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Cho G lamét dd thi, va A BV (G). Ta dinh nghia mdt dé cua cap (A B)latisé

a(A )::\E(A,B)\J{(x,y)eAxB:xyeE(G)}\
|AB| |AxB
Cap (A, B) duoc goi la &—déu néu véi moi A'c A va B’ < B sao cho
co [d(AB)—d(A,B')<
Mot phan hoach V (G) = X, U X, U...uX,, duoc goi la &—déu néu

Xi|IX,
LIS

L <e , trong d6 tong duoc ly trén cac cap (X, X ) khong e—déu
Mot cach twong duong thi ddnh gia trén néi 1én rang phan hoach V (G) = X, U X, U..U X, 1a ¢—déu néu
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ZS|A|

>¢|B| thita ludn

Xéc suat dé (X, y) €V (G)* nam trong mét cap (X,, X ;) khong &—deéu Ia nho hon hogc bang & .

Cho trudc mot phén hoach V (G) =X, U X, u...uX,, tadinh nghia trung binh binh phwong mdt do bai

m

Z| ” ‘(XX)
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Do Z X ” ‘ =1va0<d ( ) <1 nén gia trj ca trung binh binh phuong mat d6 luén nam giita 0 va 1
i,j=1

Két qua 1: Cho X, X,,..., X,, [a mot phan hoach ciia V (G), va Y,,Y,,...,Y,, [a mot phan hoach min hon cua
Xy, X500 Xy (hi€u theo nghia 1a voi tap Y; bat ki ta ludn tim dugc mot chisé j dé Y, = X ). Khi do,
trung binh binh phwong mat do khi tinh theo phan hoach Y,,Y,,...,Y,, s& ludn I6n hon hoic bang véi khi tinh
theo X, X,,..., X
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Chirng minh :
Gia st voi mGichiso i, tap X; dwoc phan hoach thanh X, UX, U...UX; . Khido :

[xJa(x.. %) X, %]
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X d(X, x) (lwu y: Z|x|\x\ =1)

Tir hé thic trén ta suy ra diéu phal Chung minh. ’
Nhan xét :Vé&i cing mot phuong phép 1ap luan ta dé dang chi ra két qua dudi day :

Két qua 2: Cho G =(X LY, E) la mot dd thi ludng phan va xét cac phan hoach X = X, U X, U..UX,,
Y =Y,0Y,uU..UY,. Giast Z,UZ,U..uZ, va W, UW, U...UW, lan lugt Ia cic phan hoach min hon cia

X, UX,U..UX, VA Y, UY,U..LY, . Khi do: ZZ' ” ‘ d(X,.X,) <2R1i| ”W‘ d(z,w,)

=4 | = = X[




Két qua 3: Gia st (X,Y)cV (G)” sao cho (X,Y) khong la & —déu. Pat d(X,Y)=a. Khido, ta co thé

tim dugc cac phan hoach X = X, U X, va Y =Y, UY, sao cho iMd(X X) > ¢ +a
| X AT S 0

Chirng minh : Do (X,Y) khong la & —déu nén ta cd thé tim dwgc X, = X va Y, Y sao cho
‘d(Xl,Yz)—a‘Se va |X,|=e|X|, Y|z eY].
Pt u(X,,Y,)=d(X,,Y,)-a. Khi do:
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Tir day ta suy ra diéu phai ching minh.

Két qua 4:
Cho G lamot dd thi véi n dinh, va goi X, X,,..., X,, 12 mot phan hoach khong &—déu cua V (G). Khi dé

ta c6 thé tim dugc mot phan hoach min hon X, ..U X;, U X, WU X, U.LUX UL X

sa0 cho r, <2°™ va trung binh binh phuong mat do khi tinh theo phan hoach nay tang it nhat la ¢° khi tinh
theo phan hoach ban dau.

Chirng minh :

Pat 1 ={(i,j):(X;,X;) khong &—déu}. Gia sit o 1a trung binh binh phuong mat do cua dd thi G tinh
theo phan hoach X, X,,..., X
V6imdi (i, j) el , tirkét qua 3) ta tim duoc cac phan hoach X; = A’ UA} va X, =B/ UB] sao cho

.
Z|X”X‘ (A ) d( )

p.g=1
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Bay gio véi mdi chiso i, goi X, U X, U....u X, la phan hoach ciia X; thanh toi da 2°" tap sao cho mdi
AV, Al 1a hop cia mot s6 X, . Str dung két qua 2) ta thu duoc :

ip ‘ 2 & ‘AgHBg‘ i i \2 2 . .
Z;'qzll |XH ‘ ( qu) szq:l X.Hxi‘d(A"'Bq) Zd(Xi,Xj) +e* voimoi (i, j)el . (*)
g AL
Nhan hai vé cua danh gia (* M :
gia (*) cho " ta thu duoc :
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Lay téng tat ca cac bo (i, j) €{1,2,...m}x{12,...,m} va chia thanh hai loai (i, j)e | va (i, j)e 1 vasu
dung két qué 2) ta thu dugc danh gia sau:

m m Xi[| X
Dol 2 3 P g o, ot 3 I
i,j=1 p=1 g=1 i,j=1 (i,j)el
> +¢° “
(Lwu y: X, X,,..., X, [a mot phan hoach khdng e —déu cia V (G) nén > |xir|]\2x,\28)
(i,j)el

Tir dy ta suy ra diéu phai chang minh.

Két qua 5: ( Szemeredi )
Cho truéc s6 & > 0. Ludn ton tai so nguyén duong k =k () sao cho véi moi do thi G ta ludn tim dwoc mét

phan hoach &— déu cua V (G) thanh téida k tap.

Chirng minh :
Dau tién ta xét phan hoach tim thuong cua V (G) thanh chinh nd. Néu phan hoach ndy 1a & — déu ta chi

chon k(&)=1 va két thic bai toan. Trong truong hop nguoc lai theo két qué 4) ta c6 thé lam min phan hoach
nay thanh 4 tap sao cho trung binh binh phwong mat do tinh theo phéan hOach nay tang tdi thiéu 1a &° so voi
khi tinh theo phan hoach ban déu...Tiép tuc qua trinh tinh toan nhu trén, néu tai budc thi k ta phan hoach

V (G) thanh m tap thi tai budc thir k +1 ta phan hoach V (G) thanh téi da m2°" < 22" tap va trung binh

binh phwong mat d6 tang 1én tdi da 1a ke®. Qua trinh trinh phai két thic sau hitu han buéc , c6 nghia 14 sau
mot so hiru han budc thi phan hoach ma ta thu dugc phai la e — déu , néu nguoc lai thi ta xét tai budc thi

k> 35 thi ap dung két qua 4) va mot Iap luan qui nap don gian ta dé dang nhan thiy gia tri caa trung binh
&

binh phuong mat d6 ting tdi thiéu 2 don vi so véi gia tri khi tinh theo phan hoach tim thudng chi gom

V (G), diéu nay mau thudn véi viéc gia tri cia trung binh binh phuong ndm giita 0 va 1.
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