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A new perspective

--will be continued

Daniel Mansfield
and

Youtube: N J Wildberger
https://goo.gl/TvOWA]

School of Mathematics
and Statistics

UNSW Sydney
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exact sexagesimal trigo-
nometry”
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B:106:1#

IBbase  II:5diagonal I:5% diagonal squared I:b__ lli:d I\
59.30 1.24.30 1.59.00.15 159 249 1
58.27.17.30 1.23.46.02.30| 1.56.56.58.14.50.06.15  56.07 1.20.25 2
57.30.45 1.23.06.45 |1.55.07.41.15.33.45 1.16.41 1.50.49 3
56.29.04 1.22.24.16 |1.53.10.29.32.52.16 3.31.49 5.09.01 4
54.10 1.20.50 1.48.54.01.40 105 137 5
53.10 1.20.10 1.47.06.41.40 519 801 6
50.54.40  1.18.41.20 |1.43.11.56.28.26.40 3811 59.01 7
49.56.15 1.18.03.45 |1.41.33.45.14.03.45 1319 2049 8
48.06 1.16.54 1.38.33.36.36 8.01 1249 9
45.56.06.40 1.15.33.53.20| 1.35.10.02.28.27.24.26.40 1.22.41 2.16.01 1
45 1.15 1.33.45 45 115 1
41.58.30  1.13.13.30 |1.29.21.54.02.15 2759 4849 1
40.15 1.12.15 1.27.00.03.45 241 449 1
39.21.20 1114520 |1.25.48.51.35.06.40 29.31 5349 1
37.20 1.10.40 1.23.13.46.40 28 53 1
36.27.30  1.10.12.30  1.22.09.12.36.15 255 537 1
32.50.50 1.08.24.10  1.17.58.56.24.01.40 753 1625 1
32 1.08 1.17.04 8 17 1
30.04.53.20 1.07.07.06.40 1.15.04.53.43.54.04.26.40 1.07.41 2.31.01 1
29.15 1.06.45 1.14.15.33.45 39 129 2
274030 1.06.04.30  1.12.45.54.20.15 6.09 1441 2

B

I:B base
25
24.11.40
22.22
21.34.22.30
20.51.15
20.04
18.16.40
17.30
14.57.45
13.30
11
10.14.35
7.05
6.20
4.37.20
3.52.30
2.27

o

1I:5 diagonal [:52 diagonal squared

1.056
1.04.41.40
1.04.02
1.03.45.37.30
1.03.31.15
1.03.16
1.02.43.20
1.02.30
1.01.50.15
1.01.30
1.01
1.00.52.05
1.00.25
1.00.20
1.00.10.40
1.00.07.30
1.00.03

62

1.10.25
1.09.45.22.16.06.40
1.08.20.16.04

1.07.45.23.26.38.26.15

1.07.14.53.46.33.45
1.06.42.40.16
1.05.34.04.37.46.40
1.05.06.15
1.03.43.52.35.03.45
1.03.02.15

1.02.01
1.01.44.55.12.40.25
1.00.50.10.25
1.00.40.06.40
1.00.21.21.53.46.40
1.00.15.00.56.15
1.00.06.00.09

B:106:1#

II':b

5
14.31
1.1
34.31
16.41
5.01
5.29

6.39

1"
4.55
17
19
52
31
49

m:d N

13
38.49
32.01
1.42.01
50.49
15.49
18.49
25
27.29
41
1.01
29.13
2.25
3.01
11.17
8.01
20.01
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az + b2 =c2 Zzm-98BARAMNDM (a, b, ©)

a:3,57,829 11,12,13,15,16, 17, 19, 20, 20, 21,--- (
b:4,6 12,15, 21, 24, 35, 40, 45, 55, 56, 60, 63, 72, 77,
c:5, 13,17, 25, 29, 37,41, b3, 61, 65, 65, 73, 85, 85,---

JT)LY—DTFEE

3LULEDBARZ n 12DV T,
X"+ yn = zn ERBERBOM (X, v, ) FEELEL,

19945 7R )a— DAL XIZE>THRENS,



ITRDOEE Berlin Papyrus 6619
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L pun

aRFIvOHF EFTSADEE

E435X 582 BC ~ 496 BC
Tk 427 BC ~ 347 BC
a—>Y)yk 330 BC ~ 276 BC ?
FILFATR 287 BC ~ 212 BC
ISrATHRA 275 BC ~ 194 BC



570 BC~495 BC

Illustration from 1913 showing Pythagoras teaching a class of women.
Pythagoras believed that women should be taught philosophy as well
as men and many prominent members of his school were women.
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Pythagorean Women: Their History and Writings

by Sarah B. Pomeroy https://goo.qgl/vCZpEL
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X=rcos 6

y=rsin 6

X

x% 4+ y? = 1r%c0s%0 + r?sin*0 = r?(cos?*0 + sin?0 ) = r?
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Z =X+1y
Z¥=x—1y

z =re? = r(cosf + isinbh).
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Plato's Allegory
of The Cave

o~

Shadows
" “ill Prisoners cast on
this wall
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Mercury, Venus, Earth, Mars, Jupiter and Saturn






James Ferguson (1710-1776), based on similar diagrams by Giovanni
Cassini (1625-1712) and Dr Roger Long (1680-1770);

Appollonius / Ptolemy O E#xH

The Pentagram of Venus https://goo.gl/YGZEj3
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tetpdnAevpa tpamélio xoAeloBw.

xy’. IHoapdhAnrol eiowv eb¥elon, oitiveg €v 16 o0t
Emnéde oloon xol ExBolAduevan eic dnewpov €@ Exdtepa
& pépr Eml undétepa cupuninTovoly GAARAALS.

SO TRLNBL—H R A2 ER R 545R—

which is right-angled but not equilateral, a rhombus that
which is equilateral but not right-angled, and a rhomboid
that having opposite sides and angles equal to one an-
other which is neither right-angled nor equilateral. And
let quadrilateral figures besides these be called trapezia.

23. Parallel lines are straight-lines which, being in the
same plane, and being produced to infinity in each direc-
tion, meet with one another in neither (of these direc-
tions).

t This should really be counted as a postulate, rather than as part of a definition.

Althporta.
o. Hithjodw dnd mnovtdog onuelov €nl mdv onueiov
e0Veloy ypouuny dyoyeiv.

B’. Kol memepaopévny eddelay xotd 1O ouvexec €n
e0¥elac ExBaAeiv.

Y’ Kol movtl x€vtpe xal diaotAuatt xOxAov ypdgpeoiou.

0'. Kol mdoac tac 6pddc ywviog loag dAAA A elvou.

e’. Kal €av €ig d0o edielac eddela unintovoa tac Eviog
xal €ml ta adTa pépr ywviag dVo op¥dy éNdoocovac molf,
ExPodhopévac tac dvo evdeloag én’ dnelpov cupnintey, €¢°
a uéen eloly al T@v dVo O6p¥&EY ENdoooveS.

Postulates

1. Let it have been postulated’ to draw a straight-line
from any point to any point.

2. And to produce a finite straight-line continuously
in a straight-line.

3. And to draw a circle with any center and radius.

4. And that all right-angles are equal to one another.

5. And that if a straight-line falling across two (other)
straight-lines makes internal angles on the same side
(of itself whose sum is) less than two right-angles, then
the two (other) straight-lines, being produced to infinity,
meet on that side (of the original straight-line) that the
(sum of the internal angles) is less than two right-angles
(and do not meet on the other side).}

T The Greek present perfect tense indicates a past action with present significance. Hence, the 3rd-person present perfect imperative "Hizhio0w
could be translated as “let it be postulated”, in the sense “let it stand as postulated”, but not “let the postulate be now brought forward”. The
literal translation “let it have been postulated” sounds awkward in English, but more accurately captures the meaning of the Greek.

t This postulate effectively specifies that we are dealing with the geometry of flat, rather than curved, space.

http://farside.ph.utexas.edu/Books/Euclid/Elements.pdf
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“On the Hypotheses which lie at the Bases
of Geometry”


http://www.emis.de/classics/Riemann/WKCGeom.pdf

Plan of the Inquiry:
I. Notion of an n-ply extended magnitude.

1. Continuous and discrete manifoldnesses.
Defined parts of a manifoldness are called
Quanta. Division of the theory of continuous
maghnitude into the theories,

1. Of mere region-relations, in which an independence of
magnitudes from position is not assumed; MROT AL

2. Of size-relations, in which such an independence must
be assumed. EDKESHNHEELELTD

2. Construction of the notion of a one-fold, two-fold,
n-fold extended magnitude. RS. OB . AE.AE
3. Reduction of place-fixing in a given manifoldness
to quantity fixings. True character of an n-fold
extended magnitude.

I



II. ... lines have a length independent of
position

II. Measure-relations of which a manifoldness of n-
dimensions is capable on the assumption that lines
have a length independent of position, and
consequently that every line may be measured by
every other. ERHNCIEE(TMIICRIEED

1. Expression for the line-element. Manifoldnesses to
be called Flat in which the line-element is
expressible as the square root of a sum of squares
of complete differentials. #&EMNTISYMNFBITHIEH

2. Investigation of the manifoldness of n-dimensions
in which the line element may be represented as
the square root of a quadric differential.

MR WA DZREKXDEAZTEZONS S HRIEK



II. ... lines have a length independent of
position
FHEINDXALDEIEELTOHRIEE
Measure of its deviation from flatness (curvature) at a
given point in a given surface-direction. For the
determination of its measure-relations it is allowable and

sufficient that the curvature be arbitrarily given at every
point in Y2 n(n — 1) surface directions.

Geometric illustration.

4. Flat manifoldnesses (in which the curvature is
everywhere = 0) may be treated as a special case
of manifoldnesses with constant curvature. These
can also be defined as admitting an independence
of n-fold extents in them from position (possibility
of motion without stretching).

5. Surfaces with constant curvature.
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ITII. Application to Space.

1.

2.

System of facts which suffice to determine the
measure-relations of space assumed in geometry.

How far is the validity of these empirical
determinations probable beyond the limits of
observation towards the infinitely great?

How far towards the infinitely small? Connection of
this question with the interpretation of nature.



Susskind “General Relativity”
Lecture Note:
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SO REX—ZERE pThOFAH# (Null cone)
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Flat spaces
Euclidean geometry — Minkowski geometry
Kronecker 0 tensor — 1 tensor
Newton physics — special relativity

Non flat spaces (always locally flat)
Curved metric — gravitational field
Riemannian geometry — Einstein general relativity
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