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MO HINH TOAN HQC TRONG VIEC PHAN CHIA CONG BANG THEO TY LE

Pham Héong Trudng

Tom tat
Bai bao nay trinh bay mét vi dyu vé viéc phan chia khong cdng bang trong viéc phan chia theo ti 1é. Bang
viéc su dung mo hinh toan hoc, bai bao ap dung vao vi¢c phan tich si khong cong bang trong phan chia
theo ty 1é, tir @6 dé xudt md hinh toan hoc dé khdc phuc cho viée phdn chia dwoc cong bang.
Tur khéa: M6 hinh toan hoc, ti I, todn hoc wng dung.

MATHEMATIC MODEL IN PROPORTIONAL FAIR DIVISION
Abstract
This paper is to show an example of unfair division in proportional division. This paper applied the
mathematic model to analyze proportional unfairness division, thereby, proposing a mathematic model

to deal with unfair division.

Keywords: Mathematical model, proportion, applied mathematics.

1. Mé dau

Thong thuong, khi phan chia mot lugng
cong viéc, hay phan chia quyén loi cho mét sé
nhom dbi twong nao dé ta thuong phan chia theo
ti 16 s6 luong (J. N. Kapur,1988; Mark M.
Meerschaert, 2013 va R. Aris, 1979). Tuy nhién,
viéc phan chia nhu vay khéng phai lic nao ciing
dugc phan chia cong bang. Trong bai bao nay,
chding tdi trinh bay mét vi du vé viéc phan chia
khéng cong bing khi phan chia theo ti 1&. Ching
toi st dung md hinh todn hoc ap dung vao viéc
phan tich sy khéng cdng bang trong phan chia
cua vi du d3 néu, tir d6 dé xuat md hinh toan hoc
khac phuc cho viéc phan chia do.

Ching ta xét mot van dé trong bai toan phan
chia theo ty I¢ nhu sau:

Mot truong dai hoc c6 03 khoa, tong cong
c6 200 giang vién (Khoa 1 c6 100 giang vién,
khoa 2 c6 60 giang vién, khoa 3 cé 40 giang
vién). Nha truong chuan bi phan céng giang vién
tham gia cong tac coi thi Tét nghiép THPT Quéc
gia. S6 giang vién can diéu dong tham gia 1a 20
nguoi, phén chia cho 03 khoa theo ti I¢ giang
vién cua céc khoa. D& thdy rang, cach chia don
gian va cong bang la chia theo ti 1¢ giang vién
cua cac khoa.

Ta thu dugc két qua nhu sau:

Khoa Khoa 1
S6 giang vién 10

Khoa 2 Khoa 3
6 4

Vin dé dit ra 13, néu khoa 1 c6 103 giang
vién, khoa 2 c6 63 giang vién, khoa 3 c6 34
giang vién (téng sb giang vién van la 200 giang

vién) thi s giang vién s& duoc phan chia nhu
dudi ddy.

Khoa S6 giang vién Ti lé giang vién (%) S6 giang vién
Khoa 1 103 51,5 10,3
Khoa 2 63 315 6,3
Khoa 3 34 17,0 3,4
Téng 200 100,0 20,0

Cha y rang, tong sb lugng giang vién cua
phan nguyén 1a 19 giang vién, van chua du 20
giang vién. Sau khi phan chia 19 giang vién cho

03 khoa, con lai 01 giang vién dugc chia cho
khoa 3 (vi khoa 3 c6 phan du trong ti I¢ 1a cao
nhét). Nhu vay:

Khoa Khoa 1

S6 giang vién tng 10

Khoa 2 Khoa 3
6 4

Nguon: Khdo sat cua tac gid
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Mat khéc, do trong danh sach phén céng
giang vién tham gia cong tac coi thi Tét nghiép
THPT Quéc gia can c6 01 giang vién du bi, nén

Nha truong dd quyét dinh bd sung thém 01 giang
vién. Nhu vay, tong sb giang vién 1a 21. Khi do,
tong sb giang vién dugc phan chia lai nhu sau:

Cach phén chia theo

Cach phén chia theo

S6 Tile s6 lwgng 20 giang vién s6 hrgng 21 giang vién
Khoa giang giang S6 S6 giang vién So S6 giang vién phan
vién vién (%) giang  phéan chia theo ti giang chia theo ti I¢ thong
vién I¢ thong thwong vién thudng
Khoa 1 103 51,5 10,3 10 10,815 11
Khoa 2 63 31,5 6,3 6 6,615 7
Khoa 3 34 17,0 3,4 4 3,570 3
Téng 200 100,0 20,0 20 21,000 21
Nguon: Khao st cia tac gid
D& nhan thay rang viéc phan chia ndy khong Py _b2 o
Ta(ny,ny) = 52+ (1) la gia tri khong

cong bang. Trong khi ting sd giang vién tang tir 20
Ién 21 (can bd sung thém 01 giang vién dy bi), thi
s6 giang vién cua khoa 3 lai giam tir 4 xudng 3.

Dé giai quyét van dé phan chia nay duoc
cong bang, ta xay dung mé hinh toan hoc sau day
(xem [3], [4]).

2. Xay dung chi tiéu sé lweng

Xét trudng hop can phan chia cong bang
s6 giang vién cho hai nhém déi tugng A va B.
Gia str lyc lugng cua hai nhom dbi twong A va B
lan luot 13 p; va p,, sb giang vién dugc phan
chia céng bang 1a n, va n,. Khi d6, chi khi
P1 — P2 thi viec phan chia méi duoc cong bang.

n n
Tluy nhzién, trong thuc té, véi yéu cau la sé giang
vién phai 1a cac s tu nhién thi da sb cac truong
hop gap phai 1a truong hop Z—i + Z—z va khi d6
viéc phan chia khong dugc cong bang (xem [1],
[2], [3D.

D2

Khong mat tinh tdng quat, gia sﬂ:% > Pz
1

nz
muc d6 khdng cong bang c6 thé dugc xem xét tir

% - Z_ Ta ding tiéu chuén twong déi dé
1 2

xem xét van dé nay nhu sau.

Van ki hiéu p; va p, lan luot 13 luc luong
¢b dinh cuia hai nhom déi twong A va B, ny van,
lan luot 14 s6 giang vién dugc phan chia cho hai
nhom ddi twong A va B (trong do, ny, n, c6 thé
thay doi).

Néu 22 > P2 (4 dinh nghia:
nqg n,

hiéu sb

nz
cong bang twong doi cua A.
Néu 2 < &, ta dinh nghia
nq n,

P2_P1

rg(ny,my) = %
ni

cdng bang twong dbi cua B.

Nguyén tic cua phuong an phéan chia cong
bang la phai phan chia sao cho r, va rg cang nho
cang tét.

3. Xac dinh phwong an phan chia

Gia str hai nhém ddi twong A va B lan luot co
duwoc n, van, giang vién. Sir dung viéc xem Xxét
gié tri khong cong bang twong ddi r, va 1y dé khi
téng sé giang vién dugc ting thém 01 thi nén chia
cho nhém d6i tuong A hay nhom déi tuong B.

D2

Khong mét tinh tdng quat, gia su 2 > P2
nq n2

(2) la gia tri khong

tac 1a d6i voi nhom ddi twong A 1a khdng cong
bang. Khi xem xét dé phan chia 01 giang vién
tang thém, c6 03 kha nang xay ra nhu sau:

(). Truong hop ﬁ > Z—z.

Diéu nay c6 nghia 1a nhom déi twong A
duogc tang thém 01 giang vién va nhom dbi tuong
A Vvan la khéng cong bang. Nhu vay, giang vién
ting thém nay duwong nhién la dugc chia cho
nhom ddi tuong A.

(ii). Truong hop 21— < 22
1

n,'

Diéu niy c6 nghia 1a khi nhém ddi tugng A
dugc ting thém 01 giang vién thi nhom dbi
tugng B 1a khong cong bang. Dya vao cong thiic
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(2), ta tinh dwoc gia tri khéng cong bang tuong
déi cua B la:
p2(ng+1) 1(3)

pinz

111 \ pl pz
(lll). Truong hO’p n—1 > m

TB(Tll + 1, nz) =

Diéu nay co6 nghia 1a khi nhom dbi tugng B
dugc ting thém 01 giang vién thi nhom dbi
tuong A la khéng cong bang. Dya vao cong thirc
(1), ta tinh dwoc gia tri khéng cong bang tuong
déi cua A la:
p1(n+1)

; p2nq -1 (4)

Do nguyén tac cta phuong an phan chia
giang vién cong bang 1a lam cho gié tri khong
cong bang tuong ddi cang nho cang tét, nén:

Néu r5(n; +1,n,) < 1ry(ng,ny +1) (5) thi 01
giang vién tang thém nay nén phan chia cho
nhom dbi tugng A.

- Néu nguoc lai, tac lanéury(ny,n, + 1) <

rg(ny + 1,n,) thi 01 giang vién tang thém nay

rA(nl,nz + 1) =

nén phan chia cho nhém dbi tuong B.
Duva vao cong thuc (3) va (4), ta co:

ny(ny+1) ny(ni+1)

Do vay, ta két luan duoc rang:

Néu c6 bat dang thuac (6), thi giang vién
tang thém s& dugc phan chia cho nhom d6i tugng
A, con néu nguoc lai, thi giang vién ting thém s&
duoc phan chia cho nhém ddi tugng B.

2
Pat Q; = —L& i =1,2. Khi do, giang

nj(n;+1) ’
vién ting thém s& duoc phan chia cho nhom dbi
twong nao cé gia tri Q; 16n hon.

Phuong phap nay c6 thé dwoc mé rong hon
cho truong hgp xem xét phén chia 01 giang vién
taing thém vé6i s nhém dbi tuong 1a m, Voi
m>2mEe€EN.

Gia str lyc lugng cia nhom déi twong thir i
la p;, véi sb giang vién di c6 twong ung I
n; (i =1,2,...,m). Khi tong sé giang vién dugc
tang thém 01, ta tinh toan:

Q——‘f’f2 i =1,2 7
i i=12,..,m @)

T nimi+1)

Khi d6, 01 giang vién tang thém nay sé&

dugc phan chia cho nhom dbi twong ndo cé gia
tri Q; 1on nhat.

Quay lai voi bai toan ban dau da dua ra.

Pau tién, dya vao ti 1& phan chia theo phan

D& thay ring trong trudng hop (i), ta c6: nguyén dé phan chia, ta phan chia 19 giang vién
P1 > b2 o P% P12 cho 03 khoa nhu sau:
n+1 n, ny(ny,+1) n(ng+1)
Khoa Khoa 1 Khoa 2 Khoa 3
S6 giang vién twong ing 10 6 3

Vi giang vién thir 20, ta c6:

=> @, l6n nhat => giang vién thir 20 dugc phan

0, = 1032 _ 964 chia cho khoa 1. Nhu vay, véi 20 giang vién, ta
10 <11 c6 két qua phéan chia nhu sau:
63
Q2 = =945
342
Q3 = m =96.3
Khoa Khoa 1 Khoa 2 Khoa 3
S6 giang vién twong wng 11 6 3
Chl ¥ rang, theo nhu phan chia luc dau:
Khoa Khoa 1 Khoa 2 Khoa 3
S6 giang vién twong ng 10 6 4
Tiép theo, voi giang vién thir 21, twong ty ta => (5 l6n nhat => giang vién thir 21 dugc phan
0, = 103° _ 504 chia cho khoa 3. Nhu vay, véi 21 giang vién, ta
116:212 c6 két qua phén chia nhu sau:
co: Q, = o = 45
342
Q3 = m =96.3
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Khoa Khoa 1 Khoa 2 Khoa 3
S6 giang vién twong ing 11 6 4
Trong khi theo nhur phén chia ban dau:
Khoa Khoa 1 Khoa 2 Khoa 3
S6 giang vién twong ng 11 7 3

4. Két luan

Mau chét ciia phuong an phan chia cong bang
do 1a xay dung duoc chi tidu s6 luong so sanh cong
bang, don gian va hop 1y. M6 hinh duoc trinh bay
trong bai bao nay di dé xuét chi tieu la gia tri

khong cong bang twong doi 14 Va rg. DO chinh la
tién dé cua viéc xac dinh phuong an phan chia theo
ty l¢ dé dat duoc sy cong bang khi phan chia mot
lwong cong viéc, hay phan chia quyén lgi cho mot
s6 nhom dbi tuong.
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