.2\
(B Swe @ set of boes of cny vduwe cancover @,
¥ (@) = nf { @\ ==, 00 =0
oLy The \;b\um, o{- am% box is nonmgat‘\\e ba, cﬂ@?in‘ﬁoﬂ.
20 e infimwm of <he set of voluunes of any. collgction of
bxe< i< ron m&at\mq,,

criy Let M= 8 V@) ¢ (B) e, covars B

N = %L\ID\(B) (Bi)jey, covens A

YA

S & B, MCN, *M@%No"
'm{ N ¢ if\{ M
= kay €T3

i) We will use induction. Bese Case: T= $7,7.3
NP0, 3 (vovgs §Bytie, s £833en of AA ST

> By e mtA)+ &

At

2 \Blem Oy T s

YA

= ALY T t S 2 z 5 l*z IBJ

Now, 1 By3sequm is o Cowring of A U A Thon

ey

10Vl
: S, 2 2
Sine )26 1B h%ﬂzl& ACG\UL‘)\ ) )

M*AD) +MAY) 2 2 MEAUAL)



3\“& ¢ S w(\)‘\‘\‘(a;%
ALY +MAY t 2 2 MEAUAL)

Let Ja-= u e, ossuwe (4 A 2 mray),

1€dn
N.TS. *Y\/\Q{OY el
Let A= U A, thon
JCJn

m* (U As) = m*CA L Anet )

ATy
< MEFAY T M* (Arg)

2 M*(A)D
Lejn }'\' e (Ane)

= 2 QD

A%
) & €70, F coverings 1Bmi g of AL L=L2,0, st

Z le\ < m (A)""—
m&l;

Then, > > | Bm | é[% W\*CAL)X'\'E

=) mey, v

let T= uzhwm LB Smey \50\Oo~40)rlv\30f UA ﬂw;fw

MO A € = (Bl

m¢S
Swe 25 1Brle 20 2 1Bl ug hve

(O A ¢ [% m*(ALSX*Q

Sne ¢ 15 axbivor,
m* QA ¢ [’% m™ (AL X



ity Foy oy CINQ)('W% LRy of 2,
Bl - =B 0L, wnd $B56XY s o vy of DA

i %\fo\ : {833 wowb J'LS
ane egpinalt, so
PFCSL) = MRS A)



12>
Nevo | {5, 18 that conr A B, st
S Alem®(AYre , SIBl & it +E
Thon, for oy ©3, AukBy also o box, so we. hawe
(Ac\= mr@ay, (Bl = (B,
\AuxB; | = m* (ALxB;)
ALx By | = \ALLIB; |
—Q\qm Co\Lcu% 23 and D@P‘mlﬁm t2.1.
Now, sne Ax & Y GuxBy),
m* CAX ) em*(yj(ALxB;))
£ > mtAxBy)

)

—

"‘M s

= \AL\_Q}lBj\
& (MFAYTEY (M B+ ¢)
Le‘t'l"\na £->50, we howg

mME A X € MMA) m*(B)



F.23
@ Fst wo cun Tewvitg
UAJ- O (B \AR) , whore Ao =

3=

=
(A = w (O AN AR))

- X
= 2 LAy ~m(As-) |

- Lon Z[mA) - m (A ]

Y 1=

B O A = AN AN

= m(@\l\ﬂ = M A) - m( p, CANAY)

< M(A)D ’gc‘g’o\o w (ANAR) ’Emm (e,
since (A\\ ;) € (AN Asn)

= poo LA - AN An)]
. Lion ICAN CANAY]

oW

< .Q)\N\ m (_An_)

n7W



o
Tivst, wo, detve o sex of bores tawslaed o (0,307, Lot
A= 0,3 * & (U, Oy, e, Gn) s Cl s, O €50,1, o, -1 )
=7 Thate dve 47 bores in A, and A (0,10 sin we. exclude
e boundoxies of each box.
Thodre,
g w8 = M) & mio.13]=|
= o e g™
Secord\. (gt
Bi= {00 %" + 7 (buba,—, b ) i b, bne f0, 1,0, 413
be a set of tanslated boves of (041",
Now, B tovers £0,51" exactly, so
[o, 11" = S;)l By, ¢B
‘nm@?\bi m(to, ") = m(g Bu)

& 32: mBL)

=@ (Lo, +1")
=>mlo,51" 749"
Thvd, &t Sn ke the number of sides cedges?) of Lo, 51",
The bowndawt, of 0,47 can be vepusented as

Sn

Vi 2 { o, X €RY - %520 0 £ A 2 F for %]
By = 00—, X) ERY + K25, 05 Kie g for LF]



Twon, ¥670, ot - [ZABINENTVE, & ovags €7, CF
Dy, &5, st
C? = (K e, W) R —%Lxh¢%, 0< xlz:'éz ,f,y b_qx_ﬁ
5 - i XY €R - R-$CXneBYE L 0 Wy h for RALY
5 | (P1= 5Dy, ICE = 6 1B

Thonghea,

Sh

M (1021 N\ 0:3)™) & m (Y (B VE;))
Sn

22 mp UE:‘)
¥?)
n

£ 2 (M) rm(Ey))
_)-—l

e_% (P + 1E)
!

5 5(1D5) 11E))
3=l

=Z

@ (05" ond 110,51\ 0,%)" ) ere disipint,
g™ e M%)

LA 1+ m 10,51\ 0.9
2 mUo, ) re
£ q " xe
et - 0,
ML= g™
Also,

4" % mUo,5)"]

-

= w(To,%1") -m(§LoH1\ ©0.5)



2 m(LoF) ~¢
24" -¢
\_e-tﬁv\a, -0,

m (Lo, &) = q,



T4\

—

W ANOW=? or ) AN -2,0)= 8, Hen
DO A = O+ mMEANDO,W)
= XA
D it A = Wt CAN(O,W)10
= m’t (A\
Y rater O) or () wave, et A= (. By Collewy 3.2.3,
M LAN 0, )] = m* L, b)1= b
m* LANWO,W) 1= it [(av0l] = —a

Thuefore,

M LAN 0,2 ] + M TANO,W) 1= b-a = i (A)



240
Let A= T (@) os dofived by dleflnition .2.1.
Similew 10 Bewie 4.\, if
O W by) N0,) =P => ANE =9, A\NE=A
2 W (A) 2 0+ m(A) = m* (A)
(> (dnsbr) NLO,M) = (Gn, by) = ANE=A, ANE= ©
>t () = W (ANB) + 0 = M)
MM) Q\‘( QJ,\AO ) bn>0 , ‘G\Tﬁ’
A= T (um i) = [ thi6) | U )
Debve @= ANE, B - A\E , #on B, B e bores as weld. So
ot (3> T ()| b
m‘t (_BC\ = ‘:ig\‘ (_'b.b‘a;’j‘& (-aﬂ
= it G+ m* By [ -0y ] (bn-au)
= i‘; (hi-ay)
= mt (A)



T.4.3

Let D be the hay{ Spo@ M\WQQQ nthe Lomwa

¥ 270, I B:= (B} o\(,ow(‘\r% o{ A st
%\BA\ < W (A) +¢

Bt& Brercise .42,

M* B = B ND) tnd* (B;\D)
Sz A <R,

AOD <€ BND, AWDCR\D
= WAND) £ *(RBOD)
Mt (AND) € it (B\D)
Now , Sine A= CAOD) L(AD),
MY ¢ MECAND) +af (AND)
£ (RND) + wi (B\D)
= ot (YR D))+ i (L (B;\D))
= Z[rP(B; ND) *+ Wi (B;\D) ]
= %m* (By)
<= 1B
< AT
Swe ¢ » wb‘ma/véf,

m¥ (A = MPCAND) « MF(A\D)



X
A Yor oy ACRY,
AN CRN\E) = A\E
AN (RM\E) =ANE
Trohee,
MR A = CANCRTAEY)) + i€ (A \C(RM\E))
= (A\E) ¥ m* (ANE)
=0* (A) sine A s warsuwabe,
(o) Toc any AR, Sine E1s maosunable,
Pt CA-X) = MECCA-XIYNE) A (((A-X)NE)
A,
MFAX) = ¥ (A)
AR NE) = v (A D (Ex0)
e CAXNE) = it (AN (BExx))
= it (A) = W (AN (E)) + i (AN (Bxx))
= ExX is wasuwobe
= M(E)= mMLE+X) %\\N\B fm CXiil ) U? F.\
) Let Ef= R"\Ey, tefi2}

A\: ANE.NE,
A,: ANE, NES
A,: ANEINE;
A,: ANESNE,

W. T3, A CR

M* (A= M (A NCENED) + m*(A\(E,NEL))



Now,
A r\(E\(\E;A = A\
ANCE, NELY = AvnA; NAL

S we W.T.S.

R CA) = (A + MECA, N AL N A
Tivst,

m* (A= n* (ANED) M (ANES) Sine E, mosmabie

= M*(AVA) +M* (AL 0AD) (D)
Then, sine Es s mecsmable.,

(A, UAs) = mCAVAINE) + I C(AWAD \E )

=AY T M (A) )
M* (As VA = i (A VA NEY) + mF (AU A\ EL)
=t (Ag) + i (A Q)
Then, wa can ghow
M* (A, LA: DA, =

MY (AL Az DA NE,) +M¥((A. LAz DAYE,)
AT M (Asy Aw)

1)

]

O (ALY it (As) Ayt (As) (&)
F’Nm cJA a)QM)

MA) = m* (A VA ‘\'m*(Asu Aq,) bj )

by €2), (3),
= o AD T (A + i (As) it (Ag) cgmns (5)

=0* (A At (AL A OA) by (&)
72 B\ N Es weosuwalle



Then, WT.S : ¥ACE,
Q) mFCANCE YED) x M (AN (E,UE)
TFivst,
AN(EVED = AAVAL VA,
ANCELVEL = A
o we. W.T.Q.:
NF (A = ™A VA, OAL) Tt (As)
Since Ei s ngaswable,
0% (A U AU A = W (A UA OA) NED Y MA( (AU A UAE)
=m* CALUAL) * v (Ay)
=¥ (AT F A F M (A by O
Thofoe,
A = MR (A X T (Az) vk (AsD +m* (Ag) by (5D
=W (AL VA OAY) T (AY)

(@) We wi\\ use ndwction, Bose Case + N=2
This is shown by (£) :
Ei Bz, E,UE. mswiable
M«wﬁm %we :
Assumg, Ea‘tg =X and By Z‘\‘, Ej; we massnalie.

Then , —QNW\ @A)

EaUEn: U E and

B, N By - _F'_.]Ej ane. Wosuably, .



() Let B> T (b = § G X O e xe ey, 16Tl ni}
Then we (n expess Boas A NA, ware
A= LK, Xn) = G &g 99, Lefl-m)
Ar = 1K=, %n) 700LXLLhy  Le{ |, -, Yy
Bt Au B we torslotd] fom the. hakf sy
Ey > { Kb, Xn) 2 Xa PO
E, = { X Xn) HnzD Y
Noiwaly,
A= % xE,, Moz Y2 tE., nam}%
%7 (G Oasens O)
Yoz by, bayoes bn)
Thanebee,
B, BEu owe wacswoble  Clemma 34-2)
= AL A, mosuvable (ot (b))
D B= A NAs masswabe (Powt(c))

€ Tp dow E weosmabe, we show
NECAY= M* (AOE) + m* (A\E)
Lot w*(E)=0, then ¢ Ack’,
M (ANE) ¢ WM™ (E) =0
S (ANE) =0
Line C(A\E) C 4,
mE (A Z 0 (A\E) = it (A\E) +nvi* (ANE) (O
Then, since CCANE) U CANE)) =A,



MY ¢ M (ANE) * m* cA\E) )
By ) owd ()
MEA)= (T (AOE) + ni* (A\E)



