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Introduction 4o Combinatovics

Xprandh of Math +hat is +the science of count ing

*o{'-lsu\ agsocaled: with proba—bl'li{y

¢ LA

3 choiced > main dish. A\&//‘
2 choies —> dJdasserd R Y

AX BX X
AY ey cYy
Total 6 combinationa
JP5)N Aag_ s

S choiced > main dish U ! ! ! !

4 choices —> dessert v ¥ M v 4
4 4 Y y y

Tobal 20 combinolions

> if dhere ave x choices for the fivet everdt oand y choiced for
the sewond event, there ore Xy combinations of the +o0 events
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Tower of Hanoi (Eduarde Lucas)

Giame - Move afl dukr +o another peg. bg mcv'mg, onlg one duk ot & Tima.
Lavger duk. cannet be on top 2| smallon dusk. ok any *ime.-

O+t +0 =|

E3 NS NENE SRR ES AN TNE

=13
\/ \_/ \/‘ !
Smoller oud ':?"‘ smollos
o} the way 9 backs ,
|
* Geved, form fovrmula a3+ 1 +3=17

n diskr, M(n)= 2" -1

T+ +7 =5
° Recurvene. velation ,

MCn)=M(n-1)+] + M (n-1) = 2M(n-1) + | IS +] +|S = 3|
P RN

'Pvaving that beth formular match M& Induchion.

Base Cone. i M(1) =1

Assume trua i M(n-1) = 27! -
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M(n) = 2M(Cn-1) + 1
S2(2”' -1 )+
2.2 -2 +|
22.27" -
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(. Stort with a Squore

i

Mﬁ%fﬂ :
Hes e e e e e
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2. Divide intp 343 87-?0!. (9 smaller squoves)

'I“I"y/ ///// 3. Ramove centml sqpahe.
BEggit i

4 i " b, ead procms fov v aming 8 sauares
:Jﬁ et T TP T
f CEECEEIRECEEI

Frackal Dimension = 1.3128 ( since. we keop om Temovina center
sa‘,uavrc.:)
Aveo =0

(.>Bv& total .!.ma,"b of ot bound.osuss of squaves ~ infinde

Sca.ﬁv?{-auhf, .;"_ =§'_

no. of pieces, n = 8
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So 4ov Sievpinski :

a® =8 > tfrom step 1.
loa3 (e) =D
X p®1.8927...

Also,
Ay = Avea of ov?ajnodt. squore

AR, = %Ru —> from step 1.

nz =(%)z Ro

An ~ (%)ﬂ Ry

X 9, _8 Lo =0
o (307 e

)av\!ba one bit cbanam o o Tume
> The F(owl:‘u-g Hanot Towers CGwaa_ Cede.)

*‘Hanot +owers brokRae o (o land. and. fipodk

“they balance slowly,

*dusks ave heavy, 1,2,4,8,... eg 8 >1+a4Y,

“any big move topples tower indp sea so exchange sela which g fer
bg i

* The. difheance. Vaxiahioms &
2> .
4>1,2 netmok Hooking, “ognefie frugeet
g>1,2.4 ‘miniMmize moved . madotain bolanca | Teves puzzle
16>1,2,4,8 * size constraund s weight (a™)

*yecufsion e recuvsSive balonce
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Cantor Sekb $
1-D version of Sierpinski carpel
*How to bwtd, Cantor Sk :
1) Stort with a solid Lne fcem 0 40 1
3) Dedote, the  middle thind  (bho 2 and M3). 2 segments Left.
3) Delete the middle. thind o those seg,mexd:b
4) Repeab process fotever . left with  “Dust”
L D “length’ buk
infinde  poirds left .

X seemd obvious thod we bhave infinde psinds , bub otk peinds add up
o O len&‘\'h. Cuuncaunta.h!a, infinde. wAth dotal Length 0)

X holped come wp wilh better definilions for thirgs Yike ‘'measure’

and, ‘dimensien L

C, =2
o} |
C — 4 —_—
C" o 0.0 '/ R a/3 0.a% \ 3
S OO.OOI.)/q g/q 3/q G)q 7/1 g,q 1 IQ
c"l o' = T ™ ™ 81;"
Cs [l

. length Y‘una.ining afier 0 steps * L, 3 (:Als)n
. o0 a "N =
fetol lengin © L (S5 ) =0

* C consisk precisely o the veals humbers in [eo,1] whose 'base-3'
expansions Onla, contain cba;.-b D and 2.

Cube —37 plecen — tumove. center oad cenierfaca
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H omogeneous Coovd.inates

toplc of prgjechive 8wmctr&
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