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CORE COURSE 1

MATHEMATICAL FOUNDATION FOR COMPUTER SCIENCE
Objective :

To learn the basis of the mathematical applications for developing the program.

Unit I

Propositions - evaluation - precedence rules -tautologies - reasoning using equivalence transformation -
laws of equivalence - substitution rules - a natural deduction system. Deductive proofs - inference rules

- proofs - sub proofs.
Unit II

Introduction - Cryptography — Ceaser Cyphor Coding - Matrix encoding — scrambled codes -

Hamming metric - Hamming distance - Error detecting capability of an encoding.
Unit 111

Assignment problem and its solution by Hungarian method. Project Scheduling by PERT -CPM:
Phases of project scheduling - Arrow diagram - Critical path method — Probability and Cost

Considerations in project scheduling - Crahing of Networks.
Unit IV

Testing of hypothesis : Tests based on normal population - Applications of chi-square,Student's-t, F-
distributions - chi-square Test - goodness of fit - Test based on mean,means, variance, correlation and

regression of coefficients.
Unit V

Graph - Directed and undirected graphs - Subgraphs - Chains, Circuits, Paths, Cycles -Connectivity -
Relations to partial ordering - adjacency and incidence matrices — Minimal paths - Elements of

transport network - Trees - Applications.

Text Books

1. "The Science of Programming", David Gries. Narosa Publishing House, New Delhi,1993.

2. "Application Oriented Algebra", James L. Fisher, Dun Donnelly Publisher, 1977.

3. "Operation Research - An Introduction", Hamdy A.Taha, Macmillan Publishing Co.,4th Edn., 1987.

4. "Fundamentals of Mathematical Statistics", Gupta,S.C. and V.K.Kapoor, Sultan Chand & Sons,
New Delhi, 8th Edn., 1983.

5. "Fundamentals of Applied Statistics", Gupta.S.C. and V.K.Kapoor, Sultan Chand & Sons, New
Delhi, 2nd Edn., 1978.

References

1. "Discrete Mathematics", Seymour Lipschutz and Marc Laris Lipson, Second edition,Schuam's
Outlines by Tata McGraw- Hill publishing Company Limited, New Delhi 1999.

2. "Operations Research", Kanti Swarup, P.K.Gupta and Man Mohan, Sultan Chand & Sons, New
Delhi, 1994.

3. "Introductory Mathematical Statistics", Erwin Kryszig, John Wiley & Sons, New York, 1990.

4. "Probability and Statistics Engineering and Computer Science", Milton, J.S. and J.C.Arnold,
McGraw Hill, New Delhi, 1986.



Semente
W Bas ]l | i ’

":“*'“~’(‘}\.$"I" I das o wned  3e M,
3 Plo!\n&t;u ~evalralion 4"«&&&4 Xwle -
AT
ol bhand .%‘ %ufara,bg”_,_— wm Zuks- o waliedl
dedecin Spplnn. Deduckion grosfs - Tfenenis 2

o\xoge - Sub J\""“g" : d
Onk - T

e -cﬁa,&;wua . Ceo Cyphes Cdiy-
Ha)‘w‘m ma.LE ! Scmw»Uu. Caples - :H'ﬂwn»:"'a welae -

. Howwing Ml - s bkl Coprdity of 2

Ond \i
[ax e 10 o (t CSOLA%M L d
%g,.awnl’ 0‘ H). MP Dlew § de Y btaee

| - Px.,{'fak Omv\’lmo tva F’E;I;T cem e Nm;s v
01"6'& Swﬁo - a'lﬂw\? fﬁxauwn - Crfwkca.b J\:\%
melhad - P""L”"’s"kd AJ ok Condiderabions n U\M{r&
Sehe J).Ab,ib - C“Rl"\a o% MM,




<l Tty of Rypetheie © Tech \rm-? o hemial,
]tw*mt”“k'w of chi: Sqpwte, S brdenki -t

b by Tk - b 4

dmz A‘,

;&”NK o3

g | R -
)e\d .;,,- @"1\

MR ;,.

¥

i #
1 7 R

GJ,L t,wv g 5 ‘
M xeamsmn * Co- %‘3”\!’ b

g Meaw\.s, \RAWMJ” QDMO-Da.k»

o)

acM Mtp W"J‘l\ﬂﬁkﬂ! MRS 3

Sebregle - iy - G, ol il G
E@Lku 't? a\aah-.ﬁ @‘dﬂuo’ M%MLM(T Kud tnct Tdence
N\a.k:&c o W"g“gw‘“-p M = E.\r.MQ_Mh Q% ‘:\'ay\s'()\"‘lq«

g T Fi. g

4

""

P "f\ . s atvs vl (4 * Ky
v
. { WIRDTIS N
%;k’:‘sn
‘ ]

kb

pll i 7, a,,,,,‘,,‘x

~=

b "



-ﬁ‘“‘”’ 3@\313
= ~0 xvrv&fjﬁ €t ,—m) ‘ -
P “ﬂ“’sm- Ane ‘Shlash b Aﬁﬁ’uﬂk@# esgm-m%
Sertadn q\uwbs Uyolich Tepresens He v :
C tnslead o} uJ'-atu ) N“b @[-—‘Aj?'u CAnD,

F9< F

Rl{Mt&J/F& *,+)“' e d v S
are wmcb bﬁ 90‘-‘95’“’"““"‘“0




b3

N Mrrr‘bm

o '!’A‘%’ HNT

X = m )e'A CNCQN),,),I Jo
:". ) tpn M,O\*"U“’S‘k""

MNUN




-

it
1® 14

o W S
T I sk
T T
F e

Ty A0 HIZ
6 Rt

Case (iit) R
Ve e M one peratene

Do e el el by ol
R Sugh evlaltie & o b frepeiiin ovd

(A

| |4

=
T
F

deploiig iy udpecpeiiion B b vele bl B

e

> 1 » oA

7 l ci ',r,‘Lt‘T:" ,;S . ﬂj‘&m‘p ' vt‘-é ~ ¥

1
ok 21309
) “ 198009

il g7 ov O =8 UED
”_“‘;" % ?"I:C_T’ZP F:) — F PR

Evo.‘makvﬂ. Clboradh 2 = ,Q,"’"’V-Q)-—,-L.

Bl e 1 el e) Chmtoc?) = (vbvfed

.;b -
. T T %

T A 5 R e ol 1

semfped) v (e} o 4o IR

f g &



L e &m?ﬁ‘w efinsd by

T it il e b
oo =5 s ¥ 1 1 r

T”s¢m=r:* Fi & =+ o
&t ; 7 1 1 1

SCsde) T |
W(kv.; e 18 well 498“‘@0 ' \SlH’e ‘\% endh

uﬂg,w & e s owsodald Wlh T o E @ W

1’7 2R/ A f’ .x," . " " i :
s' o She ) S .‘
o | sl

1,& Most.ﬁom e & boel GMS(MD & Stabes
. e L) b xq&muv g
buustrencess of eatifors b e by ek nalbues |
3B ond evolabins o resulliy  Conslank
frapesibon pacordin b 0 fR | Awles.

*CMJ) it

SCc cvk')vc \s QVJAAQ;;Q

pe T r

lf{&"ﬂ') CC;F)} : ’

I
'

: ~‘»3rv )= CCordvE) = CEvED =F




| e ,,C,,;, v gﬁwug%
apeent Mu ‘aw%%k&\? o

m, ok, " | Y14

| 1

Bl = bl Ta zavugvn.nu\j: k CN3=QB5¢)

bvec =b d G eﬁ,\ngvnju\}: 5 :QB\(\CMC.):#J

b =3 di=b e . eﬁ,.,\gwjmg L@,CL%‘C>=CJ?

!
D N> (=?|
o




: i: o

T | g g | & ol
F
b
2

&sﬂ\ty@\m\a ‘ Quacet&;xa '

i G\MM& O vazieeh&z ,b& s [\eg@a,s,gcud {F
ﬁ\}s\ﬂl ("lﬁ f;vemwcose&'

- :A_' f:blgo\ymv\g ~ quenkme. & t AnblRcent &

.-%F i a &Mﬁk Qmses V@O‘Q’\z & s ~E4-J-'e.
{é@wkwxe.s e Qpndgd;\—&( m oF 6\"” o slk:}“
bt‘ Wr{—x&zkm .Q,,,Jc 20 hwalle b Slesselops S

7)’

ﬁ\go* of &, & méb’méﬁu by b ol

tJ ~Y of 4 £

C Joribh T ree R Comene
: & - b"&;\“ﬂaf‘ 1
%, & >4 «

i




T R ] | | ,

e con dedwe mm‘mm %e qm;

M;%}— SBT3 IR *f)ts&”v the seb
;uwmhﬁ by F

C""t‘“‘"ﬁ i g_k:?..s (S
F s ﬁ'vw_ @ no ékh POk :st,
se& 0%' A alak & X?d\

B i We \ {_vv@ A
ﬁ‘wg\MJm T .

Stabs -
= R st o W s {QL.T) CoTd:

od, T')(B
) ed .-rv}

i

L

s seqresentsd

A CS\C\') v C_N bh C_ruvc")

9% E‘C\D-FD' Ce

\a Wsdwn {5

S n _; &;&Lk'o V'B wwku ‘&M c [%, C_-* L
| ,
JSM Aol

mgw Ww




. ’@ﬁmu ta dwuauuo
sl;;, 2 i loine o

S A RN 4 Q |

5 A [’ 1) . 23] Y .’/‘ o > J 1 ‘ 0 |

5 é‘(%' d: xﬁw M Y ¥ &0&3 CLL 1 il o't |
g "ﬂ '

H’mﬁbb}t‘ﬂd" B (e LA
Clans)=bnr wek

(’tmnand-,,“x el e
4wl be wet "R T Ralw A =1 b

3 rait} L cN;‘mUnV ;

.Jq’::g )
ﬂé"" ofes ond "R-P’wct"m :
| l

\AJ' j,‘ff' i 4Q£'3r -
‘} don b Sy Reme 3 vl e camel
rwug/a B AN

Qy‘awc)v’?vw”“"? vosiaale, |
o Ji{ M 4!}’ f “J /‘
/ % 30 p"GJuud 4 \

Amcnl) ,H
pIvE (a/JJ?” - "' 3

,vm.s}@,% ﬁﬁw-m i




Coxn,2) viwd » 2

Sgtadont & progoitkon
E,t)" E& M¢e_evvw\ra.\ﬂv&

prope *%.:kﬂva.

: atB— E\ =_F& ..la ,, A watloaqd ﬁ,\ tev\a Cose
ot e;vmvu_lo_.\k s
Ao e g ol e_a'vxmﬂ MRt @

= / )
\ s

on e.s‘)vv‘*v
anlelegy

&e,\nus , we 'aane
oaze HRe baste E‘[/V‘"V
potl)  be o\ew-esD S we ‘-‘*m

e Prow " vibodh ol sl
WRan We  lawms of;

{




el G %’W Celves)
;__h_._Ceg\rE.s') = (e, 8 2y Ce, NEs )

Iel ; M.oxau\ ts Laws e 1
ﬁNJ) >

{NH QEIBG&’)v: (NE)V CNE’&)i

g CE\VE& )‘ CN E\ )0 (wE&)
%’n& Nﬁq_,h)h =3
#Cue )= e
J?'L,M o% k’RQ_ Exdmo\v_op szc&o“\’.

;m‘” /Jbr\,JE‘lV‘ l\/E\ =%\

J*qu&. e alraliahis

ElﬁNE\ =F

F).‘.aw of ?M,\LF;JW

2/‘ ¢
~ o N 4

%) Javo  of %M%
Cﬁt‘f&()g’cﬁﬁ‘ﬂ" e ) p,Ceant =0

o ok m-('&ﬁ%k?'_}:,_, (83y,3°
Elvglg‘i'&'saj

:(,\33,:’59

.



i e '?‘7~ {3‘ ‘{‘.‘:."'?}1';‘1?"» i g
s PR R

O s

E|l\F‘=F »

E| A CE\VE" = El
" a1 N o) 5
/) W, A ¢ s O .l‘J '1‘ ~N 1

La.ws -% .{Juh'\?\'e;‘

)
(<IJ = }Z\ 1’ b . " "! W s }'!

S
Pt

e
g
G

- ' ‘v*o-li“‘;"s Qv‘\c‘ ‘ V\gﬂ-‘d Myl U\aovc

/l.r

‘E = EI :

3 — 7 1 Yo BT ) 2 A oy R ) f“." , v"f i
ot Ll u\%w&e&\'&s :

Pm‘uv m ‘R& \ca—‘d taw Mci eA‘“\ ' d 1.

e

e e Straled wilhedk
S VR Caa MRt

1- 3, Oo%e G‘VW’

U ete Rk e Yawe

o4
8 Egd) ¥
ey = oYY
!
T o A ) , i
@~ (B, hER)|~EIVVER

F T . 'BFv".: /J J

y % f T o &




svox/rﬁn ECQ;) ECea')c) ECQ&) =g(le1) me

ﬁlaog,w W’ev\u_

B = e~ Cogbvip) &, an pawivaens

E )= dv p
' "E(?—}) =dv Chb=r t) .

o o

T T e R C.vbvc)

]@\,VHM&MM A, Qx,—pc') A C \ovvc) B aw

e

f eq,\mvo&eﬂu 3 i

¥

|

B a2y w e

7 .
i §
o Vg

23

¥ K. ofy ,mau7wv?’ﬁ ,

4 1 I 3
ote "—"\)’V.}"‘J” 4 ;_:‘

,_g/,,,g.,,&..d-.

’ Se 'g’- Fi'q¢'3(¢ k"u | ”;
Hi g , -




e Bl Chatatie

¢ n oo b QlwpihekEnd
. £E3IARIATT
(‘“C‘#Q)#’OC iV AN
C LA CobvedY=t w1 Comphiealion)

S o e 1Y b3 LRipiatied

o T i ¢ Ble morgen 3

‘N‘OVNC

-1

h'vko'v\e. ol |
E CS an Q‘\,V"\‘VJQV\& g ‘-\-E’:s
"Q o %O\M(LE' doks &)

,,El A Ea AEs =¥
,.,.ak:.,” -
(E\ N Fa NE3 N —eE

- }Qe‘\neu e, v & C

3 ‘\;ﬂ
L SR

\w\J\\Ae.J&.‘m)

DW’) V(‘r’f'\likf‘ﬁ/ E|V~E.’\(‘ NES \VE Q&"Mua""')

dum o




KE\A EaANE =~ Eg

SN oy )
@"UE\ AN ev EA-E?;%O;‘V‘E&,‘ .
yQN?EK Eanlh Ea_-—-—-}oyE.

dua Byv o Ea v NvEa VE.

Preve 2L (nClb—poc WA~ Corb=pCe MP)))=%°
(N¢-=)ocl) PPN &'vxb?oald.
4034 Qb-—}ot)hw Q«v\o:;oCcvoV')))-_:;a

111
{

S bl - e wtn, Teophieakiin 9 vee °b°““"“5“f

“ﬁ' 3&«% Q\n -=\2¢")n\: 'Y (~L=to Covd 3’)-=9o Cf:\m
' —
E3 v v 44,

e 0 DV o Cobraite Lavdr))y Cne -Q-W)'

» "cfv?’w bpQeedd) v Coemy




vu’.g; ’C” l&Q ‘1’0‘ B s .  ! ] &
80 Qrk-« “% d’“""‘ i a4
| i, e o

'A].

e B LE ri 5 o

AAown &&bwbw\.p') W

ouknn & O\K\Sae ‘;—a vahskﬁnh‘n

232 g pop
e i
Ts c»&&u“ \'Ee_vxem'

tue 0% tae lowns

 Ea ¥y Ez WO

-

g.é&b‘g@'m,'&\bz. " | ﬁ
$¢%me Hre d\kaﬂws\\wv\s f%.k arise Kra ety

xr’“ qn, 3,4[,,!;&;%” Y *"om\s»\'nvw Awﬂ‘ an oj “ld
R okt 3
i tR. w the xv&p oxe 0%-&» Qa-“'&

l




A

¢ Jngkgs'(k;?s,‘El 7;3, o BEn OAze }'?e_ogw, 1.&“:}:

1~

s bm&bd\ps.\kon £ %:\E, tn \Et

M |

"v'o«\‘(ﬁ.o bt Rere (R wules o ka&'b&zn %

e, = Qa,

of subshiinbin =
Etead YL ECS), £Cea)= E (el

1 ]

kd& ‘%—mn[@v«t\ﬁ: e =2ea |, es = eg
€|=23

q!;r/, "E’-."‘&'—W» QK» Eo.
) Al




Sedq . One peepety i Bk
XWV&

ines P

LopaA C“W’ g

A Pr&w s “i“._ Cw» OHc. l) aﬁ l.O' P“‘J

WJ %ﬂ'uv
8o Rvq, e FVW-' '%4“-”(]

Rwfwn

| S

e

! Muuu g and Al “"“‘ Conchde
b te "'rvnc. n 8 J‘o

Rt pa Cava,
ot A I “,_C_,_TY,,’,’V’ 4
' Pag Presise
2 p repently of owd .
3 v Preperty of- a..Q '
» Rva, Preperty of oa.
s | PaCavq) J\x;d\u[f" «»5. wJ B on

T ST A
!@(1; Sy > a R ol




Rude of Fomsibilly 6,7

Ne_aa.ﬁ\'-:a tQM' ¢ B

.-PLNM“.




L N

EiAEaABfl.. AER 4= (A4 p)

E| v ... VEn

Jor emample , Shee Pvq ond
“'Ec. %o‘\ow:!n !.& an :ns&nc.. ng_

P VA P
——-—‘—‘ .

" Cpvar A o)

pha, \m%q Pa vaov)'




E|
vw-E 1, & 3

Aule =+ _¢

. =% -E _ .Eu=rEasE.
I Y 5 WoINE | msaly
Es

, p=nz '\v\%«x KW C‘LEP"’()
Px

)

Pz a

f\-—E‘ )
L8 = A 3

Av Cq=pr)  Vv-T . 4

~




o o " |
3 }“ﬂ'q &

=-T) P!;

“

s :.\\u'pgaz.t ot

“

; Frewn €, ,.:- @n tn%u e

Asbh \'Ru&o\ae

ot 7o
Qi’ g . e en ARz \Kv\e, w
en 2Ppesr on ‘/\ue_o O% u’\&w%

! L X2 eqencty f 4
wohiel 18 .‘V\l-QJ‘RP_bA e wean HRat \’Rc.U oze  O\SSAWA
SQMW\J?J be albbe :(5 wo -

es ‘\Kov\en ‘iue' Men wre

R, Y

€ on (7 L°IAQ p\lg‘,. '

| Rv&c - =T 3°VV\¢. WS G\GK\N;)QA:,“ \? Jo 8o

! ‘ i 11

o
- g Frewn By, En w}g.a E

=

'CE' ONEQ v AEn’!)Aﬁ,s"



Q-m (]‘,4‘“

5 ) g d e
=p ~F a.“nws we 6 Q“{’M‘q P-“W :

o a R

.‘W?‘Ll::-’m '\&p-%. e%. a, 3\Mun 0’\x¢wv\u U“’“ t‘

%M lls- we k’&z P"*’W“ o~ G\‘RNMX'JO., L
covobode | Rt 0, holdy g

Paav:\en

; dv\&.ko\h \'R&oatzw\ {

‘*.l:"L"%u P‘—‘?ow l‘. '\(g .0\ \‘Peo}(em ' 9% HRe. l\ajj.,'
éﬁn‘u&km §B,slo_m ,vobmqh can be |n\“;\d\«e)ea\\ i we

m P=l°‘1, ‘8 o\l'\'hlsﬁ:aa ; lg—%- “-g!(ova m%«n 4 '; 1
‘J‘AM F'PW )
Subprocgs:

Tnfer Cpag) = Cqnap)

of of <L S T :

' ; T Lpag e Canp)
\
A-€ , Pxy

« 1t R= 9,.,“.. .

B AAR Ren, 1o




e b\xaala c%, zuw&&v % ove,wakrv kb ensuae ’8&&

R
:bemw, . Aoy,
5 "a enwa[)u,v é ; b%, a Sek Af C‘Qaﬂla! Re bose 3

tnlts




2 s2a,

~ ) I8
Ry Xy see Xn TH Q’J Cx) ) & ey

¢.‘ CIhj

v o allp albS

2|l we ‘
’ b

l"nm *'RQ 24\6,9\'3 W& b\'}\‘eo b%» |¢N!KS o&
j & uab\d R—%ﬁl"ﬁk W:N(‘k N a Sw_m G\OS‘k“"e Z/(K)“

*’A ..-l'v%" <= 3, da, 02 & . g

)
:

\
|

P 1 4

J-;- ‘f i % CeMO! Znu:J.IU RAA Ov vc,uﬁ gtmi\h wagROMam
?

¥ i

Z/é: T Mone ayi\m

I 19"' WJ"v. i’ Ca.“ocg () Cﬁesol Cv‘\‘\gﬂ 0\0\49 ¢
Cd"!ﬂ )& Hre Q_Hlx \'R&:r_ te A%—hﬂ N Cdvvmn e!l&

24 Prer
Y !

3
i
|
i

e"‘hﬂ.‘koﬂ % e O\GQGOQJQ, \fot“b Oack [\QNG o% \‘Rt
At’w tane o%. mh'ru -%t.vn () lb as \;\‘ke w\mbd-

‘cﬁ:ﬂ E*D EBD Napw ‘ﬁ. ;AMkan I'Jtu
‘t w 't“uf/.‘;élfw o i B B — o

‘*4"‘"?‘




T TM L
T2 amw - % 3

2-‘ :
2! 2rwae 8 4,80 98
h w A »}p - ”1‘. Jo. S '9)!’9",”

\

.,j oy
N o L & 2 ot 4D =5, —.
‘“ Bew™® 8 pobosns W s et

‘Yoo - Dow  TRREG

o s iy

'&' ""‘\RQMA-uCaD %anmv\lskom’ ‘\oww mc»?&hs an e“"d

3 S

a'a\adx,.r._h n.%lk. alrove Exawsu\!e, bRy w&n&u weke

N

Arpgredt s decode
B above tggens with qd § o as}
.. Agp,w n wedilian  anccding M
QC@ mpteyerd O
Re  Caesan 'caﬂ,k.g o dehinad & be o WQ&T“”QM

M& £

e 3“’ Qo\. a:,'!] w\mb cq,mdt, ﬂRenwau. e
| wedulas E—v}waU will et be one - ©ne.

") 1

ol




| o
;Uuﬂ-.;)“g 2

—— B

o

(CINTER
‘»4391'7

'“'QNJ we 8
w%\.\-a..a’ and’ 0.0 NiRe ewa:vB 8 an _gpamwple o

-—
"

Space

~/ o\
rEWre LUY

21 g

St ek

Coosan Cypher & robich MR eflacemont & g

25l O ...@\Wac. il 1
'\"'»,J'Q," C‘;’jj) = E‘dj" Dsj AV\J ‘R@. Xewwumbu

q

£ 8

.’};
4

[Yesscge  con be Jf_mclu‘-
Ma}' o_vu_mbu !

l"“ CJ ‘\Me ' = :‘
n L., %:;Jl Lg w)
"6 © a onz 5\0&3(\;1%% o

nV\MaoWs VWA
elReds ﬂ%a WV\T e Seclon deale ;_;,
% °'6‘ H‘.ﬁtot w;v Q_a.ﬂJ W\a.b‘;v\n Qnea:b |
ﬁc O\&PMU» Ta

¥
L.

e boae .'s'ek-“i& Ml ™ o"\h&b“ﬁ Bl
d
§€ £ )\-:L?‘L’Am»ﬁ “Q‘bim

(~.
‘ )c:(f'

(<)

+§
i . o o

N
S
[, db

olhungrari o
W\ngb::\l’; J-A na

Mp>

”"’jl

i 18 ﬁ}ft&kﬁ

o4 b

.

fop aeP3h0 "y 7t “

ﬁb,"”’w Cdj af aoua-,
Aot Ag

i G

el E’LTM&JZR}&m ad

om At
H

&\&:w ‘&J;n




L) A

v ] a 2 o " % Ty -~
of" 24y glaens I, a\ .-1~l,., W AP TR A
' " i X
o U

N

|
alt

5 [:l,llj 0,“ \ B;R“

S
9 2 13

TR T T R R R P

G2y \ T'-""B' \'[" x:..l IV W
LS (hahaiel
["‘ : j [/la 12 5 :
[(WITIE 1/

' rrad

-1
M—"M;—. M 1 ] Vifo A HY S0 MAT2O
13 12
! VTDaM Tyl 4 ‘ ) o4

! oJa ™M
/m\. o oE

4 A ’
T ALY TN) 5 2 ere s lpdres ) i IO T F
4 J

‘M lse 808 '::‘- Bons slodd sail

-MM "fl" {I;J‘A‘/va-)‘ 3‘:'» (2 an YA
‘ e ; 4

S

¥

-13 {




i

| S Y ] tRew WRe
ig» He VVLAP'-I\R m-! G ,Qa‘?ev.\gn’:c’»
C\&J-.% 18 & A‘W\vtt’ ; V;‘\V\‘B\"oiwcput:)h b—a Mt

VM)M" v’.g_u eack \re %
Mdﬁpﬁgﬁa H\.‘M“" '-‘ﬁms%mwé Gﬂe btk 5 BN

)

and oB  batk s 'y

L MRax CoMD V.~ SHBUS * NBTHIL  RORDY
s (T P s, T
Waprr  Uym |
OXTRM FURYR  A&Dvs | Hsoph | OBIYH - .
Wspky SBOLVS FlevgY MeoTv M/

M

fhe Bieat V"‘e’“?"l conllsling 53 C}wta&m‘z,

3 n‘.gl U'Q
Rewee 1R bloth tength t." 408, se) pp ey

(o

the Sanu’ Wle.! [ - ;4 v (}Qﬁu“}an'




‘fﬁ‘ me RN'\Q- v,

3

4

mh,—m R yretd Wi © ' Epealibil

' ]
1:' 8&0(8 ﬁt“bf':

] [ stm e 2
EDJ Caaﬂ (x., xA [‘m Esj .

4 44
L1 :

xs o

v yake;t; ['D(‘ )'t*] \;‘rﬁz'ﬂg\,\/‘zﬂs‘ 5%: \ LBAKVG
o)

1

8 X, «\r&ax;, =K

wobs e b Ronis \ﬁe ,U\W?Q“e Sotmkc\hs i

X3 ‘&” Ry =

gx, t A3%a = &H ,

Xy =13, Xa=8&s

oy o el enendiy &

e 1S el

o eme Gund T )

il -

s

y : oA ) v
2 [(.,,'.‘j g

o) 4

e o

( 3%
x" (Ra@ - 43 CmHJ t“"‘f?,ﬁ .




o
" »

o e it e Sttt

A menms k t'lood\s %—%ow ﬁJoa&w, (a a BMDhts

&«wﬁ;. ey 9@9 wessage enceded by a0l

ol caliln on Vb of lage Dotk BT b

WM-&MW & ex 3 . ¢ a

;-_./‘,' . ‘ \
e (" 8 's © \
0 o l‘ 6 o " "
6 o © L. © |
»
b5y ,‘QJ(; .4{('6‘ ‘,’;.?h °,.4 tle o & ¢

“,Ea,, Lﬁarwﬂg Fpndop | vl be mwua.

'.‘)- ¥ A 0053

-

*.-‘” 2 (e, §1 ) 324




LYY )SQA&\‘\W‘QEQ -,.:lx - nt'
—

’ ﬁ. ” MQSL?

BRI Duncean-as b 40N = Qo 8 as b))

-
=

QQ Hy D AN
< szmv&?&nm A ;\aa Rc. (u %m J’d\" e%
el code ol X sl aode

a& T" rs A O\HW\V\I’E\DM ®n {'\l “"‘?} HRen voe

obeo,t«. e emdom gmk.,,, T bkt -~ PRom
Cav, ga '5“7 o (0‘“0 o W(n‘,’)
m % mw\a " ma‘ ammq ‘YW" 3 ke

.g.;» cxa.}ml\"z > '8\*’\]\%@:{? & Cnr mi'ey s al) aood w&“'f |
wae ﬁ QINCDA:'U fﬂﬂhv\tﬂ‘p \YV FQ(! O\vmm‘h%nh M
AR bl Lty demosionts 1834 Preteegs

|

8 JXMM s Hodu bs. s ,,M b em.p*. &M %
‘aém‘&ﬁhw M”r o U pesmn TR 68




b ‘05-
_gm'r OMDRR omcxx
3 i 1
:44« t
\;é ""A’ H'HI'[
LEPDD  NETGs L ORMER R oy

B e ey, _ L

!
.'T}J;g’,’c‘ S hat VI G
- ERtr

777‘,, 1€ T essn) Trey) <
W‘(y)’:';!_}.”,ﬂ;} -

75 cewde A fermntite, encally, Loct nuiasnne |
’*34 o enodss ¢ s4ey Seonndstin  emcad,
Susid . by, | Mksipe . and pn) Ly
(R v tifs, s

@M aP 4.91 JE/’ WunJ U\ /@e Q?wwamex 2:

e SR

Ko

56&4 &:9« oDL ’Ma,/fv& ehtocﬂ%

% &7“««' «f bhn @«@/ ﬂem % awidl
M\' “I"IMJ M ﬁ CS'aMQ




Wi sep u.uaeﬂ‘?”" LaTMK mﬂwsbﬁg
d g
Rspsy sX e & 2743

aﬂzl‘lﬁln n’ x

8&@_ R %quen’(o ﬂ% oweu\& 0&"’ ‘Q_"OB l"'

R mssaf So dmdv mnalthes e StRbetds shendiad

QD.A“L ! NO. 88 e "Ro.!i e Cu:be & o mumy‘kkov,

LQAQ) ‘*Re G‘{)od( swye W\Mb o w M?. Cb!kﬂwavmso

{-R 8 equnene o% 88 lebtexs %’\om e S'b"‘k of-
.E_.ME b Re 5@_,,_.,'\» © (AR LR, 29 '
"Ru@' e %—Q.ockswf-' °‘8’ Hre. M"ﬁ
B bsaa. ,o% as & heudd W\vms‘rh 0 by VAR
Qe e ol pametaRing o lumw clewents ane Re
T-cbentﬁ’v a\uw\v&?ﬁ;m M‘D o O\Qmu\lﬁn \"‘Exd\""‘ﬁ"ﬁ
A tons zQe_w\zv\l?,A M&ﬂ( checlk SIXDW\Q Wat HRe

(Qoxp‘, W ok & - &\»N\g.p Nows \Ra}, HRe  bouk

Iguﬁj‘ﬁ fa u. L&g we  Wile  WRe W\esso\.be.tp A t&ghw&

h tolumns ) Whese Row' (is S\M'\\.d Who ehes o tRe
A W’sﬂ-r HRen (’U mamH‘iU HRe utummm wilh £




BTl 1 2ae
B m aeyvee aaALY

™ AMTATWMKo St

m; / SRR

g ahs
4l 10.»\& s, MQ\M% s MMV\PQ,, FQe_ (otu\mlmsh',

Mmme. RO- [V\stwve. Su\&_, Qntuwm T8 CDtuw\n LY

A.,wg sm\s M“ﬁ {Bae&kza ! oo um b“ﬂ Coh.cot
lm!rm Hets e we oblad Re wnupenal umhr\a}w“.

Hs o T s mp T it n'm by
e | a@dw ta le“ Rese Wit b fewa, ULMM\MD
o MW—.;CDMSZ?M_M»M - Se woe W R

. g - |
Sk Tﬁ— Qnt'\kv‘nh‘ QA o3 Qﬁ(p\mn 3@ M
.1 é’,l"l Y
8 b MQJ\L Qn\n(wvm I )¢ Q_DQU\Mh A wel! ta?el-’

NE

stal vp) . S
L - ?“"{} belton, am &ee;v\mms ph“fwg

| YQN\JON »‘Cntuw.n L MM th. Aﬂ“’% &ﬁhﬂ
ﬁﬂ m - oz ko vﬂw




— . VJ'=-'__~_'_I_:£®1“< %J\QN&N@\"&‘N % ] oy ! b

t»_s%m!kc |aaslgment [xoblems G o spedal - Cose of e
wmw\ l\“‘mvz g\aano_m ) w& He : _& m\}\w;;u ls
“ss“i"' A  no. °5’ @Maum tﬁ_ Hre e%vm.o hmm‘:ﬁ nﬁ—
dw‘kl’m ab a WV\MVV\IAM Qsos!: Qm) wwenwmm 0‘\&%‘&

s

ot

Mabemabicad  formilubin'cp e Rasijrmment




ﬁ;u 2] 77&[7 hum[—u af Xawg # /_u l’tumgu

S N )

7‘:{ r“)@: We’kgeolau QA‘-MM/ /?am we/““"’mﬂ f,




!

e s nitren moflond chnL‘s‘:a;_ '

srn. (8

0 | M\QN‘

L&
7 \ R ;'_J'.‘r 2.5

\_ Afan e

(’,p/hmn MMA::
BTy

A 9
\ 7

TP,

A"
o9

e
Lo SCMA07

s [o]

[




4 uﬁ‘.\m‘\sf ')a:\%u&'.?'ld :v;oo
4o 289 @hisia

4 Asslgned Aovo

UAM‘QQA, Rens ’ max A‘J

A 7 A
: N'!:\‘,"\ :)!. J L1

J@ 6!
Snallest eleppe, t

Bleond

ERE Ty
e U4

& [ [6) B
ol {

'8

S

?'M'L Amz!“;é
419410 =59, ‘




¥

18 ’bs -aq
e R Y|
1 g q" ¥

NI NS 3

S| 30 by Sehleg

8%“ . : 3 \

ty/hoe kamo. B Cowvest ownx 3wer> MMMW
monim wmbs vw?v@wvﬂnookon GN&OHEM-

()'Axae.g}, Seonent 2 Y8 \5Yy
6 Subtrack Al R elemenks Grom
s e 32!; Hre %o“ov@ows zesnlbank  waliix which & o
W\Qm?w’a_h:m U\&o‘rbn ;
A B

|

1y 44 b ©

< D

p

g | bw 3% a 55
R| &h bbb 17 33
3 A0 93 . bb

Coess : of Rows = Nuawbex of b\nmm. %
f"'"’” m g\vﬂ’m - Umu‘) |




stq,s-'.

‘umn - SQMY\\:B

__-—A__-—~"”"—j
b v Ayl
(B . ho®
3 q . &

_L;a"" er"h

v

4

b b o &
g% M MR i b of W&,
2 i %1},“"7’,; (3

:










AWQSN b%

|
- e T ‘1}.‘7 ¢ X

T AL Nl b S ““'./“J.-u'
10 & o prececeancn of & g Aok

IRAZL I Db D N "}

\
(¢

O P o tchond for R pefect ihede  ackufbe
L Peeadona melabiuehipe ase fiuen bebeuo:

ﬂck&v%la e O i S

(B




°u¢lﬂ N,q/ srh
Q ‘..! -”'N‘ ““5 "“ th




Sl -~ L A\ 7 y i g
R O LR a(‘%‘f?v::km,m vt
I ° t“l d\&”a‘C&L Cbmak;n

diLip +85 = lsw«_lks.

1 -
§ l‘ g
\ J A= \k—’\ = b
3 1
| | e s
| |
|

g ®&o\w ﬁ V\r_a_o_&&n( %Xaw‘
Monbihy the i) qolb §nd Wt s,

|
l V of e [|eofed.




ﬂc.iL~ rni'?r‘ —’0% .

o




HE

honddovent i g

lotad flt - . /A/E;ré~£-d 2 Lo lox 0 ek — A bferen //fa}j,_ 2
¢ . g\,\?_ g\@‘» : - ;

Tolal  float poeee float el
(L - £¢) (1t fteat = s0E) IR iy s

|

l

0 0O-0 =0 E
f




\np

1, :
7 4 & J.

6
b6 |4
s-t fi

-

3 I o P

] L

,@*@ﬁi@;@‘;@#@

Hr-e

.. WN W“fw‘& tl:e = /9 Aoo;‘a
; B A ) ( n

ra

( 4 ‘ ‘

‘

S o N SOEE



8 iy

“?ﬁf g i ':'L"‘ ‘7.,-\

? \
) e Be PERT Nebourk , ,Q;‘J,“,& /&5 QWM /1«7;4,6

c"“y’ék‘ :oe <
W) hokat & o ‘

(e /”“’M§ of_ foﬂyﬁ% lhe Metécn
% tays.

f = [31-4/5-;-(',7
o

- (Z»_a— s
“aL Bt 3.
VMfauce
SZD:VVMW = (ﬁl_.:‘g
| | li-.—hn\lr\'mﬂ?; 2 (-t y®
%&b R W 2,: b )

b by

O R I T T e
._,b_.\-,b & (b) \

l+l\n*"‘ an _

» |
4 \ . —== N ) =
: L O e \.,5 = b h‘?ﬂ:’ Bt

wsrs_ 19 _ 3

3 :
b k| 8.
”J_,LL‘L e v gl \'a AL




A 5
1 de = ‘74—-39\r 36 + 1 94
—_— = — = .
}\w By 9 » i "4 'A,
‘9“1 = gc - 3‘04‘

B () e pb Fv o) y
( b e /kn/q_é, &mpé&? o '/4 0&7“7

",.,‘ ¥ : & A =i
T *"/J 6’7 éa F ba?
0 fv.'\"'l—!‘" ;

1k = = /4 . l ‘
-*h-d'*ﬂw és‘;;é '
3.064 i < i

s 2 'Hvi
d




#Qs/t

J“Z{ra ;f?& ‘14,-‘ 9‘S;//
d : 3

I

o /’_ff “’5 A fm/)/Jrg, e  propect a

/'ém-

»




SACVESS R C
N ; % = {0 «d '

LHEXW+8 g (’8;3)1
=5

b

S+ hxu 'H'Y Uo n-s
|‘1: b )
t { =A) ] - "

3-prt, HS’ ( )




— b + I TS




a1 - 3S
S 45k

0. 353b

P (“z. i?) .

i P PP LR

y

S (Bt 3 b ihonng A




FE= TF - Shek op 42 ﬂq‘/
(’Iv 0;?)
3
LA ey TF

’

pra of- an AQRV\:L"‘ QR O\Moumbb& Fwie "U

> K

ox '&\QQQJMG' mml;, ox Wab acRilly.
STE-

TE = FFi -~ CSTE)

4
w%‘? @,,i‘-;’; (e b Event

t’}ﬂ.a
z

Sy PR

¥

wohi el He a&w‘sl& (o be Restkeobv\.bzs' botfRounk a&%@"’uﬁ




{m E L MO[MJQJ/N\JIO f -
f e ho veliw & £ce fex ¢+ ALe
| Called G'J}ozné o‘ e . ‘\‘




f = ;\@'g\w’* X’ st AR
b AR

!

$ 3 ‘*?\(Q 2V N ?’)"% { Q\, ._i "‘ '.‘\, e o

#‘n &9; me 4; A S’%e&c ’8, neays ..,
o 51eq M . o

“,V,,_

The

@ op 1
A \gb;uenqz ,f Ve(ﬁ% ‘
‘s V;)' /ﬁ QIJ/IDZAJ Of 90 ke% 9@_, 5 ‘}‘

od |
AR e 6 ) A ok, J :
4‘4 f‘ k‘\m /9763 o4 f&om K, [; A

Vo

V3
63 “’ V\S-

y (205
le% :5

es

W




:
!
e
:
4

'bfa'\'a;‘/gﬁ,ﬁ:; Hat o /""/’ Mf?” @lfﬁ/lamfv v am’ v

C;Anuﬁ{" ?’“‘7“'

————— 294 ‘r‘l 1\\\
# ﬁﬂ‘\/\ﬂ s Sl b be (’owcca/el (f Hiere

exislh a A foboen any o ¢ enhtes of He 2&714
®x epae /} fe zxaM Con.&j:@ ' @ﬂ_é,q Qﬂbfy’e ‘

\l

/%‘e c/ym 3Cr9 "f a Ve"-" Ve& }"7“/14’ 6’1

R piihe of eJ;as m/ﬂ ?JJIWM/&V ;k,,a the

oV D4

&"lﬁ)‘“‘bl‘i‘w /5 ﬁe#xq 'cfv

-):\

D ::‘. tﬂ




"’ S

@JJ) d%aez
Vor hles cwclh
Gz M’e &eé— o;

s B

VS e

Seb (o BT i

E (v
ﬁﬁ., = Bpu = E blv) +

\/Gv'
e V,
ldgu

N \ K . g &
8V & even for cach e

¥
B 20 N, _
Ve%n




rgn'n;“ )N‘A ‘ Q

\

¥y

3
 H




V((,,):_. E’mgl cv.a’?] "=‘V _
X () = {U}L. Au"“".} .\=3 2

b= Cni3) guepd

3 S Qohte Can ‘,g
k ?Ar\ G'[V:l“i P vexlxces . q, a

wotte, as C'qz CPs‘V) ﬂMJA

A
“

Y




| Tt ¢:C‘.“ u’l.l‘l; asze
A 77k n wohied ar\#- /’E& pt?.gf- Ih,
mym..t ®  Clled o Complels  Faaph.

7:f7/é, cls‘Ji-_u:_JcJ M.

£y

o) Yy

whose ol Seb (e e”y'; 8 Called o
A ;&y-/' ad !,
ulf 7X714 @x o fa'/:\'/“é, aﬂ%munec/‘ ﬂ
' Mgk gl
‘bl}ﬂ'c w o2 btaraph ‘.“,v
A G ST
be rashoned &5 |
e Wine 'i-




l}" Jﬁf{,\“dk h‘l&h“ D%l"‘&" M e  same C&Qal&
B & 6 bt~ e g o g

"’ V é iu'db’ 'f,,,

(C & P



A VAN ) ¥ B,
A X?«ﬁu

, ¢
&'ﬂ!

s’

v

& = (le)’

4 =
7z

Cv,, X1)

4 ,‘J‘;to.”

f ) | ! (V, x) ’ ‘ ‘/«’—5

| BB B

1

;‘ vy v

| 6’ N G’l A

oy
% \0 V’ V. ul.\‘t“ ""‘

% 6 ¢
' b \,,Jn

 J

‘

'\-n\\,-.a ;\

:(}',,x,);f; Sond b be msmji&yw

»»w +

YW

‘\A'. x\ 'A\\,\’a'
7% af— J7 &

ol die 1

of 6}




5 Wl

Tiso F7ephs O~ C"/"")amﬂ 6}2 - v, , %8

Aze /f
Jond) 5 b UMA& lf ese CxBl o M
g s V, o A Wy ¢ ‘
] \» Va n 4.‘ 0 7] Atle ﬂc#} Ceo b lh 6][ i

% and “9 2 Ly,

6}, 2 6}._ M {
: h“f F i % a“ 3
o GG \‘ & Im

J’m me mg&w i Gn

»\’U '

\lrn\( [

44"'
k]



<l

!::(:7\

(U( = yp "»__V;_‘
J‘Ub) v,
: (*'(Ug_) =V

Pl ) = v,

o,
J(UJ)= V;

A dsraarghen
o Bomanphloms of o Graph G mﬁstwg

alled an/_amfmox/\k?sm of 6. : o
FCod dewk 15 b of al ovbmENE
Q%- 61 ‘ ; "J;\(i; < ,_\/.,wvﬁi‘\'“w”%‘t’"
Fyor=vi "fiv v
cwﬂtmwh

LeJ: & = Lvix) beian 3&:\,\&

e Covplement G1og b1 debiedts b R Groph
wwcﬁ RM:I‘Vdﬁm “W» Fveo 5\1:(.

. ane ok | adpateat T O

ale




blae, | 1Y , _
e P s Na.’,k nB» A ?Ro\J\k 61 @ an Altim'\mkvtav\ﬁ
Seirine_ms’ e mnfn_h % Bnes Vo2 Vi xy Vo xa Vs X W, ..,

K o R AR
%%V\O =\A CSkﬁxﬁ»ﬁ D‘\o:y\b = SA:D 6\03&)

'{'Peu Hre NAM(; &W:J E dnSeJ

vs5 , V, Vo vy VY Vo V, Vo W
b




, ’ggd’“‘/ noeldlt Vo, v, 1\, ... Un =Ve

|

and Voo vimo. Voo e Mobinck & oty 50

Gk ot g8 n Gt by 0y
) S0 ] ’J:)'. =R A A m9 i’;:f “‘;".

'

Sy

B Gt B wasd b cabedsd g
fEuo. Bnials @ N J\aﬂy belwoeen every d\of.a ep

VQK'??CQS ) 0&;«3 v {?\ 61 moq A
A 3’%9‘ wobteh B net  Conneeled & 08 & be
‘ b ascipons = ¢ il )

dieomnedad

2 ] '.‘-1'\"’;."‘.:9‘:\\
- :
/ - . :
Py YWETY ; /
o\v&m&w / Lo

Connecled

Cit wmad (A1)  dowsbs

——

e g



P 2

R o ST .
o densle 1R idesd  Sebgerh of G b

;8&-; e

J dml,l By, Bia, oo Gl e Conneded and ase

Called MW Compenenk ©f b1

018 i Ty e e

IR aatd t5 ke dbtonnedsd °«g b has  morelhan o

Q”'Mx\os\mb .

——p FT—D

Cemulz.l |- Lml\mmj: JXS QDMQ.Q_,QEA\
a cbw‘mmmb‘.

= 5 Q,‘r Ky,
it

“;\A‘ I e Jerd G wlh N Vestfees , K Comp

e admo
; ';_.34‘{‘ Raw\:, : 4 Qn—K) Qh‘
2

—nle

Na ﬂ‘k



Re

£

A E‘m_c«-n Cante) |- Yo

MMmum nuw bex e‘%m v tRe anaﬂ\k @1&

K
/a, 2 oS Qm’ % | )
>
=l
l K {1 ) 25 0
/a/ 2 Y Y g“: <3 Gl c‘("‘)
‘:=| (ah-K)
y £ =
lal =¥ V
K A
% l/;, ,,2 W /3,
=1 ‘

J [n” e C&au—k‘L—Q &n+l*)3'
A

)

n
il By + i)

o T3} rraff ™ d EFe o me
Ya, L/Qn*H')"*- C""M)‘}

."

Va. ‘ch,m CLh-H ’*‘]

z'ﬂ’i-"l = ap vulﬁﬁm’:’ O

he 1 )8
et



\s ‘f\t"
ikeston 1l |
Ve Ve Vo Vg \A+ v’ Vs vb e

"Q Conn ecle) 334,& 6 1@ EWlex aXA‘\koi% all tRe Ver s
O'B’ O are 0.5. Cven A‘am |
Dieerk posk :

j-&k 6‘[ b Cunmdéo’ 3&,1\5 rSsSwwe WRab

(1 ORI =3 Feeph ks‘)mz c\wns even \» veV
G an Snlen a&,\,\g

O conbale as Dederian il )
Ctr ot o choad vl ot abadg) |




e o oy el 8
4! I e
sly & 4.4 ‘D l.VuVl..Vs‘llb‘yﬁ 4 ?;

V‘“ G G ¥
/ : .
bl Asamm \'ﬁa}. aw’) 8 ‘e.\cen‘ 1% VEV '
k- frove G o anghLC%,,.’\L ’
l e "ﬂ mxow 61 QOV\_&A\M m“’ﬂk G ne SJ&:A&O

at 1)

Cnn.g\\y,Q} A C!‘use«) vooJ!* 8‘_?““6 "JJ v AGA 3oev$
Reorgh e odges o6 (Sueh Rak he & Repeofs
“ sk Name "B @ - Wd:lk . “

L

; % b Covers Al e e_Jrs. Hen h becowmes an

Cobovion ol

ard henee bria on Zoleian Th‘&

'

5. TR .A,..o{, Gy Heen
«2:

« Couse 1 !
% " C)oun

M‘R..*,% Y\%me\ﬂ‘

b &




’A S 2%y

a‘vw

28 v/

ano voalls k' mefnmb Birig -%«M.s o\d,“&

wdh'éw;iﬂ;;h o.uJ eub_qo\kvm,& | SLLEPP N\Dxedﬂm
‘R""*\" kﬁ“ ﬂ)o\éema eren_km' W\N,M?QLQM

woalla tavo&»m a\l R ecbaeso{, &

B st b 2&%&

A comneclsd av{\k rolh o cacks [ CAQLJ A e
c.ﬂ,— Qmu_Q‘J mesdcb('e axa‘\k




e ““m M#*‘%-@W;
g )"613 t_{di{ﬁ M’M‘P"‘- ?{,.‘ i) a ‘24

P PN

o B P L .‘Lxﬂ"hv\ N ) --».fJ ﬂ;fﬁv:
S .
& ruag 1f I
)| Eveny Conncckd gragh Bas o gpenring e
E s ‘ 1
: L O Daev M Yo

(o ¥
S -LQL' T 52 fe) N\ﬁvﬂwa’ va\uen!g,, 'sgvmt §V\Lﬁza‘\‘-.

6 . "Ee -gm any kmxo%*r
o G b R e K T et NS

X G

b i




3 -57* ?_«fdr
»

R n
Yy : WG ! ‘ e '.A ,<£| a =
M &m‘%aﬂazgw = V‘Aaa Vi )= 2,
of We vehee i O T

—

P——
—

e AV

lab - Qv b o o) g

R 1.(1-&!7;\/‘ ,"8\‘{11\/@,“\@3 X':'é”(! et Xq‘}

the Px%q madadx B = U,"ga ?Muexe

‘-,- !‘.f ,HJ e { 1 ‘;% ;, V‘. & 8"&'/?42“'% V\;’lt% xdo

0  ofterwmise
) % Cp\ﬂt& Hee ©n ctdlente W\zxmx,




\&*‘W HRak tRe MMM&M“‘“WJ,,‘ &B—’degs‘ %, o Srnq\k

‘axaph @ ntn-1)
2

et :
et & bea Shwple graph with n vexhes:
Uotmr 0z  mulhple bhes axe a\t\bweab )

leb & be o Vesler o Gy -

B \} Con be O\cs'?acmd: vorth abmost  h-l ezljza

Muu\m
Ve o g tv? = P!
\
/N
% 3 35 g9 A (n-\)
Mo w8 4% Mfﬁ# AT iyt R
Barx ! ¥ il i K QV = :f :
b o B T e

-.-.ntn..;)v
,” ‘ ‘“ﬁ“v J,é‘id..)
LI ik A

.,E = ntn-)

E= “t“")



g

i | 5 o
3" QU\ ye's e ¥R.. ase Qu v)

Dot 10 BaRel Vo (ks s Torapral Venles VCN)
S R, o) B SR E P O

("'U/)-\

)t e = “'-"..’31/ i

=

Ve {’,,L ey oo {Q‘,ﬂ, Ca:32,C 139,03
o A0

ﬁd -
eﬂ \ncHne. C!Qv?"ﬁ—o\ \cen e thao%axoﬁ‘k

,J & ﬁ l'\&mb'zx o% Axcs ’\’wwv V MA \b "é%w\ﬁm.v




R &eat\a M‘ ' | :
Cdt y, d-w ) =c‘a.t)

0+ cay, A7 = (U 1

(At (), A~ = T e S

'l} : “ .
QA*.‘U\) A=) = Cb‘.o) .
PR

R S

P —

ﬁf Cj{ has mogethan & WAE/%LFS m& abj cpf;ﬁaa H(M
) Coun be Y bl o ,
Wiexe ¢ b n ("“H’}' & o% m-cb(b Cbegna
@rﬁ &1 Ras QXNLHU o .-JVQK ; |
Hien IRener 1Con ber £ o\&n, 6\@3\ :

©
‘ ¥ (OB,
fresg Job 6 be @ Qreste Qd”’k ot am}(a |

Verlces b% cJJ) &z-oﬂa Co-m fRewn O ¥ \/ . M
ﬂg (G s Cnmed’g) . HRen h— O\Anqb—w +?’n‘ ; % ‘.

’BMMWM

L



Q)

-
x

i

L My,

=8 o mp\ﬁes b Here @ A 0’10-”» %’\m U

e Rl o suu pebh & 6
‘k\'tmwweeb *

N

| 3
Wb b e wmu Sm%mw‘*'s b

alteast  ©ome Ventex t éummc-n \"‘”’ 6“ UG“’

Connenls) .

J\u‘% l—z& G be o ‘dxﬁr‘\‘ Y G\|G]2 Aze. Cov\meclng

S%Wks ‘*‘-ﬁ- b te mﬂo\le G“\)%\i ® Conneddsd -
G'Ill)cﬂ'i— % {CVWUVD_')' Q’MU*'L')’?]

:i{MW':GM':' QV"X‘> G‘\Q':CVL.X')") £

Ng.

Q ‘ : 8 i

1.3,.,.')“,.,@?’3&-—\*.,’ ’/f" S hlv

P A ,l_p,% \“*&gw,w 'ﬁnm bTJ




We o 8"\&“ B\“H’ '%‘W V) =V D\leuﬁ~ \rd
Podp W= 0 % U-va pabh

Q&\emz \l\ e V\,Vn.& v?-)
G]\U(T\'a. @ Q.;V\h%kg) {
Ck'emmo— e Can W G a\“*“’ Wﬁ Qvaﬁ
6\&2\ 0% \lenWees w (\31\ l)oﬂa_D '

L] Vg

Gps o R g



"Raviad e by 3

!-{' Card), thed, Ctd) Caf).

Jlr-. - W‘GMLJ‘ 05 Ve Ree s

) bocde.
Vexte, l\d,mnw
b §
L]
6.50 € C

5.510- J

e

Bobc

a:b. ¢, e




2’*2)\6 anxﬁxovw_n_or W ?z\o\’\k \.s v\a\xe?k'e the” ﬂ‘“-f

& bpaiele
?‘aﬂ\k ; G"J\ -k o"yk <
{kﬁ cﬂ\?s Cntmecoiab i Hren' it }\M 3 one Csw\osov\g_v\_k

b?duam’ ; .W%
ﬁ& Gy s ot connectsd Lo |

Lok & hes n Qomowouq_.\k 4. ol aze Wb‘”‘m‘-

Gry 1 612 ene Grn  aze ‘n,\m\bﬂa 3”6\’“
ohach HMV‘P' e
W Vg s, M e

|




 § =E°%‘ }'\” o eM“dd‘ C

= b & bipalte




616 bt S S
gvmd. g% %d g oz \auw a U\«émk.f of W’afﬂ
_v\blh"—ob,_\fq_ ' y V- fadads U ¥ .0

Conaithen any. Cyce Viayuy o ovm, = Vo, Shoolepth

8“”“’&! Vo e \,

! i 4
1 :
- r, H\en \Ca , V'],, AL o e VI ‘i
)< 1 '
3 { ) g g - i
% Vi VgiVs ... € Vo
g : i ‘ |

‘ : g v p —.
! . (Slh(:e p =Veo : e \/) Cq\osa?,v? Rhmo o% n aRe anh...) '

'. 3 4 :zie n & even . | | |
0(“-—————'—' chvak Se G\M_k ! ‘, ) i
“%58\;\\/\/\2 Hla.k (31 “0\6‘ 0"\“ C’ddﬂ " eyen ‘ep.s/“s i

|
B |
e |
= |
|

CG1 Lol o oD Lvdes

|
i
|
|
i
:
3

leb vy &V
ef V, = {Ve—\/‘[ckv.v. )6 :zm}
;T ‘ e 4 5

; ‘AV’L" {’_ve-\f ?AC h




e e R R RS

sy’ 4= o) 0 T
lob P the Shented V7Y pedb ity ew*h,f

\e Hre hextest \fy- V‘J\A“’ c% ‘%h

20, q
v &l - even : .:EE
S\Vltz U. V C V, ‘ \m% hn : n aze :

L i, ‘o'. Hre taal' mewon (I\W* between
wv.—u‘ path alewg 6wl
ks 8
P 'H\én K)ne vv %a\lDNJ

el o logh

)= m+n¢&°f+\

*Fehmz V| U, ‘\a.“) "J""‘ﬁ
Loy, Shoslsat atbs ¥ Fauia

Qawe
(Nc;@ 0-Y ’\aﬂ\ a\jow&

\—3 e path aJuo«a ‘Q %9"
(et
wohich & odd

pr Cnﬁ'

VA & o Comh?\o‘a’tct’ﬁ;%.

wmm*wo p{m\s ef V) oze O\oncxcw\l
-)oaveszj A fJO\‘ns o O\qfint °% AV k & U\ofn\: o%-‘

s |
=Jo b B-?Jwﬁ‘-k,










rohexe 1 = nimbex % cheery: one ;
A
MedHay, Mo Shye of CQ%') - Flem or @

. mede g MO’R@L‘ \/Jv.;
H’rzxc we gMe n=\0







.___3,;.5

MQMM M = ‘&0

Wi ) Mo& !
T

S

{(5.9)







Whew = (aixyr bR Sumop e Sonas

Cooficiont of Sliindnd deviakin

i
=

Coogitient of kb o) codgptent of Faaliishy

eV = ==
x el
Calede R pange * Slmudedd eration s o epfiitent

ox \VaRallon }= R {o\\ov@o\'ﬁ ohsevale

svp 5% 51 W9 sy b by 59 %53 Sb

Nl

Rage

H%’SM!: Voloe - to west value

by - ¥4

i

="\

%o £ 55 + #a % 514-oh LR NE
5 5457
'."‘i {ﬂi













&

S—=—XAop
s b

3. @5
s

X\'Ic‘zo
\.?71 g

=08 “,989/\ "/o







i
s

= I+ 2+ 3+ 4+ 5+t +7

A\

Ane’ .‘{7‘_._‘ A ,_"" ‘\_I,

=y R diripir g 810 SRV
=

Ol Rl R
S ——

s = 38
35
E —_ = 5
ST ,
f/— = &
oo | G [ g
it \.-:(y = 5) ‘
b [ % ' v o
: < 39 \ '
o % - o 9 744
il -1 4 ! &
1 1
L = |







Uy thai Tty
of ko Gtk

i
/()Ame 4&" &#me%

(%M acko,

meitlog ML
By acksy

L A S W
195 y% : nmi‘mnﬁ }?J
: o -4‘ A(ka “‘k 7 rob e?}ﬁ.&a

t‘.‘




oo ot

M lext Lo ol
Eneces L = /’°
e p ot pe

/’c 2 Aflfyue,/,l,ﬁj«

T ﬁ‘ NG Hﬂ ' =//°
,c
.",ed ) »

..+,

levd of 8‘7"8‘:& ()

the ]mko\%k %. bzrg T azern @ KHnown ot
level f f%a,mgtmm tex) Swp o (oot cal h‘b"’"'.a
d\bm of Re test: |
gl clled the fewe {mlxm of We kit
"8‘5"‘?""" Mo agoiest  He ‘m\hwj, &Msrws's “‘4

,B’MB* v&c b\bw %—V\nt [‘(’m CKJZ o 0\“
peint & uﬂub,j\‘& Joger of e }ut d b

X
-
.,0\ -



FTR R
Dt 1y deve of Lgr3Pance Mhe (Tl wJaiksf v Sue

07{ Z il ay R
(Q“" (azﬁt‘mﬁau llaﬂ/p 52{ /2’/ “ 7’7'&4/ Aan ﬂe
f/i A\mﬂ«/@q‘ l/’njue c?{’ %
Concbns im a
" Lo 1 ?’ef?(/ce;ﬁ at 1 o /Pmﬂﬂ. e ;?

/,'(‘l"\'(’l)/)‘“"? /’%c Nex é ﬂe[* [,Lv(),QiM cf A /.Ln £ hﬂé

ec;m;l E .

antd

7::6 faa W‘; oj— loe Means:
@W’m /Fvw !:aléfujcd' &ie 34’7'4.9 Df “haa
( 'ﬁ‘,:"’ F o \dhmn _/“m o /?71%[&:»‘;’ h,,'g Mm//,,

3

pn an_# é‘% . ..” 3’ ! J&~
, /\b\e it B é"é:"l ;,‘.J‘.%‘,&”Q!s By Meanc aze

& o a8 X




o
R

J’a-.,.. aclalli © 3 Plaes ( bk vahes of ¥
NS Af e for e bl b

Ju”f VELs ﬁuﬁpL d = 2.5

J’anyyé Ju;. of q%

(/eas o 2nd Siuph 5.
2d  Gmple 5y . a3

JO) OI

a4 .
lhnr‘ ‘.

6o ¢

/- 9%¢)

Men of 2 Sampb X, = 4850

/2e0



o 76 Atepley at d’;c /e.v:/ Ssee e

!
d*\-’4—41/ V‘qjue ﬂ,& ¥ ‘u /7@ d“m /*e' &—[/c

4 |
A E e o Mewn fegpls S Same. |

gfe&h: én_#‘ MQM%CA;‘Q’~ 9 ‘\"‘# P &m/‘umoel
Jone lie folbeoss oo tt.

X 9 tory éoayla
Mo -of I‘\”'A‘ 2 5‘, . (qu %7%
‘. Used of th g vio

9/" /@vc/ J'S" £

. 4 ,z
Mcaﬂ l)ﬁ e A&\' ’300 4’ An o A'e.x/)
N 3 phr o :
| EP b5 hrs f2 . fopir s
é\ |
£ 7)o ({00 {
0/ - (oo : !
XT': 1300 xT: /4"’8

Tk \ S8a = 93

Ly Ry Clheid no) . IS Rant “A%ﬁ’"'& |
,'& Mm%‘f e b weatage oy

, M we ol \«’* ol M }\.,35».)
Y M 7"/‘- R &M
r




%ﬂ#\& t}w‘la QM—H al: '140 AVJ’f cﬂ%“'?f“%
d&u,«& b )+ Cilhe bf Zz 8 eater
g ‘_42 Gtk e op .
RETERY P“ﬂfuz\ Afmlz ‘ nyﬁffc‘»@ CZ’%]‘"C—M &
& Menn 4/¢ i/L Ma
72-4 for c2bs f b
B ko S i
&9/&0&.4 aﬂxam /ma W/Mm mz(‘g £ 8,9 ba
e
#9 ! "”3"3’ = 3&
SR Y

He /ﬂé@kﬁx '

8§~
R e

S', f 8 2"
+
ﬂm z nNa ;
/a.km /Jn{/ﬂ ar

/ %,ﬁ"" /‘. .k w woe




A8 X f\ -ﬁ‘.,.,;;,& '

Hri g 2a (He Samplee

ol By 92)

Test 5‘@&2 x

s /?/4 I U 'S anples) ol S
el of  Tyntprcancs.  fenee, B Sampls beloy b
l#‘ /1;/«,‘,4.12‘5»9 woilth Be Same Sed.

e

v A a2 & 5
i b el hs WY 5




- Muw Var
’V J‘- j&__*—)
0‘7‘ ax

el 4

*'T_’
Skl i . -4

JE (xr)

e
- J"Y" e 3 aw
I (F) o055 ('f




‘"LJ <$W 5' Sempl a‘? ‘-&3
e R oIats woas found ,Quwlmnw
ZZ 9 4 you Coné%.‘w Me AJ’QX”‘
eokle  on r./, /Q,J of  Fprifleant .
Mo ! LY = tho |
He: potyo  ( one (aghd) sl )

Al B L AT

lest QL L  C = ¥

Ky
—
n-—/
b | i /
_ - lly <
(6 ; _\/.Q)r
26—/

- RS SR N
b 2

/ey&/.f c?fiyﬂfe’wé q/t 0085

A5

é'ﬂ' ' 25— /_\' 708\}'\ Y, :.“h—:\
Z’feué‘/ :

3 Wy
s onoff [yt o005 s
(c 4@%%&

a,,‘?éﬂc.,ﬂm/ue of L ab. oiof o WiegRE 08

{




1

Ca
N \ B A \ ,".
R N e T

B 10 by P — Q¢

0’?‘3’ f’“‘””“ - SN *"’”v‘v"”

1

/m ’\:%lfau " oPa»y,%, o &3%-7 k.. Aespeck,
Ad b fplloniy 52l ?




| = [’YI‘EJA= 2{)0-*) ( ”') 38--——

=~ 304‘_36 ,?8@

—_— = —

4 g




q

Nave

-

St

"

l—eﬁ’ .X\U

“\1 &"W\Q Pasante . : |
be e B\tsavﬂkoo %m [mo Sow\[\es I

Hotr 832 =

Hie M fpn_
T [.2_1)

= (l-5% 96

. 8~)
8

= 7 Gq_(/’,_)z_:

= 6-48¢

L (_z.)

= 73 X1 (“'

¢
= 4-4’

b - 285

6

LV/“'O‘

_ il Vi ~TO) —teT eh
ot ase o COQ«JQ l& tvo B“‘ﬂ‘“("-.‘_"ﬂs tan be

“dgc

:\

P | = p [ ri
: ‘ ;
f

il

o

W

I8

.I

‘ |

L]

: |

i

¥ |




w Lthe of F < /4‘/9 h"ﬁ
#. 8 Aqau ak s/ hval.
VRN oy 6o fvuﬂ-ﬁb wiay b of Quns,

el

:1 Rosrchu Sormple axe Y - from loo fupnlalicn, and 4,

“'f‘x {/5 ty g ta B & A ¥ W &
4 { T |

"“7"[ ;H 28 2 ag 4 M N do 3| “"tr,‘

P e Poa of i fepubihiny and st ook
I e A

#‘f /‘/I 'ﬂg :
#ri 2 fa )




=X - ‘(l-&l)” y "7-&8 =(4’_”)
s i R
i 3|
b
—4 b a8 —b 3
'y
-3 A a3 = —'&’—/
/
‘. q
* 4 &s Sip
| W
Lk . W a0 TR
0
a\ I\ 8 8 3 g
3 == e WM e - R =
|
22 | \ 3 '
& e
W 3 a 3o 3 A
__+ T Tu RS S
E . : bl R ! o
8k 5 &S 3\ 2 :
5 { ooty Caaia e
an b 3b S5 - ua
| i | 3 3 bk
P g sl o B (R
= | T2 tenwtmg 2 = (¢-7)*
= i r e 77
e i | 336 = 298
Py P esrSON N IR
k. = x &0 =
4 7: N (0
% =dl
i
= : - &8
' ?z n -
6 = = (v V%) __/“f‘, = 14
i f
= [;’/'7) _inJ PR




/g e sapdd, ora.a,ﬂz K W«

Wu?aau re,

45 ¢ , /‘ojn,: "bp @ ‘

B Wpare Test Cp* Fort) 7
(9)’ =@‘SWJDPR¢7MM¢, %é’ SRE . il
Ef = gk/ké}tj feyne;»?; 0f 2th evenl

Aok AR P~ ; (\o;—EQ
Boees o e

V=0n~| Nﬁe,u nis a M ber Of I’/ém.vt:s Ha

Seass
ﬁx ‘fnﬂﬂ’rﬁﬂ/ Otf.r&,;?;hh;’ Vb
a/m?ym df'hlh/}ﬂ, Ith..Q,

nmm.,l Vi 7




ji‘ “\‘;. #‘.» M'eﬂ&: 3'\ AMJ‘ YsroS 8 \ﬁ&\ *
#/' (lte 'J‘f‘u I-JL#":’:/ " ra*—’&:‘:‘

bt obiksh ;»125 (ot- E*
- | Elr s

o &-v'

i

L Eek) ),
E 4
-fwwe ‘ |
, : ¢
..‘ R X K \ s 4 h‘
" No « of 1o e ! 3 A
' | t ' as S8 Sy o .
i @Af@u&%’ f»u?ncmg or o 32
5 L hy ah b
i ’ £F ey bk b |l
; Expeclsd o3 = 8 \a |
‘ )‘ : 2 ° % P L) n
| kot chbrke = (do=91), (s8-w), (8=24)5%
- 49 hh il

2 4‘ 2 2 2

b | (59 —44) 4 Go— %4) +(eo-44=)

7 Lk
| ! (!é + thy + &Jé = (75 LT -950]
‘ / a8 2a. |
1L b ree

leve/ af Fyriffeone X = o 0f O{{p j‘_j"lﬂ
Cm’kéd.ﬁ V“Jﬂe Df‘ 71 d 0. 085 foa cAﬂnQ of % ﬁ-r ot
ﬁ&‘&m s = Uo7

@,CL,.:.,.- Colenlobid VJM e 7&.12..44.. M. btk




i

o ﬂ.‘;\hﬁ'g&

B
k‘.me acctilnls

g A\

w 2

ep/um,&?/ D&_awu? nmé/:mgr - .eac'[’ c/ f_

b &

=g -n
5 /)

PR 9 o ¥

N d.y@ \

> ,’4\
AR PSR ]

Y

~y

RO B
3 (19 ’4)+ - .;—L—J i

s — It

%

] A r
»\»,S\- ;.M'ﬁ LA




(bl 1ol £ ot

e <t 6.0 1l 1
53"@‘,{ {’Q"&v 3 {c

L=
; 6‘/ =g
03y

S ‘ Famt:
{ A ’
/ A o
»~/ A

S AL p pg?ledibd il ety Mew Ho Z*






