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Bai bao trinh bay mét phuong phap nhan dién ham mit dd xac suit trong dap wng phi tuyén ciia két cau
ch1u tai trong dfng dit véi tham s6 dau vao ngiu nhién. (6] phlr0'ng phap nay, cac dap lrng dong luc hoc
ngiu nhién dwoc biéu dién thong qua phwong trinh vi phan chuyén dong va 1a ham so ciia cac tham so
ngiu nhién. Phuong trinh tién héa ham mat dé xac suit cia cac dap tng nay sé dwoc hinh thanh dya vao
nguyén Iy bio toan xac suit. Giai phwong trinh vi phan sé cho phép chiing ta xac dinh dwoc ham mat do
Xic suit clia cac dap ng theo thoi gian. Sw chinh xic va hi¢u qua cia phwong phap dwgc chirng minh
thong qua 2 vi du s6, bao gdm hé mot bac tw do va khung thép phi tuyén. Khi quan sat su tién héa ciia ham
méit dj xac suit, chiing ta nhin thiy ring, quy luit phin phdi ciia n6 phirc tap va khong tuan theo bat ky

mot quy luat thong thuong nao da biét truéc day.

Tir khéa: dong dit, dong luc hoc ngéu nhién, ham mdt dp xdc sudt, phi tuyén, sw tién héa.

Chi sé phdn logi: 2.1

Identification of probability density function for the
nonlinear response of structures with uncertain input

Summary

A method for the identification of the probability
density function of nonlinear structures subjected to
the earthquake with random input is presented in this
paper. In the method, the dynamic response of stochastic
nonlinear structures is firstly expressed in a formal
solution which is a function of random parameters. The
probability density evolution equation (PDEE) is then
derived according to the principle of preservation of
probability. The solution of this equation can put out
the instantaneous probability density function. The
accuracy and efficiency of the method are demonstrated
by numerical examples, including a SDOF system and
a steel frame. The evolution of probability density
functions of the stochastic responses is observed, and
it is shown that their distribution law is much irregular
and far from well-known distribution types.
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Gioi thiéu

Ket ciu cong trinh xay dung (nha xudng,
cau cong, cang bién...), trong qua trinh sir
dung binh thuong, s€ chiu tac dong ctia cac tai
trong dong ngau nhién nhu tai trong gio, tai
trong song hay tai trong dong dat... Hién nay,
mdi quan tim 1én ciia cdc nghién ctru 1a lam
sao nhén thirc 13 vé tinh trang chiu luc thyuc té
(dap (mg) cua két cau va tién lugng duoc nguy
co rii ro cua chung trong diéu kién chiu tac
dong cua thién tai (gié bao, dong dat..) 1, 2].

Do dic diém cua cac tai trong nay 1a ngau
nhién theo thoi gian, nén cac bai toan dao
dong dugc mo hinh héa dua trén 1y thuyét
Xac sudt va qua trinh ngiu nhién thong qua
viéc thiét 1ap va giai cac phuong trinh vi
phan ngau nhién phi tuyén. Do kich dong 1a
cac luc ngau nhién nén cac dap tmg nhu dich
chuyén, vén toc ciing 6 tinh chat ngﬁu nhién.
Boi vay, trong phén tich dao dong ngau nhién,
két qua ciia cac dap img dugc biéu dién dudi
dang trung binh theo nghia x4c suat. Hién c6 3
phwong phép chinh dé giai quyét vin dé nay.
Thir nhat 12 phuong phap mo phong Monte
Carlo [3, 4]. Phuong phap nay bén viing va
manh mé& ¢ khia canh phan tich két cau nhung



Khoa hoc Ky thuat va Cong nghé

doi hoi thoi gian tinh toan rat dai. Phuong phap thir 2
1a phwong phap phan tir hitu han ngiu nhién [5]. Mic
du nhitng vin dé vé phan tich tinh va 6n dinh két cdu
c6 thé duoc giai quyét hiéu qua v6i phuwong phap nay,
nhung rat han ché trong viéc phan tich dap tmg dong
luc ngdu nhién cia két cau. Phuong phap tht 3 1a khai
trién chudi tryc giao [6, 7] hién dang dugc ap dung
nhiéu tuy nhién trong truong hop ting sé luong bién
ngau nhién (BNN) thi ch1 phi tinh toan tré nén qua lon
dé dat dugc su xap xi can thiét trong khong gian ngau
nhién. Bén canh d6, & cac phuong phép trén chi c6 thé
tim thdy gia tri trung binh (mean) va do léch chuan
(standard deviation) cac dap ung cua két cau, con ham
mat do xac suét (probability density function - PDF)
clia cac dap tng thi rat it trudng hop tim duge nghiém
chinh xac, ma diéu nay lai rit quan trong dé hiéu mot
cach toan dién cac thong tin xac suat ciia dap tung két
cau.

Nhimng nim gan day, mot ho cac phuong phap
tién hoa ham mat do xac suat (Probability Density
Evolution Metod - PDEM) da duogc dé xuat boi céc tac
gia Li va Chen [8-10]. O phuong phap PDEM, phuorng
trinh tién héa theo thoi gian ciia mat do xac suat duoc
hinh thanh dua trén nguyén 1y bao toan xac suit. Tir
do, su tién hoéa ciia ham mat do xac suét s& dugc xac
dinh chinh x4c trén toan mién thoi gian. Tuy nhién,
phuong phap nay hau nhu chua dugc ap dung trong
cac nghién ctru ¢ nudc ta hién nay trong viéc phan tich
dap tmg dong luc hoc ngau nhién cua két cau. Chinh
vi vay, trong bai bao nay, tac gia trinh bay két qua ap
dung phuong phap PDEM vao viéc nhan di¢n cac ham
mat do xac suat dap tng cia két ciu khung thép phi
tuyén chiu tai trong dong d4t v6i tham sé dau vao (tai
trong, vat liéu lam két cu...) ngdu nhién, giup dua ra
cai nhin chinh xac hon vé tinh trang chiu luc thuc té
(dap tmg) cua két cau va tién luong duoc nguy co rui
ro cua chung trong diéu kién chiu tac dong cua thién
tai (gi6 bdo, dong dat...).

Noi dung cua phuong phap PDEM

Phwong trinh vi phdn chuyén déng va ham mét dp
xdc sudt cia dap vng

Xét hé két cau sau khi roi rac héa bang phuong
phap phan tir hitu han c6 n bac tu do. Phuong trinh vi
phan chuyén dong cia hé két ciu chiu tac dong cua
kich dong ngau nhién dugc biéu dién nhu sau:

M(Z2)X(t)+C(2)X(1)+ K(Z)X(t) =f(Z.1) (1)
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Véi diéu kién ban dau: X(t)| =X, va X(t)|
Trong do, X(?), X(t) X() lan lu(yt la cac vécto co leh
thuorc nx 1 thé hién cac dap tng chuyén vi, van tdc,
gia toc theo thoi gian (7); M, C, K 1a cic ma tran ¢
kich thudc n X n cia khéi luong, can nhét, do cung; f
la véc tonX 1 cuia tai trong kich dong. Vect(y z gomn_
tham s ngau nhién dic trung cho tinh ngau nhién cua
tai trong (dong dat, gio...) hay ton tai trong cac dic
tinh cua két cau (kich thudc, vat lidu...).

Trong trudng hop luc kich dong ngau nhién 1a gia
téc nén cua dong dat, cong thirc (1) s& trd thanh:

M(2)X(t)+C(Z2)X(t) +K(Z)X(t) =-Mia(Z,t) (2)

Vi i 1a vécto don vi, thay thé cho chuyén vi don vi
tai mong so voi hudng tac dung cua gia toc nén; a(Z, t)
la gia toc nén.

Dua vao cong thuce (1) hodc (2) chung ta thdy rang,

chuyén vi X(7) 1a mot qua trinh ngiu nhién phy thudc
vao z va dugc xac dinh nhu sau:

X(1) =-H(Z,1) 3)

O day, H 1a mdt toan tr xac dinh, luén tdn tai va duy
nhat. O cong thirc (3) néu chi xét mdt thanh phan X(7)
nao do cua vécto X(7) = {X(),....X, (2)}, ta s€ co:

X(1)=-H(Z,1) @)

Theo nghién ctru cua céc tac gia Li va Chen [8-10],
ham mat do xac suat hop P xz (x, z, t) cia cac BNN X
va Z la nghi¢m cua phuong trinh vi phéan sau:

%) X, 2.t 0 X, 2,1

Py (0:21) (2.) Py (%:21)

=0 (5)
ot Ox

O day, X (z,£) chinh 12 van tc cta dap g X(2) Gng
v6i mdi lan thyc hién cia Z.

Diéu kién ban du ciia phuong trinh (5) duoc cho
bdi:
Pxz (xazat)L:O :5(x_x0)pz(z) (6)

Trong do, x, 1a gia tri ban dau tat dinh ciia X(t) va
d () 1a ham Dirac.

Nhu vy, giai phuong trinh (5) két hop véi diéu
kién ban dau (6) ta s€ xac dinh dugc ham méat do xac
sudt hop Py, (x,z,t) va d& dang tim duoc phéan bd
xéc suét ctia dap ung theo thoi gian boi tich phan sau:

Px (xat):QI Pxz (x,z,t)dz (7)
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Véi Q z 1a mién tich phan ctia cac BNN Z.

Dé giai phuong trinh (5) tim xac sudt hop Pxz (x,z, t)
céc tac gia Li va Chen [8-10] d dé xuét thuat toan gom
4 bude duge md ta cu thé dudi day.

Thudt todan thwc hién PDEM

Thuét toan dé thuc hién phuong phap PDEM la su
két hop cua (i) phuong phap so6 dé tim dap tng (van
toc) ciia két cau theo thoi gian va (if) phu'orng phap sai

phan hiru han dé giai phuong trinh vi phan, gom nhiing
budc nhu sau:

Bude I: v6i méi BNN z cia vécto BNN
zZ= {7'1 o Zpens T, ) chung ta chon mot s6 diém dai dién
trén mién phan bo cua no.

Bude 2: véi mdi diém dai dién cia BNN Z, tién
hanh phan tich dong luc hoc két cAu dé tim vén tdc
X(z,1) bang phuong phap s6 hodc bang cic phan mém
phan tir hiru han.

Buoc 3: giai phuong trinh vi phan (5) cho truong
hop Z = z, bang phuong phap sai phan hitu han.

Buée 4: tién hanh tich phan s6 theo cong thirc (7)
dé xac dinh Px (x,1).

Céc budc nay dugc trinh bay bang so dd thuat toan

nhu hinh 1.

Ri rac hoa phan bé xac suét cua cac BNN
z, thanh céc diém dai dién ¢ =1,....N

¢1

Xac dinh J'((zv,t) tir phuong trinh chuyén

dong (1) hodc (2) bang phuong phap sé

v

Tinh toén p,, (x,z,.t) tir phuong trinh (5)

bing phuong phap sai phan hitu han

Xéc dinh p, (x,¢) bing cach tich phan trén
Q, tir phuong trinh (7)

i

e*

Hinh 1: thudt toan cia phuong phap PDEM
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Vi du ap dung

Trong phan nay, chiing t6i trinh bay 2 vi du vé viéc
ap dung phu(mg phap PDEM dé nhén dién ham mat do
xac suét. O vi dy thir nhét, mot dao dong phi tuyén chiu
kich dong diéu hoa véi tan sb ngau nhién s& duoc thuc
hién véi muc dich xac nhén tinh dung dan ctia phuong
phap PDEM ciing nhu viéc trién khai thuit toan trong
phﬁn mém Matlab, céac thong sb cua vi du nay dugc su
dung tur tai liéu [8]. Trong vi dy thir 2, ham mat do xac
sudt cua chuyén vi mot khung thép phi tuyén chiu tai
trong dong dat ngau nhién két hop véi tham s khong
chic chin cua vat liéu s& dugc khao sat.

H¢ dao dpng mét bic tw do véi tin so6 ngdu nhién

Xét dao dong cua hé mot bac ty do khong cod can
nhdt nhu sau:

X()+0’X(1)=0 ()
Véi didu kien ban dauX(f)|,_, = X, va

X(t)|t:0 = XO.

Dap ung cua hé s¢ la:
X(t) =X, cos(Or) 9)

Vi O 1a BNN va gia thiét phan bd déu trong khoan
[0,, 0,]. Nhu vay, ta c6 ham mit d§ xac suat cia © nhu
sau:

,néud, <0<0,

1
fo(9)= 6’2_91 (10)

0, hoac nguoc lai

Néu ta dat y = Or thi PDF ciia BNN v s& duogc xéac
dinh b1 anh xa:

f\{!('//):ife)(%)

Nhu vay, ham mat do xac sut cta dap tng két cau
theo thoi gian nhu sau:

(11)

fo [Zkfr +27—cos [x],t +
X

0

x; - x" %0 [ x
So| 2km+cos™ | — |t

Xo

0, hodc ngugc lai

f )=  néu [x|<x,| (12)

Bén canh do, cac dac trung xac suét nhu ky vong,
phuong sai (d0 I¢ch chuan) cua hé cling dugc xac dinh.

a4
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-Kyvong u(X):

1, (1) = E(X) j: %, c0s(64) £, (0)d6

(szioal)t[sm(ezt)—sin(elt)]

- Phuong sai o (X):
o3 () =E(X -E(X))’

_x [(6,-9) , sin(20,1) —sin(26)
(‘92 -6, )t 2 4

(13)

_{M[sin(ezt)—sin(@t)J:l (14)

Mat khac, ap dung phuong phap PDEM da mo ta
O trén, chung ta co thé x4ac dinh duoc mat do xac suét
ctia chuyén vi theo thoi gian va duge biéu dién & cac
hinh 2 va 3.

Ham mat do xac suat
=]
¢

0,2
0,1

1

0,95 4

Thai gian (s) Chuyén vi (m)

03

0,2

Hinh 2: mdt do xdc sudt theo thoi gian

20
—— PDF tai t=0,9 (s)
18 ~ — —PDF tait=1,0 (s)[]
----- PDF tait=1,1 (s)
16 g
141 .

Ham mat dé xac suat
o

8l
6f 4
4t ]
2r J 4
90,2 —0‘,1 5 -01 -0,05 0 0,‘05 0,1 0,‘1 5 0,2

Chuyén vi (m)
Hinh 3: mét d3 xdc sudt tai cdc thoi diém
Hinh 4 va 5 md ta két qua so sanh cac ham mat do
X4c suat, gia tri trung binh va do 1éch chuan twong tng
ctia 3 phuong phéap: 1y thuyét (giai tich), mo phong
Monte Carlo va PDEM. D@ dang nhan thay ring, két
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qua cua phuong phap PDEM la chinh xac va trung
khép voi phuong phép 1y thuyét (xac dinh tir cac cong
thirc (12), (13) va (14)) va mé phong Monte Carlo.

Ham méat d6 xac suat

20

————— Phuong phap If thuyét

— — — Phuong phip PDEM H

-0,1

-0,05 0 0.1
Chuyén vj (m)

0,05 0,15

Hinh 4: so sanh két qua Iy thuyét va phirong phap PDEM tqi thoi diém t = 1 s

Gid tri trung binh (m)

PO léch chudn (m)

0,15

0,11

'y

+ PDEM
+= =" Monte Carlo
— B - Ly thuyet

;t
0,05} , * ]
! 3
\ i \
\ &
or T \
[ \
A
-0,05- _
\ f ¥
R
0.1 ol,s 1|,5 |2 zl,s 5 3:5 zlt 4‘,5 5
Theri gian (s)
a) Gia tri trung binh
0,08 ‘
e ™\
0,07} M r]; ! F%Emfﬂﬂ%
1
0,06 L é; / L2 i
i ‘.\ Iy
0,05} ?I ! 'i E" i
BNRY
0,04} Vg -
ﬂ! Vo |‘|_(1
0,03+ n o é J
]
0,021 i \‘\r[ J
’ ?’E‘qi‘g ® + PDEM
0,01r # \/ == Monte Carlo ||
t — B — Ly thuyet
S 1 1 1 1 1 1 1 |
% 05 15 2 25 3 35 4 45 5
Theri gian (s)

b) Gid tri do léch chudn

Hinh 5: két qua chuyén vi trung binh va dé léch chudn twong iing

Khung thép phi tuyén chiu tic dong ciia dong dit

Tdi trong dong dat:

Tai trong dong dét trong vi du ndy duoc st dung
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tur nguén dr ligu dong dat da duoc phat trién cho du
an FEMA SAC (SEAOC-ATC-CUREe) [11] va da
duoc s dung trong nghién ctru cua Yi va cong su [12].
Nhiing gia toc lich sir thoi gian nay di duoc ghi lai tir
céc tran dong dat thuc té & Los Angeles (Hoa Ky) va tir
md phong vat 1y, véi mot s6 diéu chinh tuyén tinh. Bo
gia tc nén gém c6 60 gia toc chia thanh 3 nhom (mdi
nhom bao gdm 20 ban ghi gia téc) v6i xac suat 1ap lai
50 nam tuong tng 1a 50%, 10% va 2%. Trong vi du
nay chi str dung 20 gia toc dugce liét ké trong bang 1.

Bdng 1: thong tin cdc tran dong dat

STT Tran dong dat maﬂg()nli(:: de ( fn?/é)
1 Imperial Valley, 1940, El Centro 6,9 452,03
2 Imperial Valley, 1940, El Centro 6,9 662,88
3 Imperial Valley, 1979, Array #05 6,5 386,04
4 Imperial Valley, 1979, Array #05 6,5 478,65
5 Imperial Valley, 1979, Array #06 6,5 295,69
6 Imperial Valley, 1979, Array #06 6,5 230,08
7 Landers, 1992, Barstow 73 412,98
8 Landers, 1992, Barstow 73 417,49
9 Landers, 1992, Yermo 73 509,70
10 Landers, 1992, Yermo 73 353,35
11 Loma Prieta, 1989, Gilroy 7,0 652,49
12 Loma Prieta, 1989, Gilroy 7,0 950,93
13 Northridge, 1994, Newhall 6,7 664,93
14 Northridge, 1994, Newhall 6,7 644,49
15 Northridge, 1994, Rinaldi RS 6,7 523,30
16 Northridge, 1994, Rinaldi RS 6,7 568,58
17 Northridge, 1994, Sylmar 6,7 558,43
18 Northridge, 1994, Sylmar 6,7 801,44
19 North Palm Springs, 1986 6,0 999,43
20 North Palm Springs, 1986 6,0 967,61

Pé tang tinh ngdu nhién cua tai trong dong dat, gia
thiét gia toc dinh (Peak of Ground Acceleration - PGA)
ctia bo 20 gia toc nay tuan theo quy luat phan phdi xac
sut log-normal.

M6 hinh két céu:

Két cdu khung phang bang thép gdom co 3 tang va 3
nhip, voi kich thuéc nhu sau: chiéu cao t?lng H=3m,
nhip L =5 m. Vit lidu thép c6 tinh chat phi tuyén tinh
theo mo hinh Giuffre-Menegotto-Pinto [13]. Minh hoa
két cau dugc thé hién trong hinh 6.
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-
—~L
—c

TR T AN\

a) Khung thép 3 tang, 3 nhip

(ng suat (N/m?)

Mo -8 B [ 2 0 2
Bi€n dang (%) w10°

b) Quan hé phi tuyén giiva img sudt va bién dang
Hinh 6: m6 hinh két cdu

Gia tdc nén (mis))
L N == T % B S|

0 5 10 15 20 25 30 25 40
Thoi gian (s)

Tang 1

Chuyén vj {cm)
[sn)

At Tang 2
Tang 3
_100 <] 10 15 20 25 30 35 40

Thi gians)

Hinh 7: minh hoa gia téc nén va chuyén vi cdc tang ciia két cau

Gia tri tiép tuyén mo dun dan hdi ban dau (initial
elastic tangent) cua thép E, = 205.000 MPa, cuong
do dan hoi F =235 Mpa va ty 1¢ tang bén biénl dar}g
(strain hardening ratio) 1a 0,01. Bap ung cua két cau
duge xac dinh tir md phong sé bang phin mém phan
ti hiru han OpenSees [13] va dugc minh hoa ¢ hinh 7.
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BNN va lya chon cdc diém roi rac:

Nhu da gioi thi¢u ¢ trén, chung ta st dung 20 gia
toc nén, néu goi S 1a sy kién xuat hién mdt gia toc nén
trong tap hop 20 gia toc nén ¢ trén thi S 1a mdt BNN

N O U Ar A 2 £ 1
phan bo déu va c6 ham mat do xac suat p,(s) %" 0,05;

két hop véi quy luat phan phdi xac suat cta gia toc
dinh (ky hiéu 1a 4) duoc gia thiét tuan theo quy luat
log-normal véi gia tri trung binh (mean) u = 2,4 m/s
va do léch chuan (standard deviation) o, = 0,4 m/s>.
Mit khac, tham s6 m6 dun dan hoi £ cling dugc xem
xét nhu la mdt BNN dau vao khi ké dén tinh ngau
nhién cia vat liéu lam két cau va E,duoc gia thiét tuan
theo quy luat phan bd chudn véi gia tri trung binh £

205.000 Mpa va d6 léch chuan Oy~ =20.500 Mpa. Nhu

vay, vécto BNN s& bao gdm 3 BNN Z={S,A,E}.

Trong phuong phap PDEM, cac BNN nay phai
dugce roi rac hoa thanh cac diém dai dién véi cac mat
d6 xac suat twong tng, theo kinh nghiém cua Li va
Chen [8, 10], trong truong hop ¢6 3 BNN thi tich s6
ctia cac diém dai dién ciia 3 BNN nay can phai c6 it
nhat tir 250-600. Trong vi du nay, véi 20 diém ciia
BNN § chung ta dy kién roi rac hoa mdi BNN 4 va E,
thanh 7 dlem vay ta co 20x7x7 = 980>600 nén thoa
mén yéu ciu.

Két qua phan tich déng luc hoc:

O day, ching ta s& st dung phuong phap PDEM
va phuong phap mé phong Monte Carlo (Monte Carlo
Simulation - MCS) dé phan tich d4p mg dong luc hoc
ctia khung thép phi tuyén chiu tai trong dong dét. Trong
do, doi voi phuong phap PDEM, s& thuc hién 980 lan
phan tich dap g dong luc hoc cua két cau twong Gmg
v6i 980 diém mé ta 6 trén; con ddi véi Monte Carlo s&
thuc hién voi 1x10° 1an mo phong.

——PDEM

D6 léch chuan (cm)

-0,2
0 10 20 30 40
Thai gian (s)

a) Gia tri trung binh
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——PDEM

Gia trj trung binh (m)

0 10 20 30 40
Thoi gian (s)
b) Gid tri dg léch chudn

Hinh 8: két qua chuyén vi tirong d,

Pap ing dong luc hoc ngau nhién cua két ciu dugc
xem xét 1a chuyén vi twong ddi giita téng 3 va tang
2 (ky hi¢u la 6,(z)). Hinh 8 thé hién két qua dat duoc
clia gid tri trung binh va d6 léch chuan ctia chuyén vi
tuong ddi o ,(t) theo phuong phap PDEM va MCS cho
thay, két qua cua phuong phap PDEM rat phu hop véi
phuong phap moé phong Monte Carlo. Didu nay khing
dinh tinh chinh xac cua phuong phap PDEM.
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b) Mdt dé xdc sudt theo dwong dong mirc

Hinh 9: su tién héa mdt do xdc suat ciia 9,

a1
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Hinh 10: mdt ¢ xdc sudt cia 0, tai cdc thoi diém khdc nhau

Bén canh do, co thé dé dang xac dinh mat do xac
suét ctia dap ung két cau trén toan mién thoi gian hodc
bat ky thoi diém nao trén mién d6, két qua thé hién &
hinh 9 va 10. Nhu vy, tai mot thoi diém nhét dinh (¢
=2;t=3;t=4...), phanbomatdoxac suatcuaé
rat phtic tap, khong tuan theo bét ky quy luét phd blen
nao, né c6 rat nhidu dinh (peak) ¢ trén ham mat do xac
suat.

Két luan

Bai béo trinh bay két qua nghién ctru nhan dién
ham mat do xac suét dap ung két cau chiu tai trong
dong dat v6i cac tham sd dau vao ngiu nhién dua vao
phuong phap tién hoa ham mat do xac suat. Thuat toan
dé thuc hién phuong phap PDEM la sy két hop cua
phuong phap s6 va phuong phap sai phan hitu han. Su
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chinh xac cua phuong phap PDEM va chuong trinh
Matlab dugc xac nhan thong qua viéc xét mot dao dong
khong can nhét vai tan s6 ngau nhién va két cau khung
thép phi tuyén. V6i phuong phap PDEM c6 thé xéc
dinh duoc ham mat d6 xac suit cac dap ung (chuyén vi
dinh, chuyen vi twong ddi...) trén toan mién thoi gian.
Khi d6, néu quan sat tai mot thoi diém nhét dinh, ham
mat d6 x4c sudt nay khong tudn theo mot quy luat phan
bd xac suat nao di biét. Vi vay, diéu nay co thé anh
hudng dén sai s6 trong cac bai toan phan tich do tin cay
néu chung ta gia thiét ham mat do nay s€ tuan theo mat
quy luat cho trudc, vi du nhu normal, log-normal...
Pay ciing chinh 1a chu dé dugc tac gia quan tim trong
cac nghién ctru tiép theo.
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