y
25!2;5 F;” ZOZI) How@rd‘ Matin yESE
COM\O] nq-l'o'("\c-s I U HSWSW intro _3/‘:;0[" torn Jo)

{V) S"Lrtu for: Sam /‘fop Kins | -.Sém_VQ(fhopl(ms @ 9l ¢ ona
Welbs ke SamuelEhopKin . om /elasses/ 273 Whmf

“—

Clyse info: Zp-|
- MZ@'{"S MwF ’f‘?‘“‘(’) onling Vig %Oowx (b-’jt also F2F inoffice b }
- Ofice Nrs TBYD (email mefo ek up o mating ! )
~ lex+: R. S‘f’unlcj's skElrwws:.;.r-..'t-T.ﬂLC«:)mlo':.rxo;,i-wtos,) 4"
(linked 12 on covrse welsite) <l exercises Cromon!
_ AHso closo e, flows notes of Ardila (Gak o wetes i Y
N - @m&ﬁrzﬁ k are 3 HW' (rvghly : Bt Nov, , Dec.)
Bajo:d{ FHrek (Cx‘oed‘ Yeu 1o Show up ‘o
arA Wﬁcipc.{-e_?r\ class (asik clues*s‘ﬂ‘av\&{_)
~ Pisdaivier’. This class is Feavily based on & class
[ hujkr in Tl 200 o U of TS Avo se
(1 fovn Hiad cliess was baseo, on dess of V. @r}(‘

“_lA.)[/w,’r B s dass alaout ?

We want 4o count sets of oliscrede ovjects
( subsets, Mmef‘s, Partiyions, 3/*,,&9) ‘Fc)
and pon geeerally under stangh Aair Shructure
(9., Patial ordol structwee),

What is a ‘g008" . ciuer 4 a wcuaﬁnj problan §
(t depend s | (for jnstane; on wheeh we poret B p0 W answer.)

QQW "H"""'l AR ¢ t> ‘&fmarf'f?e 4 violon of "‘3003\ MSWQ_(';‘
lets acplain what ansiare cn (el (e wn an exawpla -




,
6/“" Lk an = & +ilings of 2xn wedwﬁ/ec.bj 2x\ dominoes

At

.
-

) VA
.§ HEHH: Citber [ or T2

t(?hﬂi
0.3
U:U,E, E‘j
- L——/X;\)@)%\rﬂi _%3/ @

n="

This s 'H'\Q Samg e Cuvrtme gas He Fbomacc,i VIMS:
Fo "R+t Facy o n22

Usvally Fi are tndaxced ;:/ =0 and F =i

N | an | Fn

C_>_J | | © & Co Gn = e,

L _IL ‘ Lo, we ave just COVLS‘ioQMz\y

& A FRbonac i numb ers

3_ \ 3 _% Wit plightl, differont FAJM«"»?.
51

This recoviting allows us 4o Grputt mang Valres
of an, but [Frould talp o while . aud Don’t ow 7/0'»1‘4’ rete {‘



—

SV VU NP TRT TR LTTTTCL LT oL LLL L LTI

)

®€’_(J"u_i‘} ‘Q’m%(o\ 45 K Ui metion.
Ooserve an#gﬁa?uenas of 1% and 2's summing fo né

eanea (I [, [H] &1, BEL

1elet el {Hl4Z j4241 1 2 fitl & 242

gttt l-"/z'_i

B2 = a, Z#£I€7so{>k23m& n-2k 1's 3

(Q'S' l+2-+l-+(-€2+l+'?.. = 10 >
Lhraj T wel discuss
M-2K) v i L’VZJ M- K / bisonial coe§E's,
= Z ( Kk ) ( ) aka. “a cuoege b
k=o nove leter.. .

L e.q. a‘,a(g)f[{‘,"jab(“;:z): [04)+(13)‘f'(§)=(+ 34| = §

Thistormuls explicity but SHill hot- So st 1 omppute

+ stdl dopy ot gve sense a(‘gr‘oud-'q of Seg. Ly -
Also, existenc. of i formula doesn? meun Here snt o beter ong |
2g. HSulbsefs of 24,2, ., 03 = E (*\) e PV o,

ke
@ _E_)C/o/a’cff rermu [ r»y/_e_x/%mﬁqﬁbn.

: ' . aitial conchidd
. %/@oum&m C{'hDM au QH '{—QH-Z— (‘W/fa;ﬁ*c‘{tg‘)‘ AS)

e implies St a, = ( 14 @)nﬂ ( I- r——-) m.{)

(?0‘4 m"-y haue Seen +his }/@é\f& 29. in az.mqr a‘éfcéva ourse. . )




..-
We'Il explain w%ﬁng—;@rm& holds uu? Soon .
Thi< ponmule i3 Wjj mlohcd- ol F dees Bhow g rewth rbmttcﬁ“h
ot o does viwe_its own drdioa cies ! Wwhy is it e aaun‘fger?

O &Sy&p-(b’i-'c,p"q&fm o

1619 (Goldon mfis")
(o conpnte S €
s ng 0.6(8 .. => e/ >[¥]
which meaun S aﬂ% (H'\E) M\as n-S00, Ths ﬁﬂ/@f
fomc:.reahdelm‘md oﬁymwﬂn rafe; e.9. )tto?oltjrks of a,y

is log, (%)%(m)log.o(ff) log o (4T

Lase ">ve/‘j. Sraell
O COV‘d.D’Z\::—j) 3W°d—-rg AincA om ‘F%f“« | 5
HCX) = Qo 1A X tQuX?% wag X3
(= | + X + Zx* ¢ 3)(31- Bx‘*-hw)

= né:'o C{n KV\ e C[['x]j
5> T Cing of formml aer series nx
WiHn coesFicent s inC

CWeLl give a Aormnl cefinidion of Hais
algelorni ( struacfure TN a shord while ..

Not 50 clear atofrot whj gowal ever Cons T Ao s Ay

buf pe’ll see ot gereva X_zfund-“mc ave ey ,oowu»@,\
ej,)(,u@,&uq (Ve WeVy jWﬁ Saw abouy (G )'ﬁw)%-(k)

—-xt

, ( |
C[“’V"'-’Aéx) :T—_«x——' o

,T“E’I’I’H‘IPIPMP\HW?P&h‘.ﬁf!\i&&Mf%???@@?‘M-'



TDTHWWWWWWT\W\THWWTLTHTFH LLLLY

Pr el rence Oz An-ican-z Ao 122 (b apon,s 1)
Mu ltiply g X and Sum o all 4,22 Yo geds
2. Quxh 2 20(14 B Zan_z)(

n=z7 n=t

AOO-au ' = x (2 awx") o x> (G 8m X ™)

=

A)-(-x = X(A0D-a.X%) + XE (A )
(I—%-%x")-AK) = xxl-%X = |

)
:3 ACX) - t_x_x?_f @

¢ ' )
%[Z“ WW+ 300& s I(V\OW\ Q O(') - - ()(4-)(‘1)? p[ _&M‘_j i
Let's é)cf)fao{' Coefé onts of ACKX) Vavioul “Ays ..

@ 7 qung ,_’ = ler4cEas (9¢m+vgw\a;§
Alx) =

- fxa:‘) r (>c+x‘)*‘£::£:) e (X4X2) 2 o

1y 2 Qnx s i_meL)d f%:(g(k)“ﬂk dk)

nz2op 0{>° ‘<—-
xd K

- V\ W—t(
“'mo . ( )) < “:h“é

-~

a)

2 (v\ k) oy Fvﬂ—,@x)pﬂa-/- 6/;,»1;;(&\ 14@,"%’0.
Q H"‘?’J -\ Cl
Q(X) =y ex-xT J

.l
gt =
== % (- =&
Y How dbsee #'s?
R e call partia ol Cractions N 5
’ ' A om L TV, %

= * * YR Ywon | 1-X Py
axabx+C Al {x-G.) X~ N X~y -;"T = N

=> qn

—-—



)ﬁ

JE - ) 3 L
ore 7= (B2V's e (S
s M{“ m-.& L - G)vw(xn
< Ak = g5 2 =) r,?;.,(
(ajmn uSm&gen.:@‘)

S a, = 08 \ el JJ%)“*‘J oy
Ng (< ) [ oy _‘e/%yplﬁ-éd- fmvule,

..t -ﬁ@mlﬂ.ﬂéﬁf‘& ——.
©’7~2 aYMpEC q, (H' " Br supe constant C
correspords 3 e {;ch— that 17 f{:s Hhe rec pro ce |
&meze &F HCX) Toxox X X+ = (X6 (-6 hm%;‘g‘j{:‘:\‘)
G= s
1 ~ Thi¢ (S M%M‘h}fhé@:}b@,wmm‘ohﬁ

Yetuweun vy
«/u-‘ < . (‘ch of 46() as ¢ ‘RA/.W‘ fourr
® and. as an ol dwmplex Wﬁ-dou_

(For more, see H Wi If¢ jeer{-ijamd-/mouy% e i»onwsa,_)e

8/30% s+ wqy b get Alx)= ,(-.x"-‘s via Blyas “pcc{ummmw}wﬁ e.
L)

=R G = U S = TR

(0+ED (0 ) (ufEn (ma)(ma)g
c[[r.P,Qﬂ' | f - M+ T (e +E—1D+~--)
Vv

U

P=x' = nz =
R-x™ %Hx:: " C
>
ClixT] 5 ‘
3 ACD = ey (= e (el gl — )

o

CPPAEEM®P|



PYLLVLLUL LBV LBLbbbObLLLLLLLYLYLY

~

\\

The 9erovect:ng Juncton can often e refvadt o keep
trock of add@ional 5%5&_2@ On bur (o lomedinial dgetts
quj We want fp Compate

Cm =t Ghominodliags €250 reck. w/ m wﬁg_uws?

Rona ™ pickure -wff-h\ty g %t “oright ot onl 4"4&’ "

Gy (2rmnl parehie
|

0 L S ax"u™ € CITx
&(-(ﬂ-&a))]£=wc ngg?m’ X _ E (
"~ Q W -_1__,(7. “
\ .

.ﬁh
[~vx-x%

'rZ‘fFf ('f‘wo Vaf.";l?(L) j-g s hgefil ‘ér H@x 9. Cbhmfu-“';\m) f«!yu.‘v‘i?hcq((?\
Ha expected nun ooy b vertfcel+2S Thn o randdam +i t?,-tj:

i (E amlnom)x*\ - [-34\/ g"gm,n X"VMJV?-I

A3 2
20 | ° - [9/9\/ [ 1'3

1= VK —X

= [ a = —X |
= (t-vquz):'] vzl (1-x-xT)*
V/‘ﬁ pqr"/f‘“( ‘6%6'(‘/?);«_( 6_;-\:—;‘ = A,"H—B; . A, x+B, +£ 4}2 \
~x* Cx-v 3t 6> ety &),
Can tse o bove frmule to chowo

vz

dofnl # of vertion ( FleSin _ A redE A1
q{( -H‘.:‘n?j op QKM (\C(,"- - 'hg am'" W s 5 (T )

A.-._S_. /_“‘_iz: <t . v X‘L. |
Qf&a” an ,\,@ > = goq”‘,v\ G C(y\.

Thus, the €kpectel ¥ of vertical £Les i a 1
Le., oud 0/ Hre. nFiles i a%f{f/[]a(—‘ 2x 4 /‘ec-l-q)h‘?Q/
bout L -'

a MTVET?:?Q'?% oF o"—% eill e vertlce (| p
-



BT eICx]
Tho vine of formal poser QLS e i 4 1)

Pay vunnt«.\ v’\f\-g» A’Cx)

luvare R= € oc TR or (]:EV'.I o ang (ommu

DEEN Q[[K]]:: S Qo % +4 X% = S an X" of 0,1 H@

h=p

. ety N
(s & Omwmufadive 119 ~ erwﬂ&% B&)=Eéanebn)f‘

and mo H‘/}:/’caﬁbn Vies (Uan(c«f'fOn‘

(x) = Alx) - (%) = ECHX" whert c,,*iq L, _
= Qo by ¢ (Aol 42 k) X 4 (Aol +A L1+ 42 lao)x “ o

So s Z2evs 15 O O +0x+Dx%s?
and (ts one S 1= T+ 0Oy +c;ql4 .- ’ﬁ

P"“’P Alx) = S Cten K"CRZE{IJ > q it (2. 33Q<)w/1 ﬂWB@)
E as 3 wmwptace,g b CR wf A =t ba ),

tq. - < X [ =X~ 1)6@.[0(37 (s a valt
E«j‘ 87#1 s (7oA (I ~X-X t )3
52 gBOC) w/ Bx). (1-X- X*)= | e Rx)=T% e 15X+ 232353,

p,w(-' ' = Alx) B = Ao be + (45!9 #4q, b) X+ (4;(—. +a, b, ¢2,b)x"
B oamn
° : (e.,(?of—‘qo in R) (
&
and then we hore -Q; aéﬁ:ﬁgbﬂ.
ap b, +a, bo TO meaning b o) Singe ifs aomine
“"qu '4((219‘)

C(o bzfqr bl t q-z_ ba =8 MM?A? b" = 7;_—-_ ’?Q(l Rm«)‘

4!5-0-17

$ *°* Can m[ﬂ,rfft/%7 o‘@éy\é ql( b, N R UN‘]&E quy dgm(



FIVO LN bbbLLLLLLLL LML ILILLLELLLLLL

Wya
Cie. }ACN% oo A Cx))rF Vw‘>o m co@S—& ao_yd-
O-FX IHA'J CK‘) S*‘abxll’itf‘(%/')>>0-
e Ty Tes Vonze, FN2O andn€ER
&€ CK“]A (x) = @, ¥ 32N

= (k &) ° };i‘c,: (xex®) ¢ (x4XE)L + (35 3
e

L

Ty Alx)c

A O
COA.VE/jer in Qﬁ’(}] ) 9., EKSJA'C&)_ [K‘33A7 (&)= .[K33 Aq (X)
= az =3
Zy <t h= [ 500 (x-:_)‘-ém docs nof Converge in &3
‘ s ! (evemi? [ € nmen lets sonse an...(,-f.'c-;((.;‘
_.b.«f‘-e‘-": {+ 7’-:— r -k-,_-",: - )-%- - doeg COvLuo.Aﬁg.e -

A—(W/wfﬂ/a(j) fA_;Oc)jJ;a,l,__. Convergpel T4 Q@t]]
i F P m?ndag',(/h Cx)= A (X)) = oo

T
e ng/u vuined es IQ@:) (= ,Sh,\q,[[.ﬁcf‘[‘d oy’ ad £0
Zanx (or R f no Such d)

€.9: Alx)=1- (xtx"), Hapn A, )~ Aj- () =kt =)
an‘e m?ﬁd‘.ﬁj,@tf«;("_]-s b} Db as ;v
(

Popek Wth nedric d(AG)8R) > Rl iacren)

RIrx]] 5 & * f%ﬂf—k 'f’?’Pa(oglmi rons, -

W (So bastc §'ﬁa y""‘ how about oo jo ‘yes Convergplnse
(cnits, efe, works T RLC<T) )
(n -ﬁ’m/f- it .5 He C°m,om&1‘on oF- ,lemm*.‘«l \(\Mj fe[&].




< L)
lor 2, B;0o) < Bi'gif& 0 8209 - marzen iy Q1]
A :
S8 Anc) AT @ MY g

as” 4> o
LD/B =Aj -A;-

o nfide products of e formn
T((*B)Ck)) 214 mm)\% B>\ ¢

@ ={

Cd/\dw_ﬁ ?'1. K(f‘)(:]Y é_> MT/\JQ?. [5)- ~— 22 as J—bt)o

2 T fAix) whene Ao =, A, = ({1 85B,00)
N2 0 p
o Az = (14 By (4 BXY), ... Ay > A (148)

Eg. 17 (104 x) does not comurge o5 CLA]"

46(} (&/’% F i ploes melee Serce 12 Think of

m&j g = ﬁunmﬁq Gp)Ce@ ‘Q‘V- { X{ Shatl. '")

E‘? TTC!-{x"} Lonvarges Ia QZ'EX:(}

A=y,

(I+>< } (14 %) (43 ) (ex4) ---

{t

ngo Gn X O heat tre Hrese CoeShicionts @, ?

A——

what Ts Bl conlarateral Sch;—ﬁcrm@?

A will See rext ¢/a Ss, ¢

(/s./l'\dm e discafs
integer pactitions!

LuEu’rfWtﬁMFt?M\?ﬁ?HH‘H‘I_Uﬁ?_?_ﬂﬁ_ﬁqu



