4} 51.96 || 60
61 || 43.88 44.61}45.33 46.04 | 46.73 | 47.41 | 48.07 | 48.72 | 49.35 | 49.97 | 50.57 | 51.16 | 51.73 | 52.29 | 52.83 || 61
62 || 44.60 | 45.34 1 46.07 | 46.79 | 47.49 | 48.18 | 48.86 | 49.52 | 50.16 | 50.79 | 51.40 | 52.00 | 52.58 | 53.14 | 53.69 || 62
63 11 45.32 | 46.08  46.82 | 47.55| 48.26 | 48.96 ; 49.64 | 50.31 ; 50.97 | 51.61 | 52.23 | 52.84 | 53.43 | 54.00| 54.56 | 63
64 || 46.04 | 46.81 | 47.56 | 48.30 | 49.03 | 49.74 ' 50.43 | 51.11 | 51.78 | 52.43 | 53.06 | 53.67 | 54.28 | 54.86 | 55.43 | 64
65 | 46.76 | 47.54 | 48.30 | 49.06 | 49.79 | 50.51 | 51.22 | 51.91 | 52.59 | 53.24 | 53.89 | 54.51 | 55.12 | 55.72 | 56.29| 65
66 || 47.48|48.27 | 49.05 | 49.81 | 50.56 | 51.29 | 52.01 | 52.71 | 53.40 | 54.06 | 54.72 | 55.35 | 55.97 | 56.57 | 57.16 || 66
67 || 48.20 1 49.00 | 49.79 | 50.57 | 51.32 | 52.07 52.80 | 53.51 | 54.20 | 54.88 | 55.55 | 56.19 | 56.82 | 57.43 | 58.02| 67
68 | 48.9249.73 1 50.53 | 51.32 | 52.09 | 52.85 | 53.58 54.31}55.01 55.70 | 56.37 | 57.03 | 57.67 | 58.29 | 58.89 || 68
69 49.63‘50.46 51.28 | 52.07 | 52.86 | 53.62 54.37 | 55.11  55.82 | 56.52| 57.20 | 57.87 | 58.52 | 59.14 | 59.76 || 69

| I 1" o -

70 || 50.35 51.19 | 52.02 | 52.83 | 53.62 54.40’55.16 55.90 | 56.63 | 57.34 | 58.03 | 58.71 | 59.36 | 60.00 | 60.62| 70
71 || 51.07 . 51.93 | 52.76 | 53.58 | 54.39 | 55.18 | 55.95 | 56.70 | 57.44 | 58.16 | 58.86 | 59.55 | 60.21 | 60.86 | 61.49| 71
72 51-79i52.66 53.51 | 54.34 | 55.16 55-95{56.74 57.50 | 58.25 | 58.98 | 59.69 | 60.38 | 61.06 | 61.72 | 62.35| 72
73 52-51:53-39 54.25 | 55.09 | 55.92 | 56.73  57.52 | 58.30 | 59.06 | 59.80 | 60.52 | 61.22 | 61.91 | 62.57 | 63.22 73
74 |1 53.23 | 54.12 | 54.99 | 55.85| 56.69 57.51‘58.31 59.10 | 59.87 | 60.62 | 61.35 | 62.06 | 62.76 | 63.43 | 64.09 || 74
75 1 53.95 54'85i55'74 56.60 | 57.45 | 58.29 1 59.10 | 59.90 | 60.68 | 61.44 | 62.18 | 62.90 | 63.60 | 64.29 | 64.95 || 75
76 || 54.67 , 55.58 | 56.48 | 57.36 | 58.22 | 59.06 | 59.89 | 60.70 | 61.49 | 62.26 | 63.01 | 63.74 | 64.45 | 65.14 [ 65.82| 76
77 11 5§5.39 | 56.31 | 57.22 | 58.11 | 5§8.99 59.84‘60.68 61.49 | 62.29 | 63.07 | 63.84 | 64.58 | 65.30 | 66.00 | 66.68 || 77
78 | 56.11 | 57.05 57.97 | 58.87 | 59.75 | 60.62 | 61.46 | 62.29 | 63.10 | 63.89 | 64.66 | 65.42 | 66.15 | 66.86 | 67.55 || 78
79 56.83}57.78 58.71 | 59.62 | 60.52 61.39#62.25 63.09 | 63.91 | 64.71 | 65.49 | 66.26 | 67.00 | 67.72 | 68.42| 79

‘ T . SRR N
80 || 57.55| 58.51 | 59.45 | 60.38 | 61.28 62.17163.04 63.89 | 64.72 | 65.53 | 66.32 | 67.09 | 67.84 | 68.57 | 69.28 | 80
81 | 58.27 | 59.24 60.19 61.13|62.05 | 62.95  63.83 | 64.69 | 65.53 | 66.35 [ 67.15 | 67.93 | 68.69 | 69.43 | 70.15| 81
82 || 58.99 | 59.97 60.94 61.89| 62.82 63.73 64.62 | 65.49 | 66.34 | 67.17 | 67.98 | 68.77 | 69.54 | 70.29 | 71.01 || 82
83 || 59.71 | 60.70 | 61.68 | 62.64 | 63.58 | 64.50 65.40 | 66.29 | 67.15 | 67.99 | 68.81 | 69.61 70.39"71.14 71.88 || 83
84 |160.42 | 61.43 1 62.42 | 63.40 | 64.35 65.28i66.19 67.09 ' 67.96 | 68.81 | 69.64 | 70.45 | 71.24 | 72.00 | 72.75| 84
85 || 61.14 1 62.17 | 63.17 64.15| 65.11 | 66.06 | 66.98 | 67.88 68.77 | 69.63 | 70.47 | 71.29 | 72.08 ' 72.86 | 73.61 || 85
86 || 61.86 , 62.90 | 63.91 | 64.91 | 65.88 66.83167.77 68.68 69.58 | 70.45|71.30 | 72.13 | 72.93 . 73.72| 74.48 | 86
87 | 62.58 | 63.63 | 64.65 | 65.66 | 66.65 | 67.61 | 68.56 | 69.48 ' 70.38 | 71.27 | 72.13 72.96 | 73.78 | 74.57 | 75.34| 87
88 || 63.30 | 64.36 | 65.40 | 66.41 | 67.41 | 68.39 69.34 | 70.28 71.19 | 72.09 | 72.96 | 73.80 | 74.63 | 75.43 | 76.21| 88
89 || 64.02 | 65.09 | 66.14 | 67.17 | 68.18 | 69.17 70.13 | 71.08 . 72.00 | 72.90 | 73.78 | 74.64 | 75.48 | 76.29 | 77.08 | 89
90 64.74165.82{66.88 67.92 | 68.94 | 69.94 ' 70.92 | 71.88 72.81 | 73.72 | 74.61 | 75.48 | 76.32 | 77.15| 77.94 | 90
91 65.46‘66.55‘67.63 68.68 | 69.71 70.72:71.71 72.68173.62 74.54 | 75.44 | 76.32 | 77.17 | 78.00 | 78.81 || 91
92 || 66.18 | 67.28 68.37 | 69.43 | 70.48 | 71.50 | 72.50 | 73.47 74.43 | 75.36 | 76.27 | 77.16 | 78.02 | 78.86 | 79.67 || 92
93 || 66.90 1 68.02  69.11 | 70.19 | 71.24 | 72.27 ' 73.29 | 74.27 ' 75.24 | 76.18 | 77.10 | 78.00 | 78.87 | 79.72 | 80.54 | 93

| j |
94 || 67.62 | 68.75 69.86 | 70.94 | 72.01 | 73.05 1 74.07 | 75.07 76.05 | 77.00 | 77.93 | 78.84 | 79.72 | 80.57 | 81.41 || 94
95 || 68.34 69.48  70.60 | 71.70 | 72.77 | 73.83  74.86 75.87 76.86 | 77.82| 78.76 | 79.67 | 80.56 | 81.43 | 82.27 || 95
96 || 69.06 | 70.21 | 71.34 | 72.45 | 73.54 | 74.61 . 75.65 | 76.67 ' 77.67 | 78.64 | 79.59 | 80.51 | 81.41 | 82.29 | 83.14 || 96
97 || 69.78 | 70.94 | 72.09 | 73.21 | 74.31 75.38 1 76.44 | 77.47 78.47|79.46 | 80.42 | 81.35 | 82.26 | 83.15 | 84.00!| 97
98 || 70.50 | 71.67 | 72.83 | 73.96 | 75.07 | 76.16 * 77.23 | 78.27 79.28 | 80.28 | 81.25 | 82.19 | 83.11 | 84.00 | 84.87 || 98
99 || 71.21 | 72.40| 73.57 | 74.72 | 75.84 76.94:78.01%79.06 80.09 | 81.10 | 82.07 | 83.03 | 83.96 | 84.86 | 85.74 || 99
100 || 71.93 | 73.14 . 74.31 | 75.47 | 76.60 77.71}78.80?79.86?80.90 81.92 | 82.90 | 83.87 | 84.80 | 85.72 [ 86.60 || 100
’77;4 | 1} — —
44> 43 | 42° | 41° | 40° | 39° | 38° !1 37° | 36° | 35° | 34° | 33 | 32° | 31° | 30°
| . |
cos

45



Tafel IIb

sin

61°

62°

63°

64°

65°

66°

67°

68°

69°

70°

71°

72°

73°

74°

75°

Nelie I B e N A L S

0.87

1.75
2.62

3.50
4.37
5.25
6.12
7.00
7.87

0.88

177
2.65

3.53
4.41
5.30

6.18
7.06
7.95

0.89
1.78
2.67

3.56
4.46
5.35
6.24

7.13
8.02

0.90
1.80
2.70

3.60
4.49
5.39

6.29
719
8.09

0.91
1.81
2.72

3.63
4.53
5.44

6.34
7.25
8.16

0.91
1.83
2.74

3.65
4.57
5.48

6.39
7.31
8.22

0.92
1.84
2.76

3.68
4.60
5.52

6.44
7.36
8.28

0.93
1.85
2.78

3.71
4.64
5.56
6.49

7.42
8.34

0.93
1.87
2.80

3.73
4.67
5.60

6.54

7.47
8.40

0.94
1.88
2.82

3.76
4.70
5.64

6.58

7.52
8.46

0.95
1.89
2.84

3.78
4.73
5.67

6.62

7.56
8.51

0.95
1.90
2.85

3.80
4.76
5.71
6.66

7.61
8.56

0.96
1.91
2.87

3.83
4.78
5.74
6.69

7.65
8.61

0.96
1.92
2.88

3.85
4.81
5.77
6.73

7.69
8.65

0.97
1.93
2.90

3.86

4.83
5.80

6.76

7.73
8.69

O Oy AUt A~ W=

-
o

8.75

8.83

8.91

8.99

9.06

9.14

9.21

9.27

9.34

9.40

9.46

9.51

9.56

9.61

9.66

-
o

11
12
13

14
15
16

17
18
19

9.62
10.50
11.37

12.24
13.12
13.99
14.87

15.74
16.62

9.71
10.60
11.48

12.36
13.24
14.13

15.01
15.89
16.78

9.80
10.69
11.58

12.47
13.37
14.26

15.15
16.04
16.93

9.89
10.79
11.68

12.58
13.48
14.38

15.28
16.18
17.08

9.97
10.88
11.78

12.69
13.59
14.50

15.41
16.31
17.22

10.05
10.96
11.88

12.79
13.70
14.62

15.53
16.44
17.36

10.13
11.05
11.97

12.89

13.81
14.73
15.65 .

16.57
17.49 |

10.20
11.13
12.05

12.98
13.91
14.83

15.76
16.69
17.62

10.27
11.20
12.14

13.07
14.00
14.94

15.87
16.80
17.74

10.34|
11.28
12.22

13.16
14.10
15.04

15.97
16.91
17.85

10.40
11.35
12.29

13.24
14.18
15.13
16.07
17.02
17.96

10.46
11.41
12.36

13.31
14.27
15.22

16.17
17.12
18.07

10.52
11.48
12.43

13.39
14.34
15.30

16.26
17.21
18.17

10.57
‘11.54
12.50

| 13.46
1 14.42
15.38
16.34

17.30
18.26

10.63
11.59
12.56

13.52
14.49
15.45 |

16.42 |

17.39
18.35

11
12
13

14
15
16

17
18
19

20

17.49

17.66

17.82

17.98

18.13

18.27

18.41

18.54

18.67

18.79

18.91

19.02

19.13

19.23

19.32

20

21
22
23

24
25
26

27
28
29

18.37
19.24
20.12

20.99
21.87
22.74

23.61
24.49
25.36

18.54
19.42
20.31

21.19
22.07
22.96

23.84
24.72
25.61

18.71
19.60
20.49

21.38
22.28
23.17

24.06
24.95
25.84

18.87
19.77
20.67

21.57
2247
23.37

24.27
25.17
26.07

19.03
19.94
20.85

21.75
22.66
23.56

24.47
25.38
26.28

19.18
20.10
21.01

21.93
22.84
23.75
24.67
25.58
26.49

19.33
20.25
21.17

22.09 |
23.01 |
23.93
24.85 |

25.77
26.69 |

19.47

1 20.40

21.33
22.25

1 23.18

24.11
25.03
25.96
26.89

19.61
20.54
21.47

22.41
23.34
24.27

25.21
26.14
27.07

19.73
20.67
21.61

22.55
23.49
24.43

25.37
26.31
27.25

19.86
20.80
21.75
22.69
23.64
24.58

25.53

26.47
27.42

19.97
20.92
21.87

22.83
23.78
24.73

25.68
26.63
27.58

20.08
21.04
22.00

22.95
23.91
24.86

25.82
26.78
27.73

20.19
21.15
22.11

23.07
24.03
24.99

25.95
26.92
27.88

20.28 |
21.25

22221

23.18
24.15
25.11

26.08
27.05
28.01

21
22
23

24
25
26

27
28
29

30

26.24

26.49

26.73

26.96

27.19

27.41

27.62

27.82

28.01

28.19

28.37

28.53

28.69

28.84

28.98

30

31
32
33

34
35
36

37
38
39

27.11
27.99
28.86

29.74
30.61
31.49
32.36

33.24
34.11

27.37
28.25
29.14

30.02
30.90
31.79
32.67

33.55
34.43

27.62
28.51
29.40

30.29
31.19
32.08

33.97
33.86
34.75

27.86
28.76
29.66

30.56
31.46
32.36

33.26
34.15
35.05

28.10
29.00
29.91
30.81

31.72
32.63

33.53
34.44
35.35

28.32
29.23
30.15

31.06
31.97
32.89

33.80
34.71
35.63

28.54
29.46
30.38

31.30
32.22
33.14
34.06
34.98
35.90

28.74
29.67
30.60

31.52
32.45
33.38

34.31
35.23
36.16

28.94
29.87
30.81

31.74
32.68
33.61
34.54

35.48
36.41

29.13
30.07
31.01

31.95
32.89
33.83

34.77
35.71
36.65

29.31
30.26
31.20

32.15
33.09
34.04

34.98
35.93
36.88

29.48
30.43
31.38

32.34
33.29
34.24

35.19
36.14
37.09

29.65
30.60
31.56

32.51
33.47
34.43

35.38
36.34
37.30

29.80
30.76
31.72

32.68
33.64
34.61

35.57
36.53
37.49

29.94
30.91
31.88

32.84
33.81
34.77

35.74
36.71
37.67

31
32

34
35
36

37
38
39

40

34.98

35.32

35.64

35.95

36.25

36.54

36.82

37.09

37.34

37.59

37.82

38.04

38.25

38.45

38.64

40

41
42
43

44

46

47
48
49

35.86
36.73
37.61

38.48
39.36
40.23

41.11
41.98
42.86

36.20
37.08
37.97

38.85
39.73
40.62

41.50
42.38
43.26

36.53
37.42
38.31

39.20
40.10
40.99

41.88
42.77
43.66

36.85
37.75
38.65

39.55
40.45
41.34

42.24
43.14
44.04

37.16
38.06
38.97

39.88
40.78
41.69

42.60
43.50
44.41

37.46
38.37
39.28

40.20
41.11
42.02

42.94
43.85
44.76

37.74
38.66
39.58
40.50

41.42
42.34

43.26
44.18
45.10

38.01
38.94
39.87
40.80
41.72
42.65
43.58
44.50

45.43

38.28
39.21
40.14

41.08
42.01
42.94

43.88
44.81
45.75

38.53
39.47
40.41

41.35
42.29
43.23

44.17
45.11
46.04

38.77
39.71
40.66

41.60

42.55
43.49

44.44
45.38
46.33

38.99
39.94
40.90

41.85
42.80
43.75

44.70
45.65
46.60

39.21
40.16
41.12

42.08
43.03
43.99

44.95
45.90
46.86

39.41
40.37
41.33

42.30
43.26
44.22

45.18
46.14
47.10

39.60
40.57
41.53

42.50
43.47
44.43

45.40
46.36
47.33

41
42
43

44
45
46

47
48
49

50

43.73

44.15

44.55

44.94

45.32

45.68

46.03

46.36

46.68

46.98

47.28

47.55

47.82

48.06

48.30

50

29°

28°

27°

26°

25°

24°

23°

22°

21°

20°

19°

18°

17°

16°

15°

46

Ccos




Tafel 1Ib

sin

[ | {

61° | 62° | 63° 64° | 65° 66° 67° | 68° | 69° 70° 71° 72° ! 73° 74° 75° 1
51 || 44.61 45.03;45.44 45.84 | 46.22 | 46.59 | 46.95 | 47.29 | 47.61 | 47.92 | 48.22 | 48.50 | 48.77 | 49.02 | 49.26 || 51
52 || 45.48 | 45.91 | 46.33 | 46.74 | 47.13 | 47.50 | 47.87 | 48.21 | 48.55 | 48.86 | 49.17 | 49.45 | 49.73 | 49.99 | 50.23 | 52
53 || 46.35 | 46.80 | 47.22  47.64 | 48.03 | 48.42 | 48.79 | 49.14 | 49.48 | 49.80 | 50.11 | 50.41 | 50.68 | 50.95 | 51.19|, 53
54 || 47.23 | 47.68 48.11{48.53 48.94 | 49.33 | 49.71 | 50.07 | 50.41 | 50.74 | 51.06 51.36}51.64 51.91 | 52.16 || 54
55 {1 48.10 | 48.56 | 49.01 : 49.43 | 49.85 | 50.24 | 50.63 | 51.00 | 51.35 | 51.68 | 52.00 | 52.31 ‘ 52.60 | 52.87 | 53.13|| 55
56 || 48.98 | 49.45 1 49.90 | 50.33 | 50.75 | 51.16 | 51.55 | 51.92 | 52.28 | 52.62 | 52.95 53-26;53-55 53.83 | 54.09 || 56
57 |1 49.85 50.33f50.79 51.23 | 51.66 | 52.07 | 52.47 | 52.85 | 53.21 | 53.56 | 53.89 | 54.21 54.51 | 54.79 | 55.06 || 57
58 | 50.73 | 51.21  51.68 | 52.13 | 52.57 | 52.99 | 53.39 | 53.78 | 54.15 | 54.50 | 54.84 | 55.16 | 55.47 | 55.75] 56.02 || 58
59 || 51.60 | 52.09 | 52.57 | 53.03 | 53.47 | 53.90 | 54.31 | 54.70 | 55.08 | 55.44 | 55.79 | 56.11 = 56.42 | 56.71 | 56.99 | 59
60 || 52.48 | 52.98 | 53.46 | 53.93 | 54.38 | 54.81 | 55.23 | 55.63 | 56.01 | 56.38 | 56.73 | 57.06 57.38 | 57.68 | 57.96 || 60
61 || 53.35 53.86%54.35 54.83 | 55.28  55.73 | 56.15 | 56.56 | 56.95 | 57.32 | 57.68 | 58.01 . 58.33 | 58.64 | 58.92 || 61
62 || 54.23 | 54.74 1 55.24 | 55.73 | 56.19 | 56.64 | 57.07 | 57.49 | 57.88 | 58.26 | 58.62 | 58.97 ' 59.29 | 59.60 [ 59.89 | 62
63 | 55.10 | 55.63 | 56.13 | 56.62 | 57.10 | 57.55 | 57.99 | 58.41 | 58.82 | 59.20 | 59.57 | 59.92 | 60.25 | 60.56 | 60.85| 63
64 || 55.98 1 56.51 | 57.02 | 57.52 | 58.00 | 58.47 | 58.91 | 59.34 | 59.75 | 60.14 | 60.51 | 60.87 | 61.20 | 61.52 | 61.82 || 64
65 | 56.85|57.39 | 57.92 | 58.42 | 58.91 | 59.38 | 59.83 | 60.27 | 60.68 | 61.08 | 61.46 | 61.82 | 62.16 | 62.48 | 62.79| 65
66 | 57.72| 58.27 | 58.81 | 59.32 | 59.82 | 60.29 | 60.75 | 61.19 | 61.62 | 62.02 | 62.40 | 62.77 | 63.12 | 63.44 | 63.75| 66
67 || 58.60 | 59.16 | 59.70 | 60.22 | 60.72 | 61.21 | 61.67 | 62.12 | 62.55 | 62.96 | 63.35 | 63.72 | 64.07 | 64.40 | 64.72 | 67
68 || 59.47 | 60.04 | 60.59 | 61.12| 61.63 | 62.12 | 62.59 | 63.05 | 63.48 | 63.90 | 64.30 | 64.67 | 65.03 | 65.37 | 65.68 | 68
69 || 60.35| 60.92 | 61.48 | 62.02 | 62.54 | 63.03 | 63.51 | 63.98 | 64.42 | 64.84 | 65.24 | 65.62 | 65.99 | 66.33 | 66.65| 69
70 || 61.22, 61.81 | 62.37 | 62.92 | 63.44 | 63.95 | 64.44 | 64.90 | 65.35 | 65.78 66.19 | 66.57 | 66.94 | 67.29 | 67.61 | 70
71 || 62.10 | 62.69 | 63.26 | 63.81 64.35 | 64.86 | 65.36 | 65.83 | 66.28 | 66.72 | 67.13 | 67.53 | 67.90 | 68.25 | 68.58 | 71
72 |1 62.97 | 63.57 | 64.15 | 64.71 | 65.25 | 65.78 | 66.28 | 66.76 | 67.22 | 67.66 | 68.08 | 68.48 | 68.85 | 69.21 | 69.55 | 72
73 || 63.85 | 64.46 | 65.04 | 65.61 | 66.16 | 66.69 | 67.20 | 67.68 | 68.15 | 68.60 | 69.02 | 69.43 | 69.81 | 70.17 | 70.51 | 73
74 || 64.72 | 65.34 | 65.93 | 66.51 | 67.07 | 67.60 | 68.12 | 68.61 | 69.08 | 69.54 | 69.97 | 70.38 | 70.77 | 71.13 | 71.48 | 74
75 || 65.60 | 66.22 | 66.83 | 67.41 | 67.97 | 68.52 | 69.04 | 69.54 | 70.02 | 70.48 | 70.91 | 71.33 | 71.72 | 72.09 | 72.44| 75
76 || 66.47 | 67.10 | 67.72 | 68.31 | 68.88 | 69.43 | 69.96 | 70.47 | 70.95 | 71.42 | 71.86 | 72.28 | 72.68 | 73.06 | 73.41 1| 76
77 |1 67.35|67.99 | 68.61 | 69.21 | 69.79 | 70.34 | 70.88 | 71.39 | 71.89 | 72.36 | 72.80 | 73.23 | 73.64 | 74.02 | 74.38 || 77
78 || 68.22 | 68.87 | 69.50 | 70.11 | 70.69 | 71.26 | 71.80 | 72.32 | 72.82 | 73.30 | 73.75 | 74.18 | 74.59 | 74.98 | 75.34 || 78
79 || 69.09 | 69.75| 70.39 | 71.00 | 71.60 | 72.17 | 72.72 | 73.25 | 73.75 | 74.24 | 74.70 | 75.13 | 75.55 | 75.94 | 76.31| 79
80 |1 69.97 | 70.64 | 71.28 | 71.90 | 72.50 | 73.08 | 73.64 | 74.17 | 74.69 | 75.18 | 75.64 | 76.08 | 76.50 | 76.90 | 77.27 || 80
81 || 70.84 | 71.52 | 72.17 | 72.80 | 73.41 | 74.00 | 74.56 | 75.10 | 75.62 | 76.12 | 76.59 | 77.04 | 77.46 | 77.86 | 78.24 || 81
82 1171.721 72.40 | 73.06 | 73.70 | 74.32 | 74.91 | 75.48 | 76.03 | 76.55 | 77.05 | 77.53 | 77.99 | 78.42 | 78.82| 79.21 || 82
83 || 72.59173.28 | 73.95 | 74.60 | 75.22 | 75.82 | 76.40 | 76.96 | 77.49 | 77.99{ 78.48 | 78.94 79.37 1 79-78 | 80.17 || 83

|
84 || 73.47 | 74.17 | 74.84 | 75.50 | 76.13 | 76.74 | 77.32 | 77.88 | 78.42 | 78.93 | 79.42 | 79.89 | 80.33 | 80.75 | 81.14 || 84
85 || 74.34 | 75.05 | 75.74 | 76.40 | 77.04 | 77.65 | 78.24 | 78.81 | 79.35 | 79.87 | 80.37 | 80.84 | 81.29 | 81.71 82.10 85
86 1| 75.22| 75.93 | 76.63 | 77.30 | 77.94 | 78.56 | 79.16 | 79.74 | 80.29 | 80.81 | 81.31 | 81.79 | 82.24 | 82.67 | 83.07 | 86
87 || 76.09 ! 76.82 | 77.52 | 78.20 | 78.85 | 79.48 | 80.08 | 80.67 | 81.22 | 81.75 | 82.26 | 82.74 | 83.20 | 83.63 | 84.04 || 87
88 11 76.97  77.70 | 78.41 | 79.09 | 79.76 | 80.39 | 81.00 | 81.59 | 82.16 | 82.69 83.21183.69 84.15 | 84.59 | 85.00|| 88
89 || 77.84 1 78.58 | 79.30 | 79.99 | 80.66 | 81.31 | 81.92 | 82.52 | 83.09 | 83.63 84.15 | 84.64 85.11185.55 85.97 || 89
90 || 78.72 | 79.47 { 80.19 | 80.89 | 81.57 | 82.22 | 82.85 | 83.45 | 84.02 | 84.57 | 85.10 | 85.60 | 86.07 | 86.51 | 86.93 | 90
91 | 79.59 | 80.35 | 81.08 | 81.79 | 82.47 | 83.13 | 83.77 84.37 | 84.96 | 85.51 | 86.04 | 86.55 | 87.02 | 87.47 | 87.90!| 91
92 || 80.47 | 81.23 | 81.97 | 82.69 | 83.38 | 84.05 | 84.69 | 85.30 | 85.89 | 86.45 | 86.99 | 87.50 | 87.08 | 88.44 | 88.87 || 92
93 || 81.34 | 82.11 82.86;83.59 84.29 | 84.96 | 85.61 | 86.23 | 86.82 | 87.39 | 87.93 | 88.45 | 88.94 | 89.40| 89.83 | 93
94 82.21‘83.00 83.75 | 84.49 | 85.19 | 85.87 | 86.53 | 87.16 | 87.76 | 88.33 | 88.88 | 89.40 | 89.89 | 90.36 | 90.80 | 94
95 83.09}83.88 84.65 | 85.39 | 86.10 | 86.79 | 87.45 | 88.08 | 88.69 | 89.27 | 89.82 | 90.35 | 90.85 | 91.32| 91.76 | 95
96 || 83.96 1 84.76 | 85.54 | 86.28 | 87.01 | 87.70 | 88.37 | 89.01 | 89.62 | 90.21 [ 90.77 | 91.30 | 91.81 | 92.28 | 92.73 || 96
97 84.84185.65 86.43 1 87.18 | 87.91 | 88.61 | 89.29 | 89.94 | 90.56 | 91.15 | 91.72 | 92.25 | 92.76 | 93.24 | 93.69| 97
98 || 85.71 1 86.53 | 87.32 | 88.08 | 88.82 | 89.53 | 90.21 | 90.86 | 91.49 | 92.09 | 92.66 | 93.20 | 93.72 | 94.20 94.66 | 98
99 || 86.59 1 87.41 1 88.21 | 88.98 | 89.72 | 90.44 | 91.13 | 91.79 | 92.42 | 93.03 | 93.61 | 94.15 | 94.67 | 95.16 95.63 | 99
100 87.46’88.29 89.10 | 89.88 | 90.63 | 91.35 | 92.05 | 92.72| 93.36 | 93.97 | 94.55 | 95.11 | 95.63 | 96.13 96.59 | 100
29° | 28° | 27° . 26° 25° 24° | 23° 22° 21° 20° | 19° ' 18° ’ 17° 16° | 15°
CcOoS
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Tafel 1Ib

sin

76°

77°

78°

79°

80°

81°

82°

83°

84°

85°

86°

87°

88°

89°

90°

OV A~ W=

0.97
1.94
2.91

3.88
4.85
5.82

6.79
7.76
8.73

0.97
1.95
2.92

3.90
4.87
5.85
6.82
7.79
8.77

0.98
1.96
2.93

3.91
4.89
5.87
6.85

7.83
8.80

0.98
1.96
2.94

3.93
4.91
5.89
6.87

7.85
8.83

0.98
1.97
2.95

3.94
4.92
5.91
6.89

7.88
8.86

0.99
1.98
2.96

3.95
4.94
5.93
6.91

7.90
8.89

0.99
1.98
2.97

3.96
4.95
5.94

6.93
7.92
8.91

0.99
1.99
2.98

3.97
4.96
5.96

6.95
7.94
8.93

0.99
1.99
2.98

3.98
4.97
5.97
6.96
7.96
8.95

1.00
1.99
2.99

3.98
4.98
5.98
6.97

7.97
8.97

1.00
2.00
2.99

3.99
4.99
5.99
6.98

7.98
8.98

1.00
2.00
3.00

3.99
4.99
5.99

6.99
7.99
8.99

1.00
2.00
3.00

4.00
5.00
6.00

7.00
8.00
8.99

1.00
2.00
3.00

4.00
5.00
6.00

7.00
8.00
9.00

1.00
2.00
3.00

4.00
5.00
6.00

7.00
8.00
9.00

O O Owvt A LN -

-
o

9.70

9.74

9.78

9.82

9.85

9.88

9.90

9.93

9.95

9.96

9.98

9.99

9.99

10.00

10.00

—-
o

11
12
13
14
15
16
17
18
19

10.67
11.64
12.61

13.58
14.55
15.52

16.50

17.47
18.44

10.72
11.69
12.67

13.64
14.62
15.59
16.56

17.54
18.51

10.76
11.74
12.72

13.69
14.67
15.65

16.63
17.61
18.58

10.80
11.78
12.76

13.74
14.72
15.71

16.69
17.67
18.65

10.83
11.82
12.80

13.79
14.77
15.76

16.74
17.73
18.71

10.86
11.85
12.84

13.83
14.82
15.80

16.79
17.78
18.77

10.89
11.88
12.87

13.86
14.85
15.84

16.83
17.82
18.82

10.92
11.91
12.90

13.90
14.89
15.88

16.87
17.87
18.86

10.94
11.93
12.93

13.92
14.92
15.91
16.91

17.90
18.90

10.96
11.95
12.95

13.95
14.94
15.94

16.94
17.93
18.93

10.97
11.97
12.97

13.97
14.96
15.96
16.96
17.96
18.95

10.98
11.98
12.98

13.98
14.98
15.98
16.98
17.98
18.97

10.99
11.99
12.99

13.99
14.99
15.99

16.99
17.99
18.99

11.00
12.00
13.00

14.00
15.00
16.00

17.00
18.00
19.00

11.00
12.00
13.00

14.00
15.00
16.00

17.00
18.00
19.00

11
12
13

14
15
16

17
18
19

20

19.41

19.49

19.56

19.63

19.70

19.75

19.81

19.85

19.89

19.92

19.95

19.97

19.99

20.00

20.00

20

21
22
23
24
25
26

27
28
29

20.38
21.35
22.32

23.29
24.26
25.23

26.20
27.17
28.14

20.46
21.44
22.41

23.38
24.36
25.33
26.31

27.28
28.26

20.54
21.52
22.50

23.48
24.45
25.43

26.41
27.39
28.37

20.61
21.60
22.58

23.56
24.54
25.52

26.50
27.49
28.47

20.68
21.67
22.65

23.64
24.62
25.61

26.59
27.57
28.56

20.74
21.73
22.72

23.70
24.69
25.68

26.67
27.66
28.64

20.80
21.79
22.78

23.77
24.76
25.75
26.74

27.73
28.72

20.84
21.84
22.83

23.82
24.81
25.81

26.80
27.79
28.78

20.88
21.88
22.87

23.87
24.86
25.86

26.85
27.85
28.84

20.92
21.92
22.91

23.91
24.90
25.90

26.90
27.89
28.89

20.95
21.95
22.94

23.94
24.94
25.94

26.93
27.93
28.93

20.97

21.97
22.97

23.97
24.97
25.96

26.96
27.96
28.96

20.99
21.99
22.99

23.99
24.98
25.98

26.98
27.98
28.98

21.00
22.00
23.00

24.00
25.00
26.00

27.00
28.00
29.00

21.00
22.00
23.00

24.00
25.00
26.00

27.00
28.00
29.00

21
22
23

24
25
26

27
28
29

30

29.11

29.23

29.34

29.45

29.54

29.63

29.71

29.78

29.84

29.89

29.93

29.96

29.98

30.00

30.00

30

31
32
33

34
35
36

37
38
39

30.08
31.05
32.02

32.99
33.96
34.93

35.90
36.87
37.84

30.21
31.18
32.15

33.13
34.10
35.08

36.05
37.03
38.00

30.32
31.30
32.28

33.26
34.24
35.21

36.19
3717
38.15

30.43
31.41
32.39

33.38
34.36
35.34

36.32

37.30
38.28

30.53
31.51
32.50

33.48
34.47
35.45

36.44
37.42
38.41

30.62
31.61
32.59

33.58
34.57
35.56

36.54
37.53
38.52

30.70
31.69
32.68

33.67
34.66
35.65

36.64
37.63
38.62

30.77
31.76
32.75

33.75
34.74
35.73

36.72

37.72
38.71

30.83
31.82
32.82

33.81
34.81
35.80

36.80
37.79
38.79

30.88
31.88
32.87

33.87
34.87
35.86

36.86
37.86
38.85

30.92
31.92
32.92

33.92
34.91
35.91

36.91
37.91
38.90

30.96
31.96
32.95

33.95
34.95
35.95

36.95
37.95
38.95

30.98
31.98
32.98

33.98
34.98
35.98
36.98

37.98
38.98

31.00
32.00
32.99

33.99
34.99
35.99

36.99
37.99
38.99

31.00
32.00
33.00

34.00
35.00
36.00

37.00
38.00
39.00

31
32
33

34

36

37
38
39

40

38.81

38.97

39.13

39.27

39.39

39.51

39.61

39.70

39.78

39.85

39.90

39.95

39.98

39.99

40.00

41
42
43

44
45
46

47
48
49

39.78
40.75
41.72

42.69
43.66
44.63

45.60
46.57
47.54

39.95
40.92
41.90

42.87
43.85
44.82

45.80
46.77
47.74

40.10
41.08
42.06

43.04
44.02
44.99

45.97
46.95
47.93

40.25
41.23
42.21

43.19
44.17
45.15
46.14

47.12
48.10

40.38
41.36
42.35

43.33
44.32
45.30

46.29
47.27
48.26

40.50
41.48
42.47

43.46
44.45
45.43

46.42
47.41
48.40

40.60
41.59
42.58

43.57
44.56
45.55
46.54

47.53
48.52

40.69
41.69
42.68

43.67
44.66
45.66

46.65
47.64
48.63

40.78
41.77
42.76

43.76
44.75
45.75

46.74
47.74
48.73

40.84
41.84
42.84

43.83
44.83
45.82

46.82
47.82
48.81

40.90
41.90
42.90

43.89
44.89
45.89

46.89
47.88
48.88

40.94
41.94
42.94

43.94
44.94
45.94

46.94
47.93
48.93

40.98
41.97
42.97

43.97
44.97
45.97

46.97
47.97
48.97

40.99
41.99
42.99

43.99
44.99
45.99

46.99
47.99
48.99

41.00
42.00
43.00

44.00
45.00
46.00

47.00
48.00
49.00

40

41
42
43

44

46

47
48
49

50

48.51

48.72

48.91

49.08

49.24

49.38

49.51

49.63

49.73

49.81

49.88

49.93

49.97

49.99

50.00

50

14°

13°

12°

11°

10°

9°

80

7°

6°

50

4°

30

20

1°

00

48

Ccos




Tafel 1Ib
sin
76° 77° 78° 79° 80° 81° 82° 83° 84° 85° 86° 87° 88° 89° 90°
51 || 49.49 | 49.69 | 49.89 | 50.06 | 50.23 [ 50.37 | 50.50 | 50.62 | 50.72 | 50.81 | 50.88 | 50.93 | 50.97 | 50.99 | 51.00 | 51
52 || 50.46 | 50.67 | 50.86 | 51.04 | 51.21 | 51.36 | 51.49 | 51.61 | 51.72 | 51.80 | 51.87 | 51.93 | 51.97 | 51.99 | 52.00 || 52
53 || 51.43|51.64 | 51.84 | 52.03 | 52.19 | 52.35| 52.48 | 52.60 | 52.71 | 52.80| 52.87 | 52.93 | 52.97 | 52.99 | 53.00| 53
54 |{ 52.40 | 52.62 | 52.82 | 53.01 | 53.18 | 53.34 | 53.47 | 53.60 | 53.70 | 53.79 | 53.87 | 53.93 | 53.97 | 53.99 | 54.00 || 54
55 || 53.37 | 53.59 | 53.80 | 53.99 | 54.16 | 54.32 | 54.46 | 54.59 | 54.70 | 54.79 | 54.87 | 54.92 | 54.97 | 54.99 | 55.00| 55
56 || 54.34 | 54.56 | 54.78 | 54.97 | 55.15 | 55.31 | 55.46 | 55.58 | 55.69 | 55.79 | 55.86 | 55.92 | 55.97 | 55.99 [ 56.00| 56
57 || 55-31| 55.54 | 55.75 | 55.95| 56.13 | 56.30 | 56.45 | 56.58 | 56.69 | 56.78 | 56.86 | 56.92 | 56.97 | 56.99 | 57.00| 57
58 |1 56.28 | 56.51 | 56.73 | 56.93 | 57.12 | 57.29 . 57.44 | 57.57 | 57.68 | 57.78 | 57.86 | 57.92 | 57.96 | 57.99 | 58.00 || 58
59 || 57.25{57.49 | 57.71 | 57.92 | 58.10 | 58.27 | 58.43 | 58.56 | 58.68 | 58.78 | 58.86 | 58.92 | 58.96 | 58.99 | 59.00| 59
60 || 58.22| 58.46 | 58.69 | 58.90 | 59.09 | 59.26 | 59.42 | 59.55| 59.67 | 59.77 | 59.85 | 59.92 | 59.96 | 59.99 | 60.00 || 60
61 || 59.19 | 59.44 | 59.68 | 59.88 | 60.07 | 60.25 | 60.41 | 60.55 | 60.67 | 60.77 | 60.85 | 60.92 | 60.96 | 60.99 | 61.00 | 61
62 | 60.16 | 60.41 | 60.65 | 60.86 | 61.06 | 61.24 | 61.40 | 61.54 | 61.66 | 61.76 | 61.85 | 61.92 | 61.96 | 61.99 | 62.00 | 62
63 || 61.13 | 61.39 | 61.62 | 61.84 | 62.04 | 62.22 | 62.39 | 62.53 | 62.65 | 62.76 | 62.85 | 62.91 | 62.96 | 62.99 | 63.00 1| 63
64 | 62.10 | 62.36 | 62.60 | 62.82 | 63.03 | 63.21 63.38}63.52 63.65 | 63.76 | 63.84 | 63.91 | 63.96 | 63.99 | 64.00 || 64
65 || 63.07 | 63.33| 63.58 | 63.81 | 64.01 | 64.20 ' 64.37 | 64.52 | 64.64 | 64.75 | 64.84 | 64.91 | 64.96 | 64.99 | 65.00| 65
66 || 64.04  64.31| 64.56 | 64.79 | 65.00 | 65.19 | 65.36 | 65.51 | 65.64 | 65.75 | 65.84 | 65.91 | 65.96 | 65.99 | 66.00 || 66
67 || 65.01|65.28 | 65.54 | 65.77 | 65.98 | 66.18 | 66.35 | 66.50 | 66.63 | 66.75 | 66.84 | 66.91 | 66.96 | 66.99 | 67.00|| 67
68 |1 65.98 | 66.26 | 66.51 | 66.75 | 66.97 | 67.16 | 67.34 | 67.49 | 67.63 | 67.74 | 67.83 | 67.91 | 67.96 | 67.99 | 68.00| 68
69 || 66.95|67.23 | 67.49 | 67.73 | 67.95 | 68.15 | 68.33 | 68.49 | 68.62 | 68.74 | 68.83 | 68.91 | 68.96 | 68.99 | 69.00| 69
70 || 67.92 | 68.21 | 68.47 | 68.71 | 68.94 | 69.14 | 69.32 | 69.48 | 69.62 | 69.73 | 69.83 | 69.90 | 69.96 | 69.99 | 70.00| 70
71 |/ 68.89 | 69.18 | 69.45 | 69.70 | 69.92 | 70.13 | 70.31 | 70.47 | 70.61 | 70.73 | 70.83 | 70.90 | 70.96 | 70.99 | 71.00 || 71
72 |169.86 | 70.15 | 70.43 | 70.68 | 70.91 | 71.11 | 71.30 | 71.46 | 71.61 | 71.73 | 71.82 | 71.90 | 71.96 { 71.99 | 72.00| 72
73 {70.83 | 71.13: 71.40 | 71.66 | 71.89 | 72.10 | 72.29 | 72.46 | 72.60 | 72.72 | 72.82 | 72.90 | 72.96 | 72.99 | 73.00| 73
74 | 71.80 | 72.10 | 72.38 | 72.64 | 72.88 73-09:73.28 73.4573.59|73.72| 73.82 | 73.90 | 73.95 | 73.99 | 74.00 || 74
751 72.77173.08 73.36 | 73.62 | 73.86 | 74.08 : 74.27 | 74.44 | 74.59 | 74.71 | 74.82 | 74.90 | 74.95 | 74.99 | 75.00| 75
76 || 73.74 74.05.!74~34 74.60 | 74.85 | 75.06 | 75.26 | 75.43 1 75.58 { 75.71 | 75.81 | 75.90 | 75.95 | 75.99 | 76.00| 76
77 || 74.7175.03175.32 | 75.59 | 75.83 | 76.05 | 76.25 | 76.43 | 76.58 | 76.71 | 76.81 | 76.89 | 76.95 | 76.99 | 77.00 || 77
78 || 75.68 | 76.00 | 76.30 | 76.57 | 76.82 | 77.04 | 77.24 | 77.42| 77.57 | 77.70 | 77.81 | 77.89 | 77.95 | 77.99 | 78.00| 78
79 || 76.65 76.98‘77.27 77.551 77.80 78.03’78.23 78.41 | 78.57 | 78.70| 78.81 | 78.89 | 78.95 | 78.99 | 79.00{ 79
80 1] 77.62177.95178.25| 78.53| 78.78 79.023 79.22 | 79.40| 79.56 | 79.70 | 79.81 ; 79.89 | 79.95 | 79.99 { 80.00 || 80
81 || 78.59 | 78.92 79.23 | 79.51 | 79.77 | 80.00 | 80.21 | 80.40 | 80.56 | 80.69 | 80.80 | 80.89 | 80.95 | 80.99 | 81.00( 81
82 |1 79.56 | 79.90 | 80.21 | 80.49 | 80.75 | 80.99 | 81.20 | 81.39 | 81.55 | 81.69 | 81.80 | 81.89 | 81.95 | 81.99 | 82.00 | 82
83 || 80.53 | 80.87 1 81.19 | 81.48 | 81.74 | 81.98 | 82.19 | 82.38 | 82.55 | 82.68 | 82.80 | 82.89 | 82.95 | 82.99 | 83.00| 83
84 |1 81.50 | 81.85|82.16 | 82.46 | 82.72 | 82.97 | 83.18 | 83.37 | 83.54 | 83.68 | 83.80 | 83.88 | 83.95 | 83.99 | 84.00 || 84
85 1182.48 | 82.82 ! 83.14 | 83.44 | 83.71 | 83.95 | 84.17 | 84.37 | 84.53 | 84.68 | 84.79 | 84.88 | 84.95 | 84.99 | 85.00 || 85
86 || 83.45|83.80| 84.12 | 84.42| 84.69 | 84.94 | 85.16 | 85.36 | 85.53 | 85.67 | 85.79 | 85.88 | 85.95 | 85.99 | 86.00 || 86
87 || 84.42 84.77 1 85.10 | 85.40 | 85.68 | 85.93 | 86.15 | 86.35 | 86.52 | 86.67 | 86.79 | 86.88 | 86.95 | 86.99 | 87.00 || 87
88 |185.39 | 85.74 1 86.08 | 86.38 | 86.66 | 86.92 | 87.14 | 87.34 | 87.52 | 87.67 | 87.79 | 87.88 | 87.95 | 87.99 | 88.00 || 88
89 |t 86.36 86.72‘87.06 87.36 | 87.65| 87.90 | 88.13 | 88.34 | 88:51 | 88.66 | 88.78 | 88.88 | 88.95 | 88.99 | 89.00| 89
90 87.33"87.69:88.03 88.35( 88.63 | 88.89 | 89.12 | 89.33 | 89.51 | 89.66 | 89.78 | 89.88 | 89.95 | 89.99 | 90.00 || 90
91 | 88.30 88.67!89.01 89.33 | 89.62 | 89.88 | 90.11 | 90.32 { 90.50 | 90.65 | 90.78 | 90.88 | 90.94 | 90.99 | 91.00 ] 91
92 |1 89.27 | 89.64 | 89.99 | 90.31 | 90.60 | 90.87 | 91.10 | 91.31 | 91.50 | 91.65 | 91.78 | 91.87 | 91.94 | 91.99 | 92.00 || 92
93 |90-24 1 90.62, 90.97 | 91.29 | 91.59 | 91.85 | 92.09 | 92.31 | 92.49 | 92.65 | 92.77 | 92.87 | 92.94 | 92.99 | 93.00 | 93
94 | 91.21 91-59]91.‘)5 92.27 1 92.57 1 92.84 1 93.09 | 93.30 | 93.49 | 93.64 | 93.77 ! 93.87 | 93.94 | 93.99 | 94.00 || 94
95 1192.18 ' 92.57 92.92 | 93.25| 93.56 | 93.83 - 94.08 | 94.29 | 94.48 | 94.64 | 94.77 | 94.87 | 94.94 | 94.99 | 95.00 | 95
96 || 93.15 93.54\93-90 94.24 | 94.54 | 94.82 | 95.07 | 95.28 | 95.47 | 95.63 | 95.77 | 95.87 | 95.94 | 95.99 | 96.00 || 96
97 || 94.12 | 94.51 94.88 | 95.22 | 95.53 | 95.81 | 96.06 | 96.28 | 96.47 | 06.63 | 96.76 | 96.87 | 96.94 | 96.99 | 97.00|| 97
98 11 95.09 | 95.49 | 95.86 | 96.20 | 96.51 | 96.79 | 97.05 | 97.27 | 97.46 | 97.63| 97.76 | 97.87 | 97.94 | 97.99 | 98.00 || 98
99 96.06596.46 96.84 | 97.18} 97.50 | 97.78 | 98.04 | 98.26 | 98.46 | 98.62 | 98.76 | 98.86 | 98.94 | 98.98 | 99.00 | 99
100 97.03197.44 97.81 1 98.16 | 98.48 [ 98.77 | 99.03 | 99.25 | 99.45 | 99.62 | 99.76 | 99.86 | 99.94 | 99.98 |100.00|| 100
14° | 13° | 12° | 11° | 10° 9° 8° 7° 6° 5° 4° 3° 2° 1° 0°
CcoS
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Erlauterungen zuy Tafel III.

Die Tafel dient zur tabellenmiBigen Bildung der Produktsummen 'y, cosva, D'y, sinva bzw.
(s. Tafel II) 3'C,(c,) cosva, 3'S,(s,) sinva fiir Intervallingen bis p= 40, mit einer fiir Periodogramm-
rechnungen ausreichenden Genauigkeit. Die Tafel umfaBt den Bereich von p=20 bis 40; fiir den
Bereich p=10 bis 19 lassen sich die Tafeln fiir p=20, 22, 24, .., 38 verwenden, indem man nur jede

zweite Spalte (0° 2@, 4a,...) benutzt <°‘= 361? >

Tafel IIIa. Ist p nicht durch 4 teilbar, so haben die Faktoren cosva und sinva verschiedene
Werte. Es sind also hier die Tafeln nach cos und sin getrennt. Ist p ungerade, so sind die trigono-
metrischen Faktoren fiir den 1.und 2. Quadranten verschieden (hier ist zu beriicksichtigen, dafB die
cos im 2. Quadranten negativ sind).

¢ o : .

Tafel IIIb. Ist p durch 4 teilbar, so durchlaufen die Faktoren cos v« und sin v« die gleichen Werte,
nur in umgekehrter Folge. Es ist daher nur eine Tafel fiir jedes p notig — die Argumente stehen fiir
cos am oberen, fiir sin am unteren Rande; ein Pfeil zeigt die Reihenfolge an. Dafiir gibt die Tafel alle
ganzen Vielfachen von 1—100, wihrend Tafel IITa nur die geraden Vielfachen gibt.

In beiden Tafeln fehlt in den cos-Tafeln die Argumentspalte, in die man mit dem Zahlenfaktor
eingeht. Sie ist hier entbehrlich, da die erste Spalte (y - cos 0°) mit den Zahlenfaktoren selbst gleich-
lautendist. In Tafel IIIb fehlt daher die Argumentspalte durchweg, da alle Tafeln mit der Spalte cos 0° =
sin 90° beginnen. .

Will man die Beobachtungsreihe (y,, y;, . . . y,) ohne vorherige Bildung von Summen und Differenzen
,,S,, ¢, s,; s. Tafel IT) mit den zugehdérigen cos- (sin-) Werten der Grundwelle multiplizieren, so muf3

man mit dem Argument v« durch alle Quadranten in bekannter Weise hindurchgehen. Man muB also —
unter Beriicksichtigung des Vorzeichenwechsels (cos: + — — +; sin: + + — —) bei ungeradem p ein-

mal, bei geradem p zweimal alle Spalten vorwirts und riickwirts durchlaufen. Die fett gedruckten
Spalten (Argument 0°, 90°) werden dabei beim Umkehren der Richtung nur einmal benutzt, die
nicht fett gedruckten Endspalten (Tafel IITa) miissen dagegen beim Vorwirts- und Riickwirts-
zihlen benutzt werden.

¢
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Tafel I1I.

Multiplikationstafeln fiir die harmonische Analyse von Beobachtungsreihen
mit p=20 bis 40 Gliedern.

Tafel IIla. Gerade Vielfache (2 bis 100) der trigonometrischen Faktoren
fiir nicht durch 4 teilbare Intervallingen.

p=21...5
p=22...S5
p=23...S
p=25...S5
p=26...5
p=27...5
p=29...5
p=30...5

Tafel IIIb. Vielfache (1 bis 100) der

p=20...S.
p=24...8S.
p=28...8S.

4*

54/55 P =31...85.64/65
. 58/59 P =33...S.66/67
. 56/57 pP=34...S.52/53
. 58/59 P =35...8S.68/69
. 56/57 p=37...S.70/71
. 60/61 p=23%...S.52/53
. 62/63 P=239...5.72/73
. 54/55

trigonometrischen Funktionen fiir durch 4 teilbare
Intervalldngen.

74/75 p=232...S.78/79
76/77 p=236...S.76/77
78/79 p=40...S.74/75
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Tafel llla

sin p=34 sin p=38

0° a‘Zaz 30:’40: 50c’6oc}7oc 8 a 0°| ¢ |2 | 3 4oc‘50c 60 | 7| 8a | 9a
2/100! 04| 07| 11| 1.3| 1.6] 1.8| 1.9| 2.0 2(00| 0.3 06| 1.0 1.2| 1.5| 1.7| 1.8| 1.9 2.0
4100! 0.7| 1.4| 2.4 2.7| 3.2| 3.6 3.8] 4.0 4(0.0| 0.7 1.3| 1.9 2.5| 2.9| 3.3! 3.7| 3.9, 4.0
6(00| 1.1| 22| 3.2| 4.0| 4.8| 54| 58| 6.0 600 1.0| 1.9 29| 3.7| 44| 5.0| 55| 58| 6.0
8100| 1.5| 29| 42| 54| 64| 7.2 7.7; 8.0 8({00| 1.3 2.6| 3.8| 49| 59 6.7| 7.3, 7.8 8.0
10{ 0.0} 1.8| 3.6| 5.3| 6.7 8.0| 9.0{ 9.6 10.0 10(0.0| 1.6| 3.2| 4.8| 61| 7.4| 8.4| 9.2| 9.7/ 10.0
12{0.0| 22| 4.3| 6.3| 81| 9.610.7|11.5| 11.9 1210.0| 2.0| 3.9| 57| 7.4| 8.8/10.0(11.0|11.6| 12.0
1410.0| 2.6| 51| 74| 9.4|11.2]12.5/13.5] 13.9 1410.0| 2.3| 4.5| 6.7| 8.6[10.3|11.7(12.8|13.6| 14.0
16(0.0| 2.9| 5.8! 8410.8/12.8 |14.3]15.4| 15.9 16/0.0| 26| 52| 7.6| 9.8(11.8|13.4{14.7|15.5{15.9
18(0.0| 3.3| 6.5| 9.5[12.1|14.4 {16.1|17.3 | 17.9 1810.0| 3.0| 5.8| 8.6/11.1|13.2|15.1 {16.5|17.4|17.9
20|0.0| 3.7| 7.2(10.5|13.5[16.0|17.9{19.2 | 19.9 20/ 0.0} 3.3| 6.5 9.5|12.3(14.7 116.7[18.3|19.4| 19.9
22|00 40| 7.9[11.6 14.8(17.619.7(21.2| 21.9 22|00 3.6| 7.1[10.5|13.5[{16.2 | 18.4|20.1 | 21.3| 21.9
24| 0.0| 4.4 | 8.7{12.616.2(19.2|21.5(23.1 | 23.9 24100 40| 7.8{11.4 [14.7|17.7|20.1|22.0(23.3| 23.9
26|0.0| 4.8| 9.4(13.7|17.5(20.7|23.3|25.0| 25.9 26|0.0 4.3| 8.4(12.4(16.0(19.1 [21.8|23.8 |25.2| 25.9
28| 0.0| 5.1|10.1 [14.7 |18.9(22.3|25.1(26.9 | 27.9 28| 0.0 4.6| 9.1(13.3(17.2|20.6|23.4|25.6(27.1|27.9
30100 5.5/10.8|15.8 [20.2{23.9|26.9/28.9 | 29.9 30(0.0| 4.9| 9.7(14.3|18.4|22.1 |25.1|27.5|29.1|29.9
32{0.0| 59 11.6(16.8 [21.6|25.5 |28.6{30.8 | 31.9 32(0.0| 5.3[/10.4/15.2|19.7 {23.5126.8(29.3|31.0| 31.9
3410.0| 6.2|12.3]17.9 22.9(27.1 |30.4{32.7| 33.9 34(0.0| 5.6|11.0{16.2|20.9(25.0|28.5|31.1 | 33.0| 33.9
3610.0| 6.6|13.0/19.0 |24.3(28.7 |32.2|34.6 | 35.8 36/ 0.0| 5.9|11.7[17.1 {22.1{26.5|30.1|33.0 | 34.9| 35.9
38{0.0| 7.0|13.7120.0 |25.6{30.3 | 34.0|36.5 | 37.8 38(0.0| 6.3]12.3/18.1|23.3|28.0|31.8(34.8|36.8| 37.9
401 0.0| 7.3 |14.4{21.1 |26.9]31.9|35.8/38.5| 30.8 40| 0.0 | 6.6 {13.0/19.0 | 24.6|29.4 | 33.5|36.6 | 38.8 | 39.9
4210.0| 7.7/15.2(22.1|28.3|33.5|37.6|40.4 | 41.8 42)0.0| 6.9|13.6[20.0|25.8(30.9|35.2|38.5[40.7| 41.9
4410.0| 8.1 15.9(23.2/29.6!35.1|39.4(42.3 | 43.8 441 0.0| 7.2|14.3(20.9|27.0/32.4 | 36.840.3 | 42.7| 43.8
4610.0! 8.5[16.6|24.2|31.0|36.7 |41.2(|44.2 | 45.8 46| 0.0 7.6|14.9]21.9 |28.3(33.8|38.5(42.1 |44.6| 45.8
4810.0| 8.8(17.3(25.3|32.3(38.3{43.0(46.2 | 47.8 48(0.0| 7.9|15.6(22.829.5/35.3 | 40.2|44.0 | 46.5| 47.8
50| 0.0| 90.2]18.1|26.333.7/39.0 | 44.8|48.1 | 49.8 50[0.0] 82/162/23.8|30.7|36.8|41.9]45.8]48.5] 40.8
52(0.0| 9.6 |18.8{27.4 |35.0|41.5|46.5|50.0 | 51.8 521 0.0| 8.6|16.9!24.7 |31.938.3 [43.5|47.6|50.4| 51.8
541 0.0| 9.919.5(|28.4|36.4(43.1 |48.351.9| 53.8 541 00| 8.9(17.5{25.7|33.2|39.7 |45.2149.5| 52.3| 53.8
56| 0.010.3|20.2|29.5 | 37.7|44.7 | 50.153.9 | 55.8 56| 0.0| 9.2|18.2|26.7|34.4|41.2|46.9|51.3|54.3| 55.8
58| 0.0(10.7 | 21.0(30.5 | 39.1 |46.3 | 51.9/55.8 | 57.8 58(0.0| 9.5[18.8|27.6 |35.6|42.7|48.6|53.1|56.2| 57.8
60 0.0 (11.0 | 21.7|31.6 |40.4 |47.9 | 53.7|57.7 | 59.7 60( 0.0 9.9(19.5(28.6|36.9|44.1 | 50.2|54.9 | 58.2| 59.8
62 0.0 (11.4 |22.4|32.6 |41.8|49.5|55.5(59.6 | 61.7 62} 0.0 {[10.2 | 20.1 {29.5 | 38.1 [45.6 | 51.9|56.8 | 60.1 | 61.8
641 0.0(11.823.133.7 [43.1|51.1|57.3|61.6 | 63.7 64| 0.0 [10.5|20.8130.5 [ 39.3|47.1 | 53.6 |58.6 | 62.0| 63.8
66 0.0 [12.1 | 23.8134.7 | 44.5|52.7 | 59.1 |63.5 | 65.7 66 0.0 10.9|21.4{31.4 |40.5[48.6 | 55.360.4 | 64.0| 65.8
681 0.0 (12.5|24.6|35.8|45.8|54.3|60.9[65.4 | 67.7 681 0.0 11.2|22.1(32.4 |41.8[50.0| 56.9|62.3 |65.9| 67.8
70( 0.0 112.9|25.3(36.9 |47.2|55.9 | 62.7|67.3 | 69.7 70{0.0 11.5|22.733.3|43.0|51.5| 58.6 |64.1 | 67.9| 69.8
7210.0{13.226.0|37.9 | 48.5|57.5 | 64.5|69.3 | 71.7 72(0.011.9 | 23.4|34.3 | 44.2153.0 | 60.3 [65.9 | 69.8 | 71.8
7410.0113.6 |26.7|39.0 {49.9|59.1 | 66.2|71.2 | 73.7 74 (0.0 |12.2 [ 24.035.2 | 45.5|54.4 | 62.0 [67.8 | 71.7| 73.7
7610.0 14.0 | 27.5|40.0 | 51.2 {60.6 | 68.0 {73.1 | 75.7 761 0.0 |12.524.7|36.2 | 46.7 55.9 | 63.6 [69.6 | 73.7| 75.7
781 0.0 [14.3 [28.2|41.1 | 52.5{62.2 | 69.8|75.0 | 77.7 7810.0(12.8|25.3|37.1 |47.9/57.4 |65.3|71.4 |75.6| 77.7
80| 0.0 [14.7 [28.9(42.1 | 53.9(|63.8 | 71.676.9| 79.7 80| 0.0 (13.2]26.0{38.1|49.1[58.9|67.0/73.3|77.6| 79.7
821 0.0 |15.1 |29.643.2| 55.2|65.4 | 73.4|78.9 | 81.7 82(0.0(13.5{26.6|39.0 | 50.4 |60.3 | 63.6 [75.1 | 79.5 | 81.7
8410.0 {15.4 | 30.3|44.2 | 56.667.0 | 75.2|80.8| 83.6 841 0.0 13.8|27.3{40.0|51.6/61.8|70.3|76.9 | 81.4} 83.7
8610.0 [15.8 131.1 145.3| 57.9/68.6 | 77.0|82.7 | 85.6 8610.0:14.2 |27.9140.9 | 52.8|63.3 | 72.0178.8 | 83.4 | 85.7
880.0(16.231.8|46.3| 59.3/70.2|78.884.6| 87.6 8810.0(14.5 {28.641.9 | 54.1|64.7 | 73.7 180.6 | 85.3 | 87.7
90| 0.0 [16.5 | 32.5/47.4 | 60.6 |71.8 | 80.6|86.6 | 89.6 90| 0.0 |14.8 | 29.242.8 | 55.3|66.2 | 75.3 |82.4 | 87.21 89.7
921 0.0 {16.9 | 33.2|48.4 | 62.0|73.4 | 82.488.5 | 91.6 92( 0.0 15.1 | 29.9 {43.8 | 56.5167.7 | 77.0 |84.3 | 89.2| 91.7
940.0(17.3|34.0|49.5|63.3(75.0 | 84.1|90.4 | 93.6 94| 0.0 15.530.5|44.7 {57.7{69.2|78.7(86.1 |91.1| 93.7
961 0.0 {17.6 | 34.7 | 50.5 | 64.7|76.6 | 85.9|92.3 | 95.6 96 0.0 115.8|31.2(45.7 | 59.0|70.6 | 80.4 |87.993.1| 95.7
98] 0.0 (18.0|35.4|51.6|66.0|78.2|87.7|94.3 | 97.6 981 0.0 {16.1 | 31.8 [46.6 | 60.2 | 72.1 | 82.089.7 | 95.0 | 97.7
100 0.0 /18.4 | 36.1 |52.6 | 67.479.8 | 89.5/96.2 | 99.6 100 0.0 [16.5 | 32.5|47.6 | 61.4 {73.6 | 83.7191.6 | 96.9| 99.7
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Tafel

lla

cos p=38 cos p=34
| I | | |
0° o | 20| 30| 4 5:1‘60( 700 | 8o |9 0° o 20:‘30( 4oc‘50c‘61 70 | Sa
] ? |
20 20| 19| 18| 1.6| 14| 1.1 | 08| 0.5]02 20} 20| 19| 1.7 1.5} 12| 09| 0.5|0.2
40| 3.9 38| 35| 32| 271 22| 1.6| 1.0]0.3 40| 3.9 3.7] 3.4 3.0 24[ 1.8 11|04
60| 59| 57| 53| 47| 41 33| 24| 15|05 60| 59| 56| 51| 44 36| 27| 1.6 06
80| 79| 76| 7.0 63’ 54| 44| 32 20|07 80| 79, 7.5/ 6.8 5.91 48| 3.6 2207
100 | 99| 9.5 88| 7.9/ 68| 55| 40| 25 08| [10.0| 08| 03| 85 74 60| 45| 27|09
‘K —— |

12.0 11.8J11.3 10.6| 9.5 81| 66| 48| 2.9/1.0 12.0 | 11.8 | 11.2 | 10.2 8.9! 720 53] 3.3, 1.1
14.0 1 13.8 | 13.2(12.3 [ 11.0| 9.5/ 7.7 56| 3.4|1.2 14.0 [ 13.8[13.1 [ 11.9 | 10.3 . 84| 62| 3.8, 1.3
16.0 | 158 | 15.1 | 14.1 | 12.6 | 10.8 | 88| 6.4 3.9 1.3 16.0 [ 15.7 | 14.9]13.6 1 11.8] 9.6 7.1 4415
18.0 | 17.8 | 17.0 | 15.8 14.2‘12.2 98! 721 4.4 1.5 18.0 [ 17.7 | 16.8 | 15.3 13.3}10.8 8.0 49 1.7
200 |19.7]18.9|17.6 158[13.5 109 80| 4.9|17| |20.0 [19.7 18.617.0 | 14.8 121 89\ 55\ 1.8
22.0 [ 21.7120.8|19.3 17.4‘14.9{12.0 88| 5.4 1.8 22.0 | 21.6 | 20.5 18.7 16.3:13.3 9.8\ 60\2.0
24.0 [23.7]22.7 |21.1]18.9 163131 9.6 5920 24.0 | 23.6 1 22.4 | 20.4 | 17.7 1 14.5 10.7 6.6 22
26.0 | 25.6 | 24.6 | 22.9 | 20.5 117.6 | 14.2 | 10.4 | 6.4 | 2.1 26.0 1256 242 221192 15711161 7.1|24
28.0 | 27.6 | 26.5 | 24.6 | 22.1 190‘153 112 6.9 2.3 28.0 [ 27.5 26.1 | 23.8 207 16.9 12.5 7.7 2.6
30.0 | 29.6 28.4‘126.4 237 203‘164 12.1} 74 2.5 30.0 295 28.0 25.5‘222 181 13.4 8.2§ 2.8
32.0 | 31.6 | 30.3 | 28.1 | 25.3 | 21.7 175 129‘ 7.9 2.6 320 31 5120.8|27.2]23.6 19.3 143 1 8.8 3.0
34.0 {33.5]3221/29.9|26.8123.0 18.6 . 137‘ 8.3 .28 34.0 33.4131.7 28.9 | 25.1 : 20.5 152 9.3 34
36.0 | 35.5|34.0|31.7128.4124.4 19.7 | 14.5§ 8.8 3.0 36.0 | 35.4 33.6130.6 266 21.7/160, 9.9 3.3
38.0 | 37.5|35.9133.4 300’257 208‘15.3‘ 9.3 31 38.0 | 37.4 | 35.4 | 32.3 | 28.1 22,9 169 10.4 ' 3.5
40.0 39.5‘37.8 35.2 | 31.6 | 27.1 219 16.1 9.8 3.3 40.0 39.3;37.3 34.0 29.6324.1 17.8;10.9§ 3.7
42,0 {41.4|39.7 | 36.91 33.1 28.4‘23.0‘216.9 10.3 | 3.5 42.0 | 41.3 39.2 35-7£3101253 18.7 \ 11.5 | 3.9
44.0 | 43.4 | 41.6 | 38.7 | 34.7|29.8 24.1 | 17.7 108 3.6 44.0 1 43.3  41.0| 37.4 | 32.5 265‘196 120\41
46.0 | 45.4 1 43.5 1 40.5|36.331.2 252 185|113 38 46.0 1452 42.939.1 | 34.0 27.7 20.5 | 12.6 | 42
48.0 1 47.3 | 45.4 | 42.2 37.9,32.5,26.3|193 11.8;4.0 48.0 | 47.2 1 44.8 | 40.8 | 35.5 289,214\13'1:
500 | 49.3 | 47.3 | 44.0| 30.5 330 27.3]20.1 [ 123 | 4.1 50.0 [49.1 46.6 42.5 37.0 30.1 223 137 4.6
52.0 | 51.3 [ 49.2 | 45.7 } 41.0|35.2 | 28.4 | 209 12.8 | 4.3 52.0 | 51.1[48.5 442 38.4 313 232 142 4.8
54.0 533‘51 1 ‘475 42.6 1 36.6 29.5f21.7 13.3 | 4.5 54.0 | 53.1 . 50.4 | 45.9 39.9 132.5|24.1  14.8 ' 5.0
56.0 | 552 53.0 1 49.3 | 44.2(37.9]30.6 22.5|13.7| 4.6 56.0 | 55.0 ! 52.2 47.6;41.4133.7 25.0 15.3 5.2
58.0 72[549‘510 45.8 1393 |31.7|23.3| 142|438 58.0 [ 57.0 | 54.1 49.3‘429 35.0/259 159 5.4
60.0 59.2}56.7!52.8 47.3140.6 | 32.8 24.1?14.7 5.0 60.0 | 59.0 | 55.9 510‘443 362 26.7 16.4 5.5
62.0 | 61.2 | 58.6 | 54.5 | 48.9|42.0 [ 33.9 24.9 | 152 | 5.1 62.0 | 60.9 | 57.8 | 52.7 458*374 27.6 1 17.0 5.7
64.0 | 63.1 1 60.5 1 56.3 | 50.5|43.3135.0 25.7|15.7| 5.3 64.0 62.9;59.7 54.4 147.3|38.6(28.5 17.5| 5.9
66.0 | 651 | 62.4 | 58.0 | 52.1 | 44.7 | 36.1 | 26.5 | 16.2 | 5.5 66.0 | 64.9 61.5|56.1 | 48.8 39.8|29.4 18.1 | 6.1
68.0 [ 67.1 | 64.3 | 50.8 | 53.7 | 46.1 | 37.2 | 27.3 1 16.7 | 5.6 68.0 [ 66.8 | 63.4 | 57.8 503‘410 303 186 6.3
70.0 | 69.0 | 66.2 | 61.6 | 55.2|47.4 | 38.3 28.1‘17.2 5.8 70.0 | 68.8 | 65.3 595»517*422‘31.2119.2 65
72.0 | 71.0 | 68.1 | 63.3 | 56.8 | 48.8 | 39.4  28.9 17.7] 5.9 72.0 | 70.8 | 67.1 6121532‘434 3214 19.7 | 6.6
74.0 | 73.0 [ 70.0 | 65.1 | 58.4| 50.1 | 40.5 | 29.7 . 18.2| 6.1 74.0 | 72.7 1 69.0 | 62.9 ' 54.7 44.6|33.0 20.3| 6.8
76.0 | 75.0 | 71.9 | 66.8 | 60.0 | 51.5 41.6}30.5 1 18.7 1 6.3 76.0 | 74.7 1 70.9 | 64.6 } 56.2 | 45.8)33.9:20.8| 7.0
78.0 [ 76.9 | 73.8 | 68.6 | 61.6 | 52.8 | 42.7 | 31.3 | 19.1 | 6.4 78.0 | 76.7 72.7 663‘576 47.0134.8 21.3 7.2
80.0 | 78.9]75.7 | 70.4 | 63.1 | 54.2 1 43.8 | 32.1 | 19.6 | 6.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>