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Eorly Mathemokics Time- line

e 2700-16008C: Eqypt

® 2000-1b008C: Mesopotamia

; (' Babylonian’)
° "¢ 600BC-500AD: Greece
(Three periods)
o 300RBC-ILOO AD? Chino
® LOO=-1200RAD : Tndtan
e S00-1000 AD ¢ Mcujcu\

9 (0 7so-moo AD : TIsloamic|/Arbic

® ¢ 1000----AD : Europe

(Middle Rges
— Renaissance)



Much ade about zevo

==

We wse numbers to count -!:h‘..gs :

Scows = buk not O cows or ~20 wws.

Eqyptions : grouping Sysbem ||\n’9‘.‘“

Greels : Separate Symbols for
', 2,,9,10,20,:-, 90,100,200, ---, 900

Mesopotomians : ploce - value system bosed on 60
U e e
< < < 4)? 41 x60?
| (LOx60)+1) 3 2401
Use of context to determune muwss

(1) O aso place - holder :
30S diffuent Srom 3S or 3 S, or 3S0.
(Later Mesopotomisns used € for o zero)

(2) Ooasonumber: 2-2:20 (ef 3-221)
(Much laber - Tndie)
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IM number ssm Sunalow to this :
 place-value system based on 10
used only 1,2,3,--,,4 = and eventually O.







Lhow-bel suan| %

BT ey (Nt SRy

(The arithmetical classic of the gmmn---)

|
|
e
I
|
|
|

T
AR U

\
/
D

Dissechion proos of ‘ Puthagoras’s Theorem”’



Broken bamboo problem

R e S

There is o bamboo 10 fect high,

the upper end of which beng broken
reoches the ground 3 fek fromethe stem,
Find the height of the break,




j’wuzko.n'g suanshuw

(200 8¢C?)

246 q,uuﬂou
- with answers
(but wo 'wovlu'ns’)

SR S PEa]

aqriculbure, business, Surveying, ete
o colawloton of oreas and volumes
o caleulokiin of squere [cube roots
. Study of right-angled tnangles

*  sumultaneous equations



A problem uwolning groin

R

Three types of gqrain: A,B and C.

3 bundles of A, 268 B, 16§ C 3 39 peasures ;
2 bundles ob A, 30588, 165C = 3 measures;
! bundle o8 A, 20f B, 305 C 2 26 measwes.

How momy measures Gsmbu“tdud.hspc?
- & o ane 1

M 3A+28+1C =39 ! " m (n)
W 2A+3B8+1C 234 nom o (®)
) 1A+28¢+3C =26 " f (¢)
=T St STV

| 2 3

2 3 2 (3 (2 )

3 n i

26 34 39

- & a 36C =99 Cz 23,

. % 8 S84+Cz2206 — s LY

% 11 ) B= 4T

99 26 39 3R+28+C339 Az QY



The Chunese Remainder Theorem

e o = o =g

SunZt (250 AD) tn Sunzt "“'\)“‘3
(Mastor Sun’s moathomotical monunal).

We have things of which wedo not know the number.,
T§ we count tham by 33, the remainder is 2.
TIf we count Hham by Ss ,4he remainder is 3,
I§ ue count thene by Ts ,the remeinder is 2 .

How AL ﬂ‘(.uas MM?
N=2(med3) = F(medS) = 2(moed7)

The onswer ts 23,



Eorly values of Tv

c.\800 BCc: Mesopotamia Tr= 3

c. I800 BC: ES‘JP* = ’-’:-'-6- ~ 316

C.5S0BC: Bible (I Kings) =5 7 = 3

C. 250 8C: R rchunedes:

10 )
) ("(3;

C. 263 AD: Liw Hut: TT=3-141859 3072

C. S00: Zw Ckn.aszk's: 'IT~3$5/||3
3:- 1415926 << 3:1415929 24576

C.1600: al-Kashi (Samorkand) 14 dyp

1S96...: Ludolph van Ceulen 3S dp
— e ——m 2°2 sides
1579 : Prancois Viete:

2 2, Jaed) Ji2eS(20a)}, ...
v 2 2 2

1650 ¢ John Wallis: 2.2.4.4.6.6.8,,.

1. 3. 3..5.7 7...

L
2



&3&: sq uores
Lslamic scholors :
990: Thhwen-al-Safo (Brethren of Punty)

(thmusbu” constructions fo- squores
- of sudes 3=-6 (and 7-9?)

1200: al- Bunt ( bordenng tuku'vu.)

1275 : 31 76 |3| 36 81 18|29 7 1}

Yu\guul; 22 4o S8 | 27 45 63 | 20 38 Sb |

qyq =z 67 4 49| 72 9 S, |65 2 &

IM'| . -

| . 30 15 12| 32 M uﬁ 3¢ 1% 16

3%3 magee

Sq s 21 39 87| 23 &) S9 |25 &3 6!
Lsesu 68 S So 7% T s2
3S 80 17|28 73 10 |33 I8 1S
26 19 37 SS | 2¢ 42 60

66 | 46|69 6 SI

) -

1315 Moschopoulos (gencral constnuckion
rdes whan n (side) is odd ov dwisible by &)



Magte square of al-Antaakii (d.987)
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Senjomin Fraohlin: sl SRR

217

232

249

40

72 | 89

104 1 121

136

153

168

183

39

26

231

218

199

186 | 167

154 | 135

122

103

71

200
E
198

219

251

27

39

70 | 91

102 } 123

134

155

166

€0

37

252

220

197

201

216

233

248

24

41

188 | 165 | 156 | 133

124

101

92

187

69

73 |88

105 | 120

137

152

169

184

55

42

10

247

234

203

214

233

246

il

215

43

202

54

183 170 | 151 | 138

75 | 86

119

106

87

74

{07 | 118

139

150

1

182

3

203

212

21

237

12

244

243

B

236

213

45

204

52

181 | 172 | 149 | 140

77 | 84

109 | 116

117

141

108

148

85

173

76

180

51

19

14

243

207

210

239

242

15

18

211

47

49

16

241

240

209

208

196

221

36

61

179 | 174 |l47 142

1S

110

78

111 ] 114

143

146

175

178

177 176 | 145 | 144

68 [°93

113

112

81

400 | 125

132

157

164

189

62

35

254

227

195

190 | 163 | 158 | 131

126

99

94

67

194

226

235

31

®

63

66 | Y5

98 | 127

139

162

191

64

(]

32

224

193

192 | 161

160 129

128

97

65

Sum of any row ov columi = 2086

Sum of oy half-row or half-column 1028

sum of four corness

4 Sum of Four central squares = 1028



Three Indian Mathemoticians

SOOAD: Aryabhata the elder :
+ $irst systemakic treatmud of
Diophontine Cquations (continued Sractinn)
s 'h\gomnuh\s (sine tables)
62% AD: Bro-kmaupko»:

* used O and negative numbers

* “Complebing the square’ for quadsabic equations

* Diophantine equotions ~ ¢ Pell’s equation’
HNSOAD: RBhaskava :

Jardg = J{aefeFl2 *J{wm}lz
;Wcmb., Ji'l’fi-b-o' s JTQ—, Py f-s'



b__rgabko:ha : Su—mmg series

e ey
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Arithmetic progressions :

-
Y

S47¢94+...4 31

10413416 4+°-+ 100

o¢(asd)tlardd)e---
torin=-)d
The desired Number of terms, munus one,
halved , multiplied by the common difference
bekween the terms, plus the Swst term, s
tha middle tom , This multiplied by the number
of tums desired. is the sum of the desired mumber
of terms, Ortw sus of the first and Last
Lerms is muldiplied by helf the numbes of terms.

Sum = n{(".i.')u. a}

s % {a*(aﬂu-l)&\}.



Br’&kmus&ph: mmu“& awve numbers

The sum of cipher and neqokwe is neqokive ;
of positwe ond nought, positwe;
of two cphers, cipher.

clphor talun Srom cipher is Musk‘b
T:t :;vduck of cipher and positwe,
. :
up\\wu\t negative, is hought;
of two ciphers, it is Upher.
Clpher dwided by cipher is nought.
Positwe ov negoture divided by copher ¢
L

o frockion with that os denomuetor .. N
)

by posibwe o negedwe is ... (_Q
tn



Braskmo\s\:.p}: : Sgc}g O uodnlaterals

Avreo A:
f sz(asbece+d) 2, thn

A 2 [(s-0)s-b)(s-c)(s-4) .

P_(_Q,gowu\s .
%? = (ad+be)(acebd) , Y= (abted)(acebd)
ob+cd abescd
Pythagerean triphes :

$ at+ b*z=c* and A%+ B* = C?

then 0.C, cB, bC and c A arethe langths of
the sides of o cyclic quadnlateral ;

e.9. 3%+4*=5% qud T*+24" =25
gwe T5,120,100,35, or 15,2¢,20,7.

Also, the diagonals are perpendicular.



Bra»\»\mgup‘\:ul Rhashors. :  Pell's q&w&m\

For a-s&vu\ C,solve Cx*s+1= \5".

Exm& (C=3): 3x*+1:¢yt

Solmtwons : 21,4z 2 or x3h, yz7.
P | #

Wrike 1. 2 = 2
<32 ]

add togwe X2,
yz= 7.

) 2 - 8 | .
odd to gwe x= 1S,
4,><1 - ‘1} y s 26.

V2 = 30
'sx “§ add togwe X =56
26 - Yy=97

ete.
Tell me, O matiemekician , What is thet squese
Which multiplied by § becorus —~ Ltogelher with
unity = o squore? 8x*+1 3yl

6Tx +1zy*: x:5967, 43 48,862,



Thrdion Combuatorics

6th cenkuwny BC @ Susrute -
Combunations 0F tastes, taken 1,2,3, ..
ot oo tune ¢ g_): IS, (g):?.o, o Tobal : 6_3'

c.300BC : Tainas (Bhagabeki Sutrn):
Combuations of Fwe Sunses,
or of men, women and eunuchs ...

€. 2008C : Pingala (Chondrasutra):
Combinakions of short|long sounds un

o mebtrical poem (— v v = v, ete))
c. 5SSO0 AD: Varahamihua (Brhek samhita):
Mthmh%ﬂMw&o; 16:
totel nmumber = (':) = 1820.
1150 AD: Bhashara (Liloveti):
gove qeneval nules for n!, (:),ctc.



Pm. exomple of Bkaskm

TR R O S

How many are the vanations of form
of tha ged Sambhu, by the exchange
of his ten atbributes held veciprocally
wv his sevonl hands — MMH-
the rope, the elephant's hook,
the serpenk, the toaber, the shull,
the tridenk, the bedstead, the dagaer,
the ourew andthe bow ?

Stotoment :  Number of places: 10

The vaniations of form ave found 4o be
3 628 800,

[ Posiibly hnowm earliir by Brakmagupte..]




Pascal’s ir(anSlﬁ

' 6 5 22 15 6 |

' 7 29 38 38 A 7

Combunakwons : () =
binomial cocfficients of (a+ b)"
flourake numbes (eq tnangular)
(o4 BY = (a+ b)atb).:.(ash)
= (S)an +(F)e"b 4 (2107 %0 - g (Y2

r! (n-ﬂ'



1303 ¢ Zhu Shijie : Stjuan Yyujian’
(Preciowns muror of the four elements)




Ibg,_ eorliest ‘Pascal’s triongle’ ?
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-Lh_& M&‘j‘}__\'\j _0_5_ Q.___t\b__ﬁ Amerwca. (c.300 -q00AD)

LOWLAND MAYA CIVILIZATION MAYA TODAY. some two
J reached its height during the Classic ,g:g.on strong. hvi throughoul
UNITED STATES { Atlantic Period an a vast stage extending : area and speak one 0
; T,m { Ocean from the Yucatén Peninsula to the Gulf of Mexico the two dozen distinct
\ r/’\x_;é \’\ \ = base of the Guatemalan mounfains fanguages of the Maya family.
\ { \ o Individual centers *'eloid;& ” 3 caﬂxhe
3 +Miami distinctive personalities. Pl aPe
. ll] ELIR L \ o"n\ % shared a complex calendar, //- o Rio Lagartoss= 4\ \ }
( //_x g hieroglyphic writing. astroaomical y %

e | 2 —% cancepts, and sophisticated artistic e ' Mu]wes
g Jf iAREACUBA styles frogresy | Istand ¢
et o) ¢ e 5, \

Mexico ?” _,_(‘T' ENLARGED 2 it A B Pt i Puerto J uarezl’-«
City._ S [ pELzE Caribbean Sea 1 mﬁm@n % _4‘"‘ 3 !

& 7| HO AS o : )
summm—éé:_r) . = =

EL SALVADOR W N

Parifi COSTA R!E}Ab\,ﬁ.

Oceon PANAM,

¥77"'“" Cozumel

“{(T Island

/ s. »’

& Vo

a Archeolsgical sitzorruin
. Pupultelplcfecasogiclimpartace

a Qthersite ar place of interest

Tﬁaaemﬂtsdudukdaqrservwa‘
Mlidg.oﬁs&nAmcmanlﬁghwySysm
Elevatoqnsmfeet

i 8=,

nAn nmtn lrmﬂl s SPIER
comMPILED ’
NATIORAL cmuﬂﬂc m nmslou

-' (322 . *Sanpedm
-(k_; gl

.. \._1., i
N

/\‘? Turneffe

(N PRONUNCIATION GUIDE
Vowels in Maya place names
usually take the sounds ah,
ay, ee, oh, and oo, while x
corresponds to English “sh.”

- o Words are generally accented
V'cfor(a Peak” 5 on the final syllable.
3680”’3" f r Uxmal = oosh MAHL
2 :f A } ‘»- Kaminaljuyis = kah mee nahl
Y ﬂ x4 1552 hoo YOO
N b i Dzibilchaltin = tseeb eel
Lufdantu
aNTUN RS e AN = "91/ : chahl TOON

Xcobenhaltun = shkoh ben
haki{-TOON
Yaxchilan = yahsh chee LAHN

“ H ’:@Q_ c&nmE!AM

A\

. 8T
Ta - GHic stenangg
HIGHLAND cunwas\ " B Mi'%;?f 2
flourished in southern \ p ac”
in

! Qaezaxteaan

Guatemala and Chiapas ii 5 = Lol in’z‘ % :>

Mexico during the late Pre- . ,-",{Z " ~Acatem oy Vol ¥
classic, when peoples here used an X&' Retalhu!eu Ma;%ﬂ- %‘3—/
elaborate calendar as well as writing . Stendrigol,

system that was later more fufly devel :‘i;" :

by the Classic Meya civilization in the lov- 'Cffampe
lands. Early in the Classic Period, however, A

the highlands came under strong influences from \
Central Merxico.

737

T /:/_@3{ Iggucrgalpa_.;_ "‘;)"\
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15, holahun
=
@
<
(&
'l;—.-d
16, uaclahun
)
=
17, uuclahun

10, lahun
11, buluc

12, lahca’

18, uaxaclahun

13, oxlahun

9, bolon

19, bolonlahun

14, canlahun
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M ayan tunekee

| Ren = ldwj
20 kins = \M:QOM:

18 winals = | tun= 360&&58
20 tuns = | hobkun = 7200&»\3:

Pug

20 hotuns z | baktun 3 144000 &wﬂ:

—

- Il

% 2880000 = 11S20,000

6% 146,000=

Ik ¥ 7200
13 x 360
IS © 20

e

864,000
100,800
L68O
300

Total: 12,639,781 days



Tha Masen: cotandar

Two $orms :
260 Aaﬂs : 13 months of 20days

365 days : |3 months of 20 days
(+ S days)

These combine




Fo rthcomung Lectures

How to ecormn a million dollars.

2 Februony ot bp.m.
Prime - time mathematics
9 Morch at 6 p.m.

How howvd is o hord problem?

Rcﬁ&l. Thstitubtion Sixth-Form event

8 Febrmony (alh day)
Do we nesd maths now thet we have
computers ? (6 speakers)



