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Abstract

This special problem is studied with the purpose to reduce the number of
women with breast cancer in Thailand. We applied mathematical knowledge to
develop a mathematical model used for controlling breast cancer in Thailand. The
mathematical model was developed from studying causes of breast cancer. We
considered the spread of the disease, the patients in each region, age, diagnosis of
breast cancer, per year. Then, the data from the study were used to build the
mathematical model and the resulting numerical solutions were used to develop the
model. The results of this study are beneficial for finding the alternative solution to

reduce the number of patients with breast cancer in Thailand.
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ca(x) = det(xl — A)
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J(x:y)— % %
dx 0dy
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0 3f 04
ox dy o0z
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10 x, Ao A1ves x luddud n ey £ (Duilifuvesmsing19iu nalassgraunares
SYUU Balle X gninvualirduiuslaegredaiau Ae

Xnt1 = Xp =X
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Xni1 = f(2,) liguuuu anuduiusivinlalainedusn fe

x=f(x)

Lazm8198 AL UIIRSe (Fixed point) vesiladdu £

1w 2.5 90 X 10ugam3s (Fixed point) wesilaidu £ Adewle f(x) = x

2.5.2 wwuitaesnaunavasszuvdunsiladuriindaiies

N1INAANAAVDITLUUANNIT W b laei

dx1
dt

dx,
e

dxy
Lt

'
=

RN

(2.2)

HalRagInaNnaasyUVaNMsil aunsavldainnisinliaunisynaunisues (2.2) wiadu

Aud Ao

dxy
F S DX A T
dx,
~ B % s\
dx,

= Fy(xq, X5, X3, ...

dt

NIUMUUTIRBINTFURUUAS]
s Xn)

VX )

:xn) =0
an) =0
,Xp) =0
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H, = TH= 2
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G Ay P i 3 BN\ 0 0NN a

Toed (1, m) luwmsnd H; 78
Ay 8WIV 0 < 2l—m < k
1dwmiu2l=m
0dmV2l<m wie 2l >k +m

ua3 eigenvalue agMIMINITTiRnaU TuAeeagluaniivauna fmesiivuusivosumsng
nmedanluuan detH; > 00 (j = 1,2, ..., k)
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wazogals Lasiuesnnenarsveivuanudesmsduiniesdlongldniagadiiun
Uszillussuunsegerdwisiiofiansanseusulvihunldouls duly Yorvunniugosns
W30918a8188A19955UY (System  Description) WUUS1a89NTIATIEH (Analysis Model)

LagLuuTIaedTatnIseanUuuY Design Model) Sefinnudiniusfusgrwiaulos fagu

JUN 2.2 Mylagiaunosnisuesfle

2.7.2 UsZLanaauuinas
Tnemaluanansawudamanuanwueiuanee T ule 5 wuu
1. lupaldaunfa(Conceptual Model)

Wunuudaesmnufn S9uanuuRnvUesssuUvsanseuIunislagly MNTBUY Y50 NN
LanalAsIAs19v0ITEUU

2. lumaenenIw (Physical Model) ﬁaLLUUﬁwaaaﬁa%’wﬁumLﬁa’LﬁLﬁugUma FUT NN

NIEAIMN
dunsdwigesuin andsslunsdiivesssdivnalng
Adunsidiuvenslung anvessislunsalfivessssiauandnuin
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14/06/08 Sakai

SUT 2.3 TuaaiBenienm
i - https://pirun.ku.ac.th/~fengwks/SD/2model.pdf
3. lunalepdineansiazata (Mathematical and statistical Model)

LuLnaneadif (Statistical models) Wuluusaesiiusenoudgaunsdnsuss Uy

L3

AMUFUNUTTENINeIAYszNeUTUSEUU WiTlo Ui ULUUI a0 MNIAGIAANEAS LH9sFeY
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yudunazeSurgesrusznavvesnuiunls

a. Iumm%amwm?{aulm (Visualization Model)

3UN 2.4 luwalBsnmiadoulnn

fian - https://pirun.ku.ac.th/~fengwks/SD/2model.pdf

]
J =)

TULAAN1NIN Fo LLUUmaaawﬁswumiwﬁauuﬂaﬁagamiﬁ’mwmszwmqe]
Y a & aa 1 o L% { {
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wrlaszuuninisyiuadududeuusnanimaluladnsasrenndaanunsaadianiwluay
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5. Tunangadainn Wuluma Computer Simulation Model AoaunsamuinnisyieIuges
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NIYNUVBILULARAINITNBS UIEAIURINIW 3 Snuue Ao
1) afuemeiv99sdounau (Feedback loop)

2) BFUEMERINTTaTeIIEUU (Flow diagram)

3) efunelgiazUnnda (Bull diagram)
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(3) nauiuldviengunnlasunisinwivienguiivieiae (Recovered) uwny

o8 R

HefmualvswiutszrnsiauaasitliUdsuadasnuna o van ¢ = 0 Gud
msfndonelunguuszrnsin 3 nay mﬂﬁy’uL%‘ya%LLWi'mzmaaaﬂlﬂmﬂumjwixmm
Wunsunsnszneaneuniilugdnaunt uuusaesiaudlfnaildlunsiindvedsed
Ardfaunauliifesiiileds dufe iWeussunslunguidssiiagfinideuarldzudo udree
wasuluitaeiiiulsatiui Tnglidessenisudnsennisveslse Fauuushassdmsulsn

Andeiisunuufe
LUUd1809 SIRS

wuud1aes SRS diunuusiassiilii@uiung (discrete model) inszfussasina
duq aghidmisdednnniniauazdniniadedin uuusassdazuangulszansesnidu 3

ngu Ao ngudssfiazinie Wiy S nquRinieunuse I uaznauitmetisunudie R

& o

lsnfaldeniuuudiaesdnuaeil As watdulsadudiazaunsonduundulasn iy
Tsalandn lsalduranse (Wudu



13

YR
1
BSI k
S > I > R
JUN 2.5 wuudnaed SIRS
AN 2.1 dydnualuanssinds (variables) ¥aswuudnasd SIRS
Fydnual | Anuvung e
) IUUTLINNSMALIR DN TAALT AU
I UUIEININRMBLaTaILsaMeVenTale AUy
R Puudszrnsimetay (asun1sshen) 3nnisiale AU
N IUIUYTEINSNSVUR = S+ 1 + R AU
A5 2.2 dydnwalianailUsiasy (parameters) Y094 UUT1a89 SIRS
fyanual | AU et
B BRIINTAMLE D fonusaiu
v 8n51M5vnedIe AOAUADIY
Y DAINALINISAAAD AU

ANDEUNBWUUIIABY SIRS

PUIUUTEYINTIE BN SAMIRAzansIuad uaulaeuluidu

vaa

ATRALYe Il

v
=1

Ussnsiinaiedduiuiiu enaudssyinsfinndaldsunisinwm vlwisiuiuanas

uwinddouluidugimetis wazdmalingugmmethefiswuiuiu Janguiivelae

annsandunndudidesiasinideldsn
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== BSI —vl
dR
E—UI—)/R
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v
v
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(2.9)

(2.5)
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dR Y] o o ' ] =
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Winfuvesngudsswnsiimetis R uaziATosmine - waasiis §nsinisanasaangy

UszannsnmeUny R Sauauniw

g*dﬁ 2.8 Lansd@IuUsENauLuUIIaad SIRS Uadaunng (2.5)

@

UdunTs (2.3) - (2.5) 1vninaunga Aatl

W (8%, 1%, R) Jusnaunavesssuvaunis

YR® — BS*F* £ 0 (2.6)
[*(BS* =) = 0 (2.7)
vI*—yR* =0 (2.8)

0 (2.8) e I* = %

wnuAn I+ = YTR*’Lu 2.7) azle

YR

T (BS*—v) =0
" B v)

Azlen

YR* = 0 %39 BS* —v'= 0
*=0uS0 S =~

R 39 S 3

ns@nl uwnuAl R* = 0 lu (2.6)

azladn v(0) — BS*T* = 0
—BS*I* =10

Fau 1" = 0

1M N=S*4+1*+R"

WA N=5*
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N 2 wnue S° =% Tu (2.6)

v

YR = B =
B

yR*—vI*=0

Faihu " = L

v

N N=S*+1"+R

yR*
N ——+——+R
B
Faths R N
B v

Fothuaelfnauna (57 17,R) il

nnsdi 1 RE 2 0/Re (5 R = (V.0,0)

nnsdi 287/= = Ao (S5PRY = (%,Xi_,N 7t (%
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