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TOM TAT: Dwa vao ham cuc dai cua cdc ham mdt dj ching t6i da dwa ra mgt phuong
phap moi rdt thudn loi cho bai todn nhédn dang trong cdc truong hop khdc nhau. Viéc tim ham
cuwe dai va tinh sai s6 Bayes ciing dwoc khao sdt. Hai chwong trinh dwoc viét dé tinh todn cu
thé.

Tir khéa: Ham cuc dai, ham mét dé xdc sudt, nhdn dang, sai sé Bayes.

1. G101 THIEU

Nhén dang mot phan tir méi thude téng thé nio trong sb k tong thé da cho 1a mét hudng
théng ké 6 rat nhiéu tmg dung trong thuc té, véi nhiéu linh vuc khac nhau: Néng nghiép, y
hoc, kinh t&, ... Dic biét véi su biing nd thong tin hién nay thi nhiing ng dung nay ngay cang
tr& nén da dang va cin thiét hon. Chinh vi vay, ngy cang c6 nhiéu bai toan hoc nghién ciu
dén van dé nay.

Bai toan nhédn dang dugc dit ra nhu sau: Tw mot tdp hop gdm n phan tir ma ta biét vé cdc
phan tir dén ti téng thé néo trong s6 k tong thé, dwa trén n bién quan sat tir méi phan tir dua
ra mét qui ludt @é khi cé phan ti moi thi biét cdch xép vao téng thé néo la thich hop nhat. Bai
toan nhan dang hién dang dugc nhiéu nha toan hoc quan tim, tuy nhién trong viéc giai quyét
né, theo sur hidu biét cia ching toi nhiu khia canh lién quan cia bai toin ndy van chua
c6 101 giai mdt cach tron ven. Hién tai co nhiéu phuong phap giai quyét bai toan nay trong do
phuong phap Bayes dugc xem c6 nhiéu wu diém nhét vi né giai quyét duoc bai toan cho tp dit
lidu bat ky va tinh dugc xac suét sai lam trong nhan dang. Tuy nhién trong thuc té tinh toan
theo phuong phap nay con rAt nhidu khé khan bai viée xac dinh ham mét do xéc sudt, viéc tinh
tich phén, viéc xac dinh sai 1am...Trong bai viét nay, dva trén phuong phap Bayes ching toi
dua ra mdt phuong phép, duoc goi 1a phuong phap ham cuc dai rat thuan loi cho viéc 14p trinh
tinh toan.

2. PHUONG PHAP HAM CUC PAI TRONG BAI TOAN NHAN DANG

2.1. Phwong phap Bayes
Xét hai tng thé w, va w, véi bién quan st x c6 ham mat do xdc sudt f;(x), f5(x)
fwong (mg v6i hai tdng thé d6 va x4c sudt tién nghiém g, va g, =1—g,, khi 46 mot phan tu

méi v&i bién quan sat X, dugc nhén dang nhu sau:

fi(xo) _ 42

Néu £1702 5 22 thi xép x, vao wy, ngugc lai xép vao w,. (1)

(%)

; : 1
Khi ta khéng quan tdm dén x4c suat tién nghiém hodc ¢) = ¢, = 5 thi (1) trd thanh:

Néu f;(x) > f5(x)) thi xép X, vao W, ngugc lai xép vaiow, .
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Trong trucmg ‘hop khéng quan tim dén xdc suit tién nghiém thi xac suét sai 1im khi phén
loai phan tir vao tng thé thir nhit va thir hai 1an luot 1

0 =P(w, |w,) = _[fz xjdx, ©=P(w,|w)= Ifl(x)dx
R? Ry
Trong d6 RY' = {x | f1(x) = £,(x)}, R} = {x| 1(%) < f,(x)}.
Xéc suat sai 1am trong phan loai ndy duoc xéc dinh boi cong thirc:
Pe,, = min{f;(x), f,(x)}=7+6 )
Khi quan tim dén xéc suét tién nghiém g cila w, thi T trd thanh " va & tr& thanh 8 voi:
[afi(x)dx vas" = [ =)/ (x)ax
Riy Ran
Trong d6 Ry, = {x| g/,(x) 2 (1-9) /, ()}, B, ={x|afi(x) <(U-q) f/,(x)}.
bt (¢) =(q, 1—q), sai $5 Bayes liic nay la:

Pely = Immqﬁ(x( 9)f,(x)}=7"+6" 3)

Xét k téng the w; Vi xé4c sut tién nghiém ¢, Pit (¢) =(g,,9,,...,q, ), khi d6 phén tir

v6i bién quan sat X, duoc xép vao w; néu:

q
q:fi(x0)>q,f; (xo)c*f( )>— SV #i 4)
( 0) qi
Xac suat sai lam trong nhén dang nay la
k k
Pelt) =Y [qfidx=1-7" [q,fidx (5)
=1 RMRY i=1 gr

Trong @6 R 12 mién ma phin tir méi duge xép vao téng thé thtr i, R" = U R ;

Xac suét sai 1am dugc tinh bi (2), (3) va (5) da dugc ching minh la xéc sudt sai 1am nho
nht trong nhén dang va dugc goi 1a sai sb Bayes.

2.2. Phwong phap ham cuc dai

Dua trén phuong phép Bayes, ching tdi dé nghi mot nguyén tic nhan dang phan tir méi
Xy cho k tdng thé véi him mat d6 xdc suit f,(x) va xic sudt tién nghiém ¢, Zk:q, =1
nhu sau: -

Néu g (X0) =4, f;(xy) thi phén logi x, vaow P (6)

Trong d6 g,..(x) = max{gl (%): 82 (%55 8 (x)}

Phu'cng phap nhén dang trén dugc goi la phuong phap ham cuc dai. Phuong phdp nay vira
don gian vira tong quat, déc biét hiéu qua hon trong tinh toan so v&i nhitng nguyén tic da co.
Véi nguyén tic ndy viéc nhan dang phan tir méi chi la vén dé tim ham cuc dai cua cac ham sb
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q,f;(x), tuong duong véi nhimg nguyén tdc Bayes boi vi viéc xac dinh nhitng mién khéc
nhau cho muc dich nhan dang cta phuong phap Bayes ciing giong nhu viéc xac dinh nhitng
mién khéc nhau ciia dinh nghia g__ (x). Thét vy, vi truong hop hai tong thé, nhimg mién
khac nhau ciia R” noi g__ (x) nhén gi tri gf;(x) hodc (1-g)f,(x) chinh la viéc giai bat
g/, (x)
(1-g)f2(x)

hai tong thé c6 phan phm chuén, bién nhan dang cho phuong phép ham cuc dai va phucmg
phap Bayes déu 1a tuyén tinh hodc béc hai. Tuorng tu cho trudong hop hai tong thé, khi ¢6 nhleu
hon hai tdng thé viéc xdc dinh nhitng mién noi ham cyc dai ciia cic ham mat d¢ xdc suat

q,/:(x)
qj'fj(x)

phén tir m&i vao téng thé w ; cuing dua vao bit ding thirc nay.

phuong trinh >1, hoan toan giébng nhu phuong phap Bayes. Trong trudng hop

€ .o (X) nhan gia trj 1 tuong dwong mién ma >1 Vj # i . Phuong phap Bayes xép

Khi ta khong quan tdm dén xac sut tién nghiém hodc xac sudt tién nghiém bang nhau cho
céc tdng thé thi nguyén tic nhan dang phan tir méi x, cua (1) tré thanh:

Néu froax (X0) = f;(,) thi phdnlogi X, vao W . (7)

Twong tu, khi quan tim dén x4c suét tién nghiém, trudng hop nay phuong phap ham cuc
dai cling trong duong véi phuong phép Bayes.

2.3. Sai s6 Bayes trong phwong phap ham cue dai

Gia sir hai tong thé v6i ham mit do xac sudt f;(x), = 1, 2. Khi khong quan tdm dén xac
sudt tién nghiém thi sai s Bayes cho bai toan phén loai va nhin dang dugc xéc dinh boi cong
thirc:

Pe,; =min{f;(x), fo(x)} =2 = [frm (X)dx (8)

RH
o Xét hai tbng thé c6 phan phéi chudn mét chidu N(x,,07), i=1,2. Gia sit 4, < 44, .

Néu o, = 0, thi

Pey; =2- Ifa(x)dx Thwas 1+¢{ J’“‘J—co(’“l"”zj
|

X 0—2

+
Trong d6 x; = (ot Ml |

va o(x) = J—'zl?_ je“” 2dt . )
0

Néu o, # 0, thi

Pe,, =2- j fo(x)dx = [ fo(x)dx - j f(x)dx
-0 X X,

3
X5~ X3 — Xy~ Xy —
zlw[_z_&)_ qp(_s_.&]w(_a_/{i-],@[z_fﬁ]
g, O3 g, o)
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(105 ‘#20'12)—0'10'2\/(!11 -1)" +K

Trong do6 x, = - . , i
o3 oy, )to,o

K= 2(0'2—0'1)111[ J>0= 3_(,u1 2 ~#01) 2' 2;/(:“1 1) + an
o, o? _o

Dac biétkhi gy =, = 1.
Néu o, =0, thi Pe, =1.

Néu o, # 0, thi

Pe,=2- Jt:‘rfz (x)dx “sz (x)dx - jfl (x)dx

X, - Xe — X — X4 —
=1+@[ 4 #]—qo[ 5 ﬂj'ﬂp[ 5 /-‘J_Q{ 4 IJJ

Trong dé x, = y—alazxff, X5 =y+0'10'2w/f véi E = ——2—2—2{1{—-—-
g3 =0y

H 20(12)

o Xét hai tdng thé cua bién X c6 phan phdi chuén n chiéu: N(,ul sy ) va --'N(,l.l2 2 )

Giasr X, =2, =X . Dat:

E 1 e
U=X"%Z l(/"l “'#2)‘“5(#1 ‘ﬂz)TE ](ﬂl ”#2)

Theo Anderson (1984) néu X c6 phin phéi chuin N(z,Z) thi U ciing c6 phan phéi

chuén N(-;—@Z,GzJ v6if = %(/“1 — 115 ) =71y = p2,). Tuwong tw néu X c6 phan phéi chuin

. 1 . ,
N(u,,Z) thi U ciing ¢6 phan phéi chudn N[d—z-ez,ezj . Khi d6 néu khong quan tam dén

xéc suét tién nghiém thi sai s6 Bayes duoc xé4c dinh Pe, , =7+ o voi

6’\[57; Iexp[ (x+‘92)2] =J—;—Z—Iexp[—%x2]dx

12 x4c suét sai 1dm khi phan loai vao tdng thé thir nhat, con
-9/2 1
Iexp( ( 16 )2] I exp(—gxzjdx

14 xé4c suét sai 1am khi phan loai vao tong thé thir hal.

o=
o2

Khi £, # X, viéc tim mdt biu thic giai tich cho 7 va & la rat phic tap va gan nhu

khéng c6 y nghia cho viéc tinh toan cuy thé.
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Xét k tong thé véi ham mat do xac suat f;(x) va xac suat tién nghiém ¢,
i=1,2,....,k Dit (q)=1(q;+gs»-q; ) khi d6 sai sé Bayes cho bai toan phan loai va
nhan dang dugc xéac dinh:

Pel(fz fmln{q Ji:4,f; }dx ZZ Im]n{q:ﬁ’quj}

’<J RI'UR] J=1 ikt e

Z fo,1, - [maxls, 7

R" R]

k k
= Zq.fffdx = Z Imax{qfff }dx == Igmaxdx
R" i=l J=1 R:: R"
Nhu véy sai sé Bayes dugc tinh thong qua ham cyc dai g, (x) boi cong thic don gian
sau:
Pe(®) 4 =1- [guu()dx (13)
Rﬂ

Sai s6 Bayes voi xac suat tién nghiém g, = — la
S

1
Pel(lzlk)k S s J‘fmax (x)dx (14)

Viéc sir dung (13) hogc (14) dé tinh sai s6 Bayes cho mét thuén loi rat 16n, dac biét trong
viéc sir dung cac phan mém toan hoc dé lap trinh.

2.4. Ham cwe dai cia cic ham mit d§ xae suit

Khi biét duoc ham mét d6 xac suét clia cac téng thé thi phuong phap ham cyc dai duge
xem la sy giai quyet tron ven bai nhan dang néu ching ta xac dinh duge ham cuc dai cla céc
ham mét dg xac suit. Vi vay trong phan nay ching ta tap trung tim ham cuc dai cia cac ham
mét dd xac suft, dic biét cdc ham mét do xac suét théng dung.

2.4.1. Truwong hop hai ham mdt dé xdc suiit
Xét hai tong thé w; va w, c6 ham mat do XAc sudt mot chidu hoic nhiéu chiéu f;(x) va
f>(x) véi xéc suét tién nghiém tuong (g g va 1-g.
Bién cho su nhén dang la d @(x) = qfl (x)-(1-q)f,(x), lic nay ham cyc dai dugc xac
dinh:
2@ ()= {q;q (x) khi d@(x)20
(1-g)f2(x) khi d(x)<0
Khi khong quan tim dén xic sudt tién nghiém thi bién phén loai tré thanh
d(x) = f,(x)— f5(x).Khi d6 ham cyc dai dugc xdc dinh:
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fi(x) khi d(x)>0
fmax (x) = :
£(x)  khi d(x)<0

Trong trudng hop mot chiéu thi bién cho nhiing mién ciia ham cyc dai la cac diém. Cac
diém nay ciing chinh 1a ranh gi6i cho sy phan loai va nhén dang Véi da s6 cac ham mat do
x4c suat mét chiéu thudng chi c6 mét dinh, nén t6i da c6 2 giao diém cua hal ham mat dd xac

suat. Gia st gf|(x) va (1—g)f,(x) giao nhau tai mot diém véi toa d6 @’ va

gggx( )={qfl(x) khi xza:
(1-g)f5,(x) khi x<a

Tuy theo gia tri cia g ma a cé thé dugc x4c dinh, nhung téng quat that khong dé dé tim
mbi quan hé gitta @ va a - giao diém cia f,(x) va f(x).
Trong viéc tim ham cuc dai ciia cic ham mat d§ xdc sudt mot chiéu, ngoai phan ph01

chudn, ching t6i cling da dua ra nhirng két qua cu thé cho cac trudong hop ham mat do xac suit
théng dung mét chiéu khac nhu phan phéi Gamma, phan phéi mii va phan phéi Beta. Cu thé:

i) f1(x) va f,(x) 12 ham mat d6 x4c suit chudn mdt chiéu:

fi®=— J_exp[——(x w) ]

Trong trudng hop hai trung binh khac nhau, gia sz, <z, :

" . S1(x) khi x < x,
Néu o) =0, =0 thi f . (x)= Fo(x) khi x2x,

x) khi x, €x=«x
Néu oy # o, thi f, . (x)= 7 . #
fo(x) khi x<x, Ux>x,
Khi g = p,, taco:
Néu 0y =0, thi fr,, (x) = £1(x) = f5(x)
: fi(x) khi x, <x<x
Néu o, # o, thi =
o0y 0 kY S ) {fz(x) khi x<x, Ux>xs

Trong d6 xy, x, x3, x4 va x5 dugc xac dinh bdi (9), (10), (11) va (12).
i) f;(x) va £, (x) la ham mét d6 x4c sudt chudn n chiéu (7 > 2)

Bat () ==+ () - @) el 1) - 4] (22) |-k (15)

" k__[ o Bl -yz(zz)-'ﬂzJ
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d(x)

a=—f=y

Néu det(4)
Néu det(4)
Néu det(4)
o day

la

fmax(X)={

bién phdn loai cua w; va w, Ta c6é d(x) la dudng bic 2. Dat

- (Z?_ )_l} thi ta c6 cac trudmg hop cu thé cia duong bic hai:

< 0 thi d(x) la hyperbol,
= 0 thi d(x) la parabol,
> 0 thi d(x) la elip,

£,(x) khi d(x)>0
f(x) khi d(x)<0

Trong truong hop £, = %, = £ thi d(x) sé trd thanh ham tuyén tinh:

d(x)= (1

Khi ta quan

ciia (15) va (16)

o

~ o) @) 5= (= @) (1) 6

tam dén x4c suét tién nghiém ¢ va 1- g ctia w; va w, thi ham nhan dang d(x)
14n lugt tré thanh:

a9 =7l - @) ol ) - ) ek 2

d9(x)=(p = N2 x - %(ﬂl — ) () (p + 112) - ln(-l-;-q-]

iii) Hai ham mat d6 xc suit c6 phan phdi mii trén (0, + o)

Giasir b, >

Jmax (¥) =

fi(x)=be i=1,2

+{)

bz - ta Cé:
,.

by

by
by

fi(x) khi x2
b,

—0
. 1
Jo(x) khi x<b2 b1 ln[le

.

iv) Khi hai ham mét d6 xéc suét c6 phan phdi Beta trén (0; 1):

[0 p—_—

X 1-x)f,i=1,2
B(a;, B;)

Ham cuc dai dugc xac dinh cu thé:

fmax(x)={

Trong d6 k

fi(x) khi x*—x*">m

£(x) khix* —x*"<m

-2 - = A _ _ B, )

== m=NA>0,a=0-a,,f= W e i -t
B a=ay-ay,p=p-p B(ay, B,)

Trong trudng hop dic biét @, = B,, a, = B, lic nay ham cuc dai tré thanh:
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fi(x) khi x<x(,x2x,
S (%) = .
So(x) khi xg <x<x,
; 1-+1-4m 1++1-4m
trong do, x5 = 5 va X5 --————2——-.

2.4.2. Truwong hop nhiéu hon hai ham mit dp xdc sudt

Xét k tong thé w, =1, 2,....k v&i ham mit d6 xdc sudt f,(x) va xac suét tién nghiém

k
tuong mg ¢, , zqf =1. Dat (9) =(41:92>-9)> &(x)=¢,/:(x).
i=1

Bién cho sy phan loai cia w;, va w; la d,f,.")(x)=q,. Ji(x)=q,f;(x). Trong dé
dé.‘”(x) >0 1a mién ctia w; va nguoc lai 1a mién cia w;. Vi vdy ta c6:
0/i(x) khi diP(x)>0
g9 (x)=4¢,/,(x) khi d2(x)20nd?(x)<0
9 fie(x) khi di(x) <0
Trongdé p=2,...k; g=1,...k-1,1=2,. k-1, m=I+1,..,n,n=1,...,0-1.

Khi f;(x) 12 ham mét d6 x4c sudt chuan 7 chiéu, thi d,.(.q) (x) c6dangcu thé:

dfﬁ'q)(x)=—%xr[(zf)-l‘(Zj)_l]" [z - u T}t k‘h{ ] (7

b2} e
vérik=l In | | + K (E) ,uf()?.j)l,uj :
2"
J
O day, d ,-J(fq) (x) ciing 1a dudng bac hai. Pudng béic hai ndy 1a hyperbol, parablol hay elip
phu
AL 1 -1 114 3 ;
thudc vao — Edet (Z,-) —(Z,) | 16n hon 0, bang 0 hay nho hon 0.

Trong trudng hop céc Z,= X véimoii=1,2, ...,k thi (17) tré thanh:

d,;-q) (x)= (ﬂf —H, XZ)_l X —%(ﬁf —H )T (E)'] (ﬂ;‘ TH ) ln[ ZJ ] (18)

i

d\? (x) lic nay 1a ham tuyén tinh.

Khi khong quan tim dén x4c suét tién nghiém thi ham nhin dang d” (x) cua (17) va
(18) trd thanh:

Trang 22



TAP CHi PHAT TRIEN KH&CN, TAP 12, SO 07 - 2008

(x)-—-x [2)" HX [,u, i —ﬂf(zj)”‘]x—k

4,09= b~ Y =5 =, V& o+ 1)

Trong trudong hop k > 2, viéc xac dinh biéu thirc gii tich cu thé frax(x) cling nhu g(‘” (x)

cho cac ham mét do xAc suit rét phirc tap. Ngay ca khi xem xét cho cdc ham mét d xac suat
chuén mét chiéu vén dé nay ciing khéng phai la don glan Tuy nhién, st dung cac phan mém
toan hoc nhu Maple, Mattlab,...budc dau ching toi da giai quyét duorc khoé khan nay.

3. ST’ DUNG PHAN MEM TOAN HQC TRONG BAI TOAN NHAN DANG

3.1. Chwong trinh nhéan dang phan tir méi
Sur dung nguyén téc (6) va (7), co thé dua ra mdt thudt todn dé viét mot chuong trinh nhén
dang phan tir mgi. Sau day chung t6i minh hoa mét chuong trinh dugc viét bang phan mém
Maple nhén dang phan tir méi khi cac tbng thé c6 ham mét do xac sut cing phan phéi hai
chiéu.
Chwong trinh 1:
Nhandang:=proc(L::list(algebraic))
local n,u,v,i,d,j,t,1,B,H;n:=nops(L);
H:={seq(unapply(L[p],x,y),p=1..n-2)};
u:=L[n-1];v:=L[n];
for i from 1 to n-2 do
d[i]:=evalf(H[i](u,v));
od;
B:=d[1];t:=H[1](x);
L= 1];[1=t];
for j from 2 to n-1 do
if B <d[j] then
B:=d[j];t:=f[j];1:=H[j](x);
fi;od;[1=t];
end:
(5 day, véi k tong thé w, véi ham mét do xac suat f; (x) , dé nhan dang phan tir méi

x
Pz |: i :] ta dung 1énh: Nhandang([f1(x), f2(x), ..., k(x), x1, x2]);
]

Nhip cic ham sé f;(x) dudi dang biéu thirc tryc tiep trong Nhandang([ ]) hoc 1énh gan
f,(x) bén ngoai. Chuong trinh niy dé dang thay dbi cho céc truomg hop khac nhau cua ham
mat do xéc suét mot chiu hodc nhidu chidu. Khi quan tim dén xéc suét tién nghiém thi f;(x)

s& duoc thay thé bdi cac g;(x) trong chuong trinh.
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3.2. Chuong trinh tim ham cyc dai va tinh sai s6 Bayes
3.2.1. Phén phoi mét chiéu

Xét k ham sé mot chiéu g, (x), g,(x), ..., g, (x), trong d6 g,(x) =g, £, (x), f(x) 1
ham mét d9 xdc sudt mdt chidu. Ching t6i da dua ra mét thuat toan cu thé dé tim ham cuc dai
Zmax (X) va tinh sai s6 Bayes khi nhan dang. Tuy nhién do han ché cua sé trang trinh bay nén
bai viét chi trinh bay chuong trinh cu thé trén phin mém Maple dua trén thuat ton dé dé tim

gmax (I) va Pe](?!)k .

Chwong trinh 2:

saiso:=proc(L::list(algebraic))

local e,ij,k.r,s,t,m,n,p.kq,A,C,D,E,F,G,H,S,S1;
n:=nops(L);

H:={seq(unapply(L[p],x),p=1..0)};
A:={seq(H[pl.p=1..n)};
S1:={solve(H[1](x)}-H[2](x)=0,x)};

if nop(H)=2 and nop(S1) = 1 then e:=S1-0.001;
if evalf(H[1](f))>evalf{H[1](f)) then
p[x]:=piecewise(x<S1,H[1](x))

else p[x]:=piecewise(x<S1,H[2](x));fi:

else m:=0;

for i from 1 to n—1 do

for j from i+1 ton do
S:={solve(H[i](x)-H[j](x)=0,x)};

C:=A minus {H[i],H[j]};

for k from 1 to nops(S) do

if max(seq(evalf(C[j1(S[k]),25).j=1..nops(C)))<=evalf(H[i](S[k]),25)
then m:=m+1; D[m]:=S[Kk]; fi; od; od; od;
E:=sort([seq(D[p],p=1..m)]);
F:=[E[1]-1,seq((E[i+1]+E[i])/2,i=1..m~1),E[m]+1];
kq:=[J;

for r from 1 to nops(F) do

for s from 1 to n do

if H[s](F[r])=max(seq(H[p](F[r]),p=1..n)) then

kq:=[op(kq),H[s]]; fi;od;od;

pl1]:=piecewise(x<E[1],kq[1](x)):

for t from 2 to m do

p[t]:=piecewise(E[t—1]<=x and x<=E[t],kq[t](x),p[t=1]): od:
unapply(piecewise(x>E[m],kq[m+1](x),p[m]),x); fi,
K:=unapply(piecewise(x>E[m],kq[m+1](x),p[m]),x);
evalf[ 5](1-int(K(x),x=-infinity..+infinity));
end proc:

o] day,

i) Dé tim sai s Bayes khi phan loai k tdng thé c6 ham mat d6 xac suét f;(x), xac suét

tién nghiém g;, g,(x) =g, f,(x) ta str dung Iénh: saiso([g1(x), g2(X), ..., gx(¥)]);
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Nhép cdc ham s6 g,(x)dusdi dang biéu thirc truc tiép trong saiso ([ ]) hodc Iénh gan

g,(x) bén ngoai.

ii) Néu bo dong cudi cia chuong trinh trude end proc thi két qua xuat ra 1a mét ham sd.
Ham nay chinh 14 ham cyc dai ctia cdc ham da cho. Chiing ta c¢6 thé dwa chung vao trong thu
vién chuong trinh ctia Maple dé sir dung vao cac muc dich khac nhu vé dd thi, tinh tich phan...

iii) D6i v&i cac ham mat do xac suat chi nhan biéu thic trong khoang (a, b) nhu ham mi,
Gamma va Beta thi 1énh giai phuong trinh tong quat doi thanh lénh giai phuong trinh c¢6 diéu
kién, nghia la 1énh solve dugc thay thé b?ing Iénh fsolve trong khoang (0,+ ) déi voi ham
mii, Gamma va trong khoang (0, 1) d6i v6i ham Beta. ..

Vi du 1. Xét 7 ham mét d6 x4c suit c6 phin phéi chudn mot chiéu N(y,,0}) véi cac

tham s cu thé:

=03, 40 =40, 43 =9.1, g =1.9, st =53,y =8, 7 = 4.8

O-l =1.0,O‘2 =1.3,0-3 =1.4,0-4 =1.6,0-5 =2,O‘6 :1.9,0-7 =2.3

Sir dung chwong trinh 2 da viét ta cé ham cyc dai f;,,, (x) dwoc viét lai tom tht nhu sau:

(A
/2
S
Jmax (X) =9 S4
fs
Js
/7

khi
khi
khi
khi
khi
khi
khi

—1.2831<x <0.9856

2.5835<x<4.8932

8.2961 < x £12.5172
—7.8585<x<-1.2831U0.9856 < x <2.5835
4.8932 < x £6.6485

6.6485 < x <8.2961U12.5171 < x £23.3294
x £-7.8585uU x> 23.3294

0.4

gl‘l'lil)'-(x)

Hinh 1. D§ thj ctia 7 ham mat d xac sudt, 7., (X) va g .. (x)
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Gia sir c6 1 phén tir mi véi bién quan sét xo = 10. Ap dung chwong trinh 1 di viét ta c6
két qua:
0.0853734721 0 o ~0-2551020408 (x=9.1)

f3= \/;

Nghia 1 phan tir m&i ndy duoc xép vao tong thé thir 3.

A A o . 1 3 A .
Néu xac suét tién nghiém g; = 7 i=1,2,.7 talan lugtco cac két qua:

(g, khi —12831<x<0.9856

g, khi 2.5835<x<4.8932

g; khi 8.2961<x<12.5172

g (x)=lg, khi —7.8585<x<-12831L0.9856<x < 2.5835
g khi 4.8932 < x < 66485

gs khi 6.6485<x<8.2961U12.5171<x<23.3294
|g; khi x<-7.8585Ux>23.3294

Pe{’;", =0.4722. Phin tir méi cling dugc xép vao tong thé thir ba.

3.2.2. Phan phéi chuin hai chiéu
Khi xét k ham sd trén khong gian R g,(x), g5(x),....g;(x), ham cuc dai

g9 (x) = max{g, (x), g, (x),.... g, (¥)} xdc dinh trén nhing mién cia R"' véi céc bién Ia

djg.‘?) (x)=g;(x)—g,;(x). bat 4, = —%[(Zf)_] _(Z_;' )"I ], tiy theo gia tri cta det(4,) nho

hon 0, bing 0 hay 16n hon 0 ma d; (@) (x) 1a hyperbol, parabol hay elip. Khi & =2 ching t6i

da viét duge chuong trinh cy thé dé tim g% (x) ciing nhw £, (x). Tuy nhién khi k> 3 viéc

viét mdt chuong trinh trén cac phén mém toan hoc hién tai dé tim ham cuc dai cling nhu tinh
sai sO Bayes la v6 cung phirc tap Ching t0i s€ tiép tuc nghién ctru van dé nay trong thdi gian

t¢i. Hién tai v6i nhiing ham sb cu thé cho trude ta c6 thé x4c dinh ham g,(,fgx (x), ding phuong
phép Moncte Carlo dé tinh tich phan, tir d6 tim duoc sai s6 Bayes.
Vi du 2. Cho 3 tdng thé wy, w; va ws c6 phan phi chuén hai chidu véi cac tham s6 cu thé

nhu sau:
0.706 -0.251 2 0.792 -0.298
El ] ) ﬂl — A 22 —

-0.251 0.507 2 -0.298 0.507

s 0.397 -0. 200 4
My = - 23 =
4 -0.200 0.706 4
Ham cuc dai cia 3 ham mat do xéc suit duoc x4c dinh cy thé nhu sau:
fi(x,y) khi (h-y<0Uh-y>0)n(h-y>0Nnh-y)<0

fom (6,2) =4 fo(x,¥) khi (h—y>0nh—-y<0) N(h-y>0Nnh—y)<0
f;(x,y) mién con lai
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Hinh 2. Db thj ciia 3 ham mét do xdc sudtva f, . (%)

Trong dé:

h, = —0.0421x —1.0956 +1.2787.107°+/9.5067.10'8 x* ~9.54027.10' x +2.61776.10*

hy = -0.0421x —1.0956 —1.2787.107°4/9.5067.10"% x* —9.54027.10" x +2.61776.10*"

hy = —0.7292x +52.2358 + 6.8626.107°+/2.5348.10' x2 - 9.5629.10'* x + 4.7005.10%"

hy =—0.7292x + 52.2358 — 6.8626.10°/2.5348.10"% x> —9.5629.10'® x + 4.7005.10*'

hs = -0.1500x +7.2805 +1.0778.10°1/1.2354.10%° x* - 3.5745.10% x + 6.2027.10%

hg = —0.1500x +7.2805 +1.0778.107°/1.2354.10% x2 —3.5745.10%" x + 6.2027.10%
A . r A 5 £ 35 A A 3 A A By . A
Neéu c¢6é mt phan tr méi x, = 4.0 can xép vao tong thé nao la thich hop nhat?

Véi chwong trinh 1 da viét ta c6 két qua:
0.87676 2 2
fi= exp(— 0.81445(x —4)* —0.97257(x — 4)(y —4) —1.29064(y — 4) )
T
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Nghia la phin tir méi duoc xép vao tdng thé thir ba.

4. KET LUAN

Ham cuyc dai cua cac ham mat d¢ xéc sudt d tao ra mot cong cu rat hiéu qua cho bai todn
nhén dang. Khi xem xét céc téng thé c6 bién quan sat mgt chiéu duoc biét, bai toén nhan dang
gan nhu da dugc giai quyét tron ven bdi vi véi mot phan tir moi theo phuwong phap ham cuc
dai c6 thé nhan dang né mot cach dé dang va tinh dugc x4c suat sai lam trong nhan dang do.
Vai bién quan sat nhiéu chleu viéc nhan dang phan tir méi dé dang nhung viéc tinh sai 1Am con
rat nhiéu kho khén do véan d tinh tich phan. Ching tbi s& lap trinh dé tinh sai sb nhéan dang
ndy trong bai viét t&i.

USING MAXIMUM FUNCTION IN DISCRIMINATION ANALYSIS

Vo.Van Tai", To Anh Dung®?
(1) University of Can Tho
(2) University of Science, VNU-HCM

ABSTRACT: Using maximum function of density functions we provide the new
princeple which very advantage to discriminate a element for different situations. Finding
maximum function and computing Bayes error are considered. The two programs are written

to compute.
Key words: Maximum function, probability density function, discriminant, Bayes error.
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