Daﬁgns
Problem in o\q/'\c.t«“‘kr'e_: CE%}'M‘\MLAFAI J.Ls',‘gag)

o V l]F-feeeqi- varieties a{— ﬂm;n, want o ompace le

—

Geara ﬁpes: l) Z,g)'-l)S‘) 5)1

‘Al&o wont vouy cond H10as— SO'II) +er-tm+we_, e'J'C’

b \)lock‘s} eack a-r— T'Lv.

S0 ym mlee b
‘m +emS 0“' /\*M}’U‘ O‘L 5""""‘5 "‘esu/

Soma Si3e L)
‘™ dHerent Conditrons
R (1,2,9%, zz,z,ﬁ) beF (% 4ypes
so\ A Sl B ot so0il)
* Too nelficicatr o fest evary sm“,\ ” Qw7 011,
but want 42 Lompore all _ﬁ:‘:’ﬁi“'@ 8@',45 + Ae-{-e.m',m
the best one: Teze
|

go'll k- 122
Sal @2 3"‘5.
s6 |
|4
X
. /3 o
zqz Fano plane

|

D

’?/b[od"\) each Pnir pL 3m:‘45 qppeo\f} 'fosal—l.a/
in emactly L block.  Each gmia i pesied
3 eSS

—

+Ta ]M( how eoch poisr  pecws in N blocks

each. Fadn vmiety  octuwes in r bloeks
ceeln.



Det: A *‘6’)") X» J.Qsigf) 1S o collection of
- k-elt
blocks B co/\s“sf—‘m3 of A.besdx o'Lo\ set+ X

O'L' Q'-z-e Vv (e“‘s o‘F x ore La“t—ﬂl /’0;-\1"53 ¢t

A E\ru\/ t—clt subser of X s ia exM'H)«
A blocks

E*; The Famo P’O.r\c. a bove h N Z2- (7) 3) I) Jcs;a A,

—

Qe./it: 6/‘ A""I) CA“Q-J o SJ‘Q)\'V &SM .

Nete: Well be &SSWV'-:"S ""—Peﬁu’fl bloclcs are_ Ao?
a“owe-al.

fe (Cf&) s o t-(n, k, N) design e
whot A7 A xz("-f>,

le~T

-~

L&M/v\&.; A/\\/ t'd&%lljl\ S o.($a on S — &Lg‘lgn 'é(‘ 447
s¢t.
PL  Let+ (x)B) be o -0k N) olcs,'jnl and

\ed- sc ¢, ‘Tl"-‘-f\ each § - Srde cobsef S £7< ‘S

containad in  exactly :-—i) cebs TLK of se ., Ech

T octws in A blocls Be@) co +hie 3;\,‘& ’\'(Z:f)
O CC wereaes ofF S A L'o:JL& B) v ha e we haue
ouu'cowd-:o\ |Dr the Number o T ontmin S U;(_L;A aay
‘ven bhk B coboiaag S which k¢

Hive con 8 2 S 't"-s>'

Se (x)(g) S e g_(u,k,i) desma  wharo ,\’:;/Z:i

——————————
(%.s



Lev— r he #he aAumbe~ ol bhecke each xeX
(A C- AC—S'NSII- 77\'-4

blk=vr
rreufﬁq_r K:f\o5 > V;r+u.a,l. 2(0\.’;47\1

LeMMa:

OCC S .IA)

Pr. b k= #pas (xB): x¢B, BeB

—

Z N r
(_,\a\'e.'. r C}'l o3 b )( P/\Q‘J‘)OMS [2 M 3

LWA': i/\ o 7’&0‘-51/\/ hewve r[tv’)S (V")l\-

P«C: r=# bloclks xelRh s cafa med 'm
k-( : # wo ek onotbar Y :
(- PCk thar o[+ 4 paic w/ x 7..ql>locl¢_ B
v-lz# <lfs besides & 1a X
)‘ o - | bloo‘l.! ca/duzl\;ﬂ Cﬁ,y)
F'np ,ge'x. (u-I)A = PA'II'S [y, B) s.t. XY el.
= r(k-l)_
/
.De_g'- J«/\c_)).ex\cc_ matax o a Jcs',j,.; Wrte each block
oS o O- fow  vedar,

E}(_' FGM P(a.:\g_ ; 5

_ 1% S 672
[



O—Q‘q
- O — o o

S

o |
I o

-_— —_— — O & g

0

v

sY#M-{Y"C
M Ma'{',’f'

of e &LSTaA 6):(?()(8) IS
omo\ Cd«,Q'B‘b O‘€ 'H‘-uspbﬁ:’lj

(,o.(\ lencmaqe (oS :
r 2 3 Y
I | o
i 0 0 ©
| 0 O |
o0 | o
0o 0 0
0| o |
oo | 1
DC'G'- TLG— llq_c\l
. T
wry tHea \))
flmz :"\C'l l&o-/\.ck_

X'= @

Mpg‘["\/-) 1()

L.

@T; ?2\39;;3 : )(G-)(i

maeta © 0('—5‘:3»1 rh o 671—'5®

Symaet ©

™
.lsomrpl,Z,

EWM"ELLS'* : (X,(B) —_—> (x’,&' > e a
X = X’ thet nduces a b.’juﬁoo
€ > o

b'):l Q.C‘:M N

Note: Thee o N,,\.H%\r'm, antsm

WI\TSI‘\-S - 7SOM6rf1l}SM 7> {b¢l{,'

Ex: Aw\—tmrpLBM of Hhe Fans /o/w:
I

(2
ce>3 .



E_’li: A 2’(7) 3)’) vlls'.cs,): :" ,g' tg

1273 o
4sk €9
7€ 9
=
158
369
168
149
357
[ S9

7267%
TYg

Dual i a0t o~ "Z»olcg?jn) bat 1S o~ {,A%
[,?L\a_ .,m[. 0(:’& (’J@g;g/\ IS o~ [-,lg_g;ﬁ/)

A‘b()\’f_ exr :5 o~ l—[ol{é)L{\ A!.S.laﬂ

R d oo\ S o (_(n)bl)'5> 0"’-511/\‘

.T/\ ‘lﬁuc.‘\’, z—ol_e,Sth/\&l plu@;‘} o e 2'(1.5&:3’\,3
"'HE their "f""."’u""‘Q AN < 3 3?, \ e, bov:

The (Fishe's Taeqaalivy) Ta - 7'p!¢3;j/t ~th

kcv, we have b2V




P/G Ficet nte Horo f M s Ha '/ﬂC.Majlﬂ%F)
X, - -

- ﬂ v

B, \
Mz ( >
e,

MTM = mebr whose (t'))) eatey 'S
:l'l«e &04— Pa&wu’ of co[vum . w/ eol )
i~ M

z modiie whose (55) enbey s
%# Ba«*‘n‘m’ul\ﬁ Xi ouuﬂ Kj 71/-‘ r?‘_)

4 B coa%:n,i/\':) ri s l‘-:j
. - (V1)
r \*ﬁ’ ( ) D.v,; L
\ ()
(1)

= (NI, AT L
V\)W\"" o~ MT-M 5 Mas‘;nﬂy\,(ﬁ\r' u\)(/n&I'\ ‘”0“'4

9]/\9\,\) bzy. So Neat fo compe e
det (MTMY= de b ((eA)Ty+ N T,)

= Prmlu.c-l’ ot elale»ud“&
17\0_ o\“’iré Vector M:(:’\) 'S ma c-‘jznvcc:‘vf

.
1

—




W/ Q'(jOA\Um(,'-*-Q r~>\+ >\\/ -r+4 A(V,])f(‘.\—f‘(k-]\

=rk
The o\rﬂwcbom\ veefos to W ) ke 4
-
o | )
0
1N DtlgO 6230—«,& WI e;aenvalue f‘-%
D detc rk(r-)&"i‘
To chece r-N10 we  have
rle-0)=(v-1) A
(r-h\(k—ﬂ: )\(v,\\—-A(k—\)
Cr3)Ch-1)=z Alv-k)
= v
/ﬁ >0 >0 by assunp?i©n
5o g 3 0.
Thas  def MTT1H0, ¢, b2y,
- TF roed  such & S>_designa TS o lled)
The AE ! > Sng D o
[/ 'Z"&CL.\%/\ -J/ [N
0\3 (o;\/
v) r=zk

C.')A,\T M b[ou‘% {’\D-U'Q/ >‘ com MoN po"‘dj

d§ A—'\Y +eon 'Olocl(.& have o 00 S b y\qmbe.r 61C ran'm;;)n
pom



PE (YK by k= o
(b) :>[C) I-[ /';I(I TL,,, M:):'—' 'S;M < k7
s, MMz MMM
- M[(f—h)Iv*de‘)M'/
= (t~0T s 23 )MM
— (f')) Ir +/\5f

ax/\d S0 any 4o b[adcg boe A P?‘C N oM aain |

(ey M) +inlly

) D) 1L fd] /s truwe then *PLe
Jual decign IS & 2= design,  and SO bzv
ard vZP and 5o b=V

Ha.&o\ma(k 0!(,%]((/\ E

Def. & Hadamord mafeix 6 an 0%y mectrix
Tt 2| earvies sk HHT:T,.

Le. &Lc(’* (oW ? hos G‘) 72>:f\ a/\,d'
- S
+wo WS F,i/‘z have C?\ﬂi}}: 0.

..E_’C.’. [t L |][]
- | =\ vy

(1) U R I N



3 ¥y Ha&amara}? < \‘ l‘ |, ) )<

size  (after 1)

~) MmuSt have uUen

oy Hedomed wotdces”  Equolity case
"Hodomod det thm: € all envies f A have | slel
|det (M)] €

. : w6 | by -~/ Jd on !/
b)oie— Cen M-v-['hpll any <0 6~ (o Y nad S
hatt o Hozia—ma/ mobrie.  Also swep rows

L7
i

E_E'_ Norma lizadh o a of Ay

'S



wl Hm&ku\&ﬂ’. MA.M(LQ Mmust k"\de- V\:I)Z)‘l—t_
5¥e >3

'-Pf.. guPPDSL H \_\ Dl&(\/\/lafa) Acons“ er ‘(‘;/‘S'f % f‘du-'g/
noemalizt aad Oxcr‘a.aje e So -{L\-e7 look ko

W\A/

X

1/\/\0_/\ R+y=g+= 0"\"!

X+ W=y +Z

So K=N"T= W,
Thees N 15 div, by “.

Cor\',e,cm COPE‘“-’) There % o HMZ&-MN‘/
mod A1 K ob ordec Ut Lo every 1.




Conneckron *o Ae—s}ﬁ Ag

Pr&ﬁ', I_e_{- H bQ o Aorma h?ec’ Hameok
MQ'-,-(.;)( ((:(s’f_ O OU\A ‘p?fo COZL&N/) a// ll§>.

'Le-f’ /‘1 b< -FL\.L m—\-dx -Fafmao\ by dc/e/';/'j
-I’IAL Eint o) col -C‘b/"\ H and /ep/ac';f\%

evwy # by [ axd -l by O
Thee M s the nGdeat matrix of a
5 -(Ue-1, 2t~ 1 4-1) des;S/,,
L we iaskad ceplaa #( by O and -/ byl
ger o 2 —(qe-1y 24, +) desiqa.

| O O |
'|l~\-\'| ~1

it Bl U IR (RS I o
L T W TR I B 6

e T I 2 IR T

I T I T T I I 3
e T A A A B B S ¥
ENEE NI

‘i"‘ HA&AM»Q PSS ordur ¢
(£=2)



Dualf+¥—a,\ (SoM . befw een P ond Lf's c}w,./

/-Caf o~ Cvmmd‘f;c
0\(5-,54 0 o +ly D'—ZQT) :
o o o’F‘ b];;ud:lbﬂs
P

o X8

T:®%—>X
s.G. xe@ '\-F-L

«B) e ¢(x)
I—L Uf:&Ag o_z\)\ CO“:iAx]
So\\( {’Lo_ &%ﬁ-kl‘f‘{ ZS al _?d_]_"_"ﬁi‘.

B A 2-(1,62) - design

wAL : '_‘
X; %Sa\'wcg " -
- blelC Q'L ]
B> §blocks oF Hhe Lorm TR ﬂ
/é sl\a_;i)o[ Squores (a vartrca

ol !xd(‘;— alijx\m_a./\# u.;/
@ qruen Sgusve x,)

Po)w;ﬂ/: X = 3 assoc.}ce/-e_a’ b\oclc,
).l:'\ Hhis pol"\ﬂ.ﬁ) re XIS e H‘S 0 o3 b’ocl:.



S‘f‘f‘onc\\y Qg,%u\(&f G‘ra'o[xs (SQG-'S‘)

gulee geaph— oll verppas e cors e

loff‘ Ao SEE ""/ o tess (e, A)//\3 s

x a‘)/uP”\ wl n veHres | not K or ik
Cdﬁ/vplq,(\l—a’f') J""- # COMmMon /\e_',-‘sl'\';ofﬂ G-L Ou\\l 4we
verfices k) 1S

e E x=y g regelar g b
z N L Xw&:) H Yy
M NE X N)\—u&) t oy

\\T
*

= o~ Tetersen 0‘”‘/’!‘ :
R G N/ Po«auv\a-f—t/g
(IO) Z/ 0) | )



C()w C.-', ven (s DQZ.S]C“T/\ w( P falM:l'y/
Mokee o %ra\pl«. on X whese  we ')o',n X —Y
16 *EY A N Eo (=)

b 1 S < ;;

l)gu/q";Z o[u‘]rt-c_g

Not fﬂﬂw\ﬂf WA «\'{Ats z,mm.p\e be cause QOWJ""A&&
7‘60,('*3 MA 04*\2,/ ATV G Q'AT",

\,e.mmai ‘T}) “/\ oA f@'ox\'-!-r o") we WnweJer
Cor a\w%ys\ have  Re 0'(*5) the a.sgoc.?al-u'
'_’)”\Fk NS Q-\—(Dl\'ﬂs\lr ('Q,obvv\k/,
—P—f'- cOF AU, We  have }o’(;\) N 6’(7)]: /\
‘EOI' “\l **Y CVJM '\’t{, (’.0)5'\3,/\ .:9 e sYNMD-"'r;C
7/" (‘!s k,\%\ &69\6&/\3. go VJ\"“"H""-( of Aot 7")7

wee .LARQ-C,LA“') \’t\aT (Aecer ™ comMmon



f"" 0\.‘-3 J l\ﬂzs &%/% k ; G

/\o.‘\c\kbol%.
P e an (n)t),\),\) SP G-
F/ﬁ \ 71\—5 Y )(: %IQA\‘M(% at (&L‘fi
—~_/' 'S_ . '} Q
oKk @:%u*gﬂl’é)%“lélou{),,.’i
| ]|




(V,E)
Cue,n,/&t Gven aa SE 6 ot Pmmm‘cfs

(n by WD), Hhere Ts e Gpmanatnic
Z,(/\)k)ﬂ Aesiqa wf o palm}J—y ot
9',\[(_,5 /.IS-Q/ "\’U .I‘,’,

P, Le+ x=V o ad lebhae He pbes
Ve P etz o+ At?CSI/\faofS o+ each K& X_

'ﬂ,\l‘s 3:|/LS -H,.e, 2’[-4)\(‘; >‘) oll_g,'jﬂj

k. Ha Pd[mrfv‘y conds  ealh €
AUGIL\IDN‘ block, (8



