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Tom tit:

Bai bdo sir dung phwong phdp phdn tinh diéu hoa thuy triéu doi véi chudi sé liéu quan
trdc muc nwde tueng nam (toe nam 1960 dén nam 2011) tai tram nghiém triéu Hon Ddu, Pé Son,
Hai Phong. Két qua nhdn dwoc bg hang sé diéu hoa ciia 13 séng triéu. Tir cdc gid tri thanh phdn
bién do h&ng 6 diéu hoa thuy triéu thu dwoc nhdn thdy, tai vi tri nghién ciru, nang lwong tao ra
thuy triéu do nhém séng nhdt trieu (K1, O1, P1, Q1) chiém wu thé hon nhém séng ban nhdt triéu
(M2, S2, N2, K2). Cdc séng triéu nuwée néng (M4, MS6 va M6) cé bién dé khd nhé so véi nhom
song nhdt triéu, ban nhdt triéu va nhém séng triéu chu ky dai nira ndm, mgt nam (Sa va Ssa); Két
quda phén tich diéu hoa chuoz s6 liéu quan trac 0 do dai mot nam chi ra rang bé hang so diéu hoa
cua cac song ban nhdt trzeu séng nhdt triéu 6n dinh hon bg hang sé diéu hod cia cdc song trzeu
niede néng va cdc séng triéu chu ky dai nira nam, mot nam. Thanh phan bién d@é ciia bé hang s6
diéu hoa ciia cdc song ban nhdt triéu va song nhdt triéu c6 xudt hién dot bién sai léch theo chu ky
18-19 ndm, sai léch mang tinh chu ky nay phit hop véi chu ky tudn hoan ciia niit ‘quy dao mat trang
la 18,61 nam. Kién nghi khi sur dung phuong phdp phan tich diéu hoa thuy triéu trong cdc nhiém
vu khoa hoc - ky thudt yéu cau @ chinh xdc cao can phdi quan tam hiéu chinh sai léch mang tinh
chu ky 18.61 nam, hodc sir dung chuéi miee nude c6 thoi gian quan trac dai hon.
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Abstract:

The paper presents several results obtained using the tidal harmonic analysis method to
analyze annual water level observation data over 51-year period (1960-2011) at the Hon Dau tidal
station, Do Son, Hai Phong. The results yield sets of harmonic constants for 13 principal tidal
constituents. From the amplitude components of the harmonic constants, it is observed that at the
study station, the energy generating tides is dominated by the diurnal tidal group (K1, Ol, P1, Q1)
rather than the semidiurnal group (M2, S2, N2, K2). The shallow-water tidal constituents (M4,
MS6, and M6) have relatively small amplitudes compared to the diurnal, semidiurnal, and long-
period tidal constituents (semiannual Sa and annual Ssa). The harmonic analysis of one-year data
series indicates that the sets of harmonic constants for semidiurnal and diurnal constituents are
more stable than those for shallow-water constituents and long-period (Sa and Ssa) constituents.
The amplitude components of the harmonic constants for semidiurnal and diurnal tides exhibit
anomalous variations with an 18—19 year cycle. This cyclic deviation corresponds to the 18.61-
year lunar nodal cycle. It is recommended that when applying tidal harmonic analysis in scientific
and technical tasks requiring high accuracy, attention should be given to correcting for the 18.61-
year cyclic variation, or alternatively, longer water level observation time series should be used.
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1. Giéi thiéu

Tir xwa dén nay, bén canh nhiing loi ich kinh té ma bién c4 mang lai cho nhan
loai, bién ca cling luén ti€ém an nhiéu nguy co gay ra tham hoa, thién tai bat lgi cho
loai nguoi va cac cong trinh bién. O goc dd khoa hoc - ky thuat bién va hai duong
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hoc c6 thé nhéan thiy, cho du 1a loi ich hay rui ro dén tir bién ca déu c6 mdi lién
quan mét thiét dén van dé du bao vé muc nude va quy md dao dong ciia muc nude
bién. Bén canh d6, muc nudc bién ciing ludn co vi tri vai trd quan trong trong xay
dung kich ban blen d6i khi hau, cac chién lugc tmg pho; cac quy hoach, ké hoach
phat trién kinh t& x3 hoi[1]. Chinh tir nhitng 1y 1& d6, nén cac nghién ctru khoa hoc
— k¥ thuan bién, tric dia bién va hai duong hoc, dac biét 1a van dé dao dong myc
nudc bién ludn 13 diém ndng trong nghién ctru khoa hoc, rat dang chu tim. Pién
hinh phan anh quy mo, ché d0, tinh chat cta dao dong muc nudc bién chinh 14 hién
tugng thuy tridu[2]. Thay triéu 1a mot hién twong thién nhién déng vai trd then chét
trong hé sinh thai bién va kinh té xanh. V& mit tu nhién, sy luan chuyén nuéc giup
lam sach mo6i truong, van chuyén dudng chat va duy tri da dang sinh hoc tai cac
vung cira song, cira bién, rung ngdp man. Trong kinh té xanh, thuy triéu 12 mot tham
s0 k¥ thuat quan trong, quyet dinh an toan hang hai, ho tro tau tai trong 16n ra vao
cang va cé the cung cap ngudn nang lugng sach vo tan cho dién nang. Hleu rd quy
luét 1én Xuong ctia thuy triéu gitip con ngudi khai thac ngudn loi tir bién t6 hon, chu
dong kiém soat xam nhp mén, bao v¢ canh tdc ndng nghiép va thiét ké - cong trinh
bién thich img voi bién (‘101 khi hau. Myc nudc 1én xudng cua thuy triéu do ning
lugng cta nhiéu song triéu hop lai ma thanh, cac bo hang sé diéu hoa cua cac song
triéu lai chinh 1a nhitng tham s6 mo ta dic trung cia thuy triéu va du bao muc nudc.

Cac nghién ctru vé thuy triéu va dong triéu ludn dugc kha nhiéu nha nghién
clru quan tam [2, 3,4, 5, 7, 8, 9, 10]. Nghién ctru ly thuyét vé thuy triéu c6 thé tim
thiy & gio trinh trong nudc cua tac gia Pham Van Huan [2], hay trong giao trinh
“Phan tich dy bao thuy triéu va dong triéu” cua tac gia Phuong Qubc Hong (nguoi
Trung Qudc) [8]. O trong nudc gan day dién hinh 1a Dinh Xuan Manh [4], trong
nghién ctru cua minh tac gia da trinh bay chi tiét ve phuong phap phan tich dleu hoa
thuy triéu bang phuong phép sb binh phuong nhé nhat; cung quan tam dén van dé
phan tich diéu hoa myc nudc con c6 tic gia Nghiém Tién Lam [5], trong nghién
clru cia minh tac gia da trinh bay vé phuong phap phan tich thuy triéu, thao luan
nhitng van d¢ lién quan, déc biét la quan hé gitra bién do va goc pha cua mot sO
thanh phan diéu hoa thuy triéu. Nghién ciru vé tinh 6n dinh va xu thé bién thién cia
hang s6 diéu hoa thuy triéu ciing da dugc tac gia Ly Cai Tiéu (nguoi Trung Quoc)
dé cap dén trong cong trinh khoa hoc “Nghién ctru xu thé bién do6i ciia hang sé diéu
hoa thuy triéu”[10].

O bai bao nay, trén co sé sb lidu quan tric myc nudc timg gio trong nhidu nim
(tr 1960-2011) tai tram nghi¢m triéu Hon D4u, Db Son, Hai Phong, chung to1 tién
hanh phan tich diéu hoa thuy triéu dé tinh toan ra cac bd hang sb diéu hoa cua cac
song triéu, déng thoi tién hanh danh gia do chinh x4c, tinh on dinh cua bd héng s6
diéu hoa ctia mot s6 song tridu chinh dua trén két qua phan tich diéu hoa chudi sb
liéu quan | trac myc nude c¢6 doi dai mot nam. Nhém muc dich thao luén va kién nghi
mot s6 van dé co lién quan, ngd hau cung cap bod sung nguon tai liéu tham khao
trong linh vyc khoa hoc —ky thuat bién, tric dia bién, bién doi khi hau va muc nude
bién dang.

2. Dir liéu va phuwong phap nghién ciru
2.1 Phwong phdp phin tich diéu hoa thuy triéu

Nghién ciru dao dong thuy triéu va du bao muyc nudc 1a mot trong nhiing nhiém
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vu khoa hoc - ky thuat quan trong, c6t 161 ctia nhiém vu nay la phuong phap phan
tich diéu hoa thuy triéu. Bo hang sO diéu hoa ciia cc song trleu ¢6 dugc nho phuong
phap phan tich diéu hoa thuy triéu. Do cao myc nude thuy triéu z tai thoi diém bat
ky t 1a tong dao dong cua cac séng triéu thanh phan, chiing dugc mo ta nhu phuong
trinh toan hoc sau day:

2y = Ag + Xi=1 fii cos[qit + (Vo + w); — g1, (1)
trong do:

Ay — d6 cao muc nudc trung binh,

f; — hé s6 suy bién bién do cua song tridu i,

H; — hang s6 diéu hoa bién d¢ cua song triéu i,

q; — téc d6 goc khong ddi cua song tridu i,

(Vo + w); — nhiing phan pha thién van cia song tridu i biéu dién cac
gbc gid cua nhitng tinh ta gia dinh tai thoi diém ¢,

g; — hang s diéu hoa vé pha cua song tridu i,

r — s luong cac song triéu.

Trong cong thire (1) fi va (Vo + u); phu thude thoi gian t. Khi con
gia tri do cao myc nugc quan trac z,, nhiém vy cta phan tich thuy triéu 1a xac
dinh bd gdm r cip hang sé diéu hoa khong d6i H va g cho timg song triéu.
Dé thuan tién ap dung phuong phap binh phuwong nho nhét c6 thé bién doi
phuong trinh (1) thanh dang biéu thuc sau:

2y = Ao + Xi=1(A; cos q; t + B;sing; t), (2)
trong do
A; = fiH;coslgi — (Vo +w)i], Bi = fiH;sin[gi — (Vo +w)].  (3)
Biét n tri do muc nudce theo gio, ta c6 n phuong trinh toan hoc ¢ dang biéu
thtrc (2). Néu 4p dung phuong phap binh phwong nho nhat gia hé phuong trinh nay
s€ tim duoc:

/A§+Bl.2
Hi ==

fi ’

Chu01 myc nudc quan trac cang dai, s6 luong phuong trinh dang (2) cang

nhiéu, thi sé cip hang sé diéu hoa H va g nhan dugc cang nhiéu, cang chinh xac [2,
3, 4].

2.2 Dit li¢u nghién civu va trinh tw tién hanh tinh todn

gi = arcth—f + (Vy +u);. 4

Dit liéu dau vao str dung trong nghién ctru nay 13 tép s6 liéu do cao muc nude
quan trac tir tram hai van Hon D4u. Tram hai van Hon Dau thudc Dai khi tuong
Pong Bic, toa lac tai phuong Do Son, thanh phé Hai Phong, ¢6 vi tri dia 1y cu thé
14 20°40' vi d6 Béc va 106°48' kinh do bong , nhu mo ta ¢ hinh 1.
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Hinh 1: Tram hai van Hon Ddu (Nguén Internet)

Dit liéu do cao muc nudc tai tram hai van Hon Dau duogc do dac tung gio
(mdi gi0 6 mot gia tri d§ cao myc nudce), dé phuc vu nghién ctru, chung t6i da thu
thap duoc dit ligu tir ndm 1959 dén nam 2011. C6 thé thay, tap dit liéu chua dugc
day du, con thiéu tir nam 2011 dén nay. Tuy nhién, tap dir liéu ‘nay hoan toan thoa
man yéu cau ddu vao cua bai toan phan tich didu hoa thuy triéu. Tap dir liéu nay
ciing hoan toan dép tmg dwoc muc dich ¥ nghia ctia vin dé nghién ctru da dé ra.
Trudce tién, chung t6i phan tach chudi dir liéu quan tric muc nude thuc té ra
thanh dit liéu ciia cac nam khac nhau, mdi mot gio c6 mot gia tri do d6 cao muc
nude, nhu thé mdi mot nam s& c6 8760 gia tri do cao muc nude, twong tng cod thé
1ap duge 8760 phuong trinh myc nude nhu phuong trinh dang (1) va (2). Giai h¢
phuong trinh nay sé& thu duge bo hang sé diéu hoa ciia cic song triéu thanh phan.

Bang 1 dudi déy 1a s6 lidu mo ta két qua tinh toan bo hang s6 diéu hoa cua 13
song triéu chinh nhan duoc tir qua trinh phén tich chu5i s6 liéu quan tric 1 nim
(nam 2010), bao gom 4 séng triéu thuoc nhoém séng tricu mang tinh chit ban nhat
tridu Ia cac song trleu c6 ki hiéu 1a Mo, So, No va Ko; 4 song trleu thugc nhoém mang
tinh chat nhat triéu c6 ky hiéu 1a Ky, O1, Py va Qq; 3 song triéu nudc néng 1a céac
song tridu Ma, MSs va Ms; 2 séng triéu chu ky dai nira nim va mot nam 1a Sa vad
Ssa.

Bang 1: Hc%n‘g s6 diéu hoa ciia 13 séng triéu chinh phén tich tie chuéi miec nede 1 nam (2010) tai
Hon Dau D6 Son Hai Phong

STT | Ki hiéu séng triéu Thanh phan bién do H (cm) Thanh phan Pha g (d5)

1 M, 4.08 301.21
2 S 2.24 3.23

3 N 0.43 318.09
4 K> 1.81 14.64
5 K, 59.46 43.22
6 O: 70.52 345.42
7 P 29.96 39.35
8 Q 13.57 319.38
9 My 0.47 335.93
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10 MS4 0.34 67.81
11 Mg 0.6 204.63
12 Sa 10.43 196.39
13 Ssa 8.21 69.61

Tiép theo do, da vao két qua phan tich diéu hoa thuy triéu ap dung ddi véi
chudi s6 liéu quan tric tirng nam, tach ldy cac thanh phan bién do H va thanh phan
pha g trong bo hang sé diéu hoa cua cac song triéu tao thanh cac day s6 1y, Lo, 15, L.
O day I 1a gia tri cac thanh phan bién d6 H va pha g ctia cac bo hiang sé diéu hoa
13 song triéu. Néu coi tirng day so riéng biét nay la day cac gia tri do nhiéu lan cua
mot dai luong, ching ta c6 thé tién hanh ap dung 1y thuyét sai sé va phuong phap
binh sai tric dia dé danh gia tinh 6n dinh, d6 tin cdy (d6 chinh xac) dbi voi cac day
s6 liéu do [6], theo d6 chung ta c6 thé 1an luot tinh toan duge cac gia tri trung binh
xéc suat nhat theo cong thuc (5):

N S e
_1’1_ n

)

va chiing ta cling c6 thé tinh dugc sai sb trung phuong tri xac §uét nhat theo
cong thue (6) dudi day. Day ciing chinh 1a cong thuc Bessel dung dé danh gid do
chinh xac, do tin cay cua day tri do [6]:

V.V
m==

- (6)

Trong nghién ctru cua chung t61, khi ap dung cac cong thire (5) va cong thire
(6) ddi voi cac bd hang sb diéu hoa cia cia 13 phan tridu c6 duoc khi phan tich
chudi myuc nudc 51 nam (tir 1960 dén 2011), thi ¢ day ching ta s& c6 cac day gia
tri i (i=1-n, n=51) 1an luot 14 thanh phan bién d6 H va pha g cla cic bd hang sO
diéu hoa cua 13 phan; x trong cong thirc (5) got la gia tri trung binh xac suit nhat
(Mean); m trong cong thire (6) goi 1 sai 86 trung phuong cua tri trung binh xac suat
nhat (SE) dung dé danh gia do chinh xac (tinh 6n dinh va do tin cdy); v goi 1a sd sai
s6 (s6 hiéu chinh) dugc tinh theo cong thutc (7) nhu sau:

vi=x-1li (1=12,...,51) (7)

Trén day chung toi dd mo ta trlnh tw, phu’ong phép déanh gia do chinh xéc
clia b hang s6 diéu hoa cta 13 soéng triéu chinh tai tram nghién ctru ma chung toi
da thyc hién. Két qua tinh toan dugc trinh bay ¢ bang 2, s6 liéu trong bang 2 biéu
thi cac thanh phan hang so diéu hoa cua 13 song tridu chinh kem theo cac ti€u chuan
danh gia do chinh x4c, gdm c6 gia tri trung binh xac sudt nhat (Mean) tinh theo
cong thirc (5) va sai s6 trung phuong cua tri xac suit nhét (SE) tinh theo cong thire
(6) twong ng voi cac thanh phan hang so diéu hoa. O day cing mudn nhan manh
rang, ching to1 s€ chu trong thao luan vé do chinh xac, tinh 6n dinh, va quy luat
bién ddi ctia thanh phan bién d6 H cua cac song triéu, noi dung cy thé s& dugc tién
hanh danh gia thao luin s& trinh bay & phan tiép theo.

3. Két qua va thao luin
Ket qua trinh bay trong bang 1, bang 2 chinh la bo hang sb diéu hoa cua 13
song tricu chinh tai tram nghiém tridu Hon Dau, D6 son, Hai phong, day la két qua

phan tich diéu hoa thuy triéu tir chudi sb liéu quan tric muc nudc timg gid trong
nam 2010 va két qua tinh trung binh 51 nam, tir nm 1960 dén nim 2011. BO hing
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s6 diéu hoa trong bang 2 di nhién sé& c6 do tin cay cao hon két qua trinh bay trong
bang 1.

Tir gia trj thanh phan bién d6 hang sé diéu hoa trinh bay trong bang 1 va bang
2, chung ta dé dang nhan thay nang lugng tao ra thuy triéu tai day do nhém song
nhét triéu (K1, O1, P1, Q) chiém wu thé hon nhom song ban nhat triéu (Mz, Sa, N,
K»). Két qua phan tich con cho thy, cac song tridu nudce nong la nhiing song triéu
c6 nang luong kha khiém tdn so véi nhoém song nhat triéu, ban nhat triéu va nhom
song triéu chu ky dai ntra nim, mot nam.

Bdng 2: Gid tri trung binh va sai s6 trung phwong ciia cdc by hang sé diéu hoa ciia 13 séng triéu
chinh tai Hon Dau Do Son Hadi Phong

Bién do H Pha g (Phase)
Ki hiéu song triéu Mean SE Mean SE
(cm) (cm) (d9) (do)
M> 6.10 0.15 85.69 0.90
Ss 4.19 0.09 103.78 0.53
N2 0.82 0.03 97.03 0.92
K> 1.92 0.04 102.00 0.81
K1 65.62 0.72 89.62 0.39
8]} 74.42 0.71 82.35 1.06
P, 21.02 0.28 84.66 0.44
Qi 14.86 0.19 322.24 0.74
My 0.78 0.03 233.63 0.61
MS4 0.50 0.02 271.78 0.79
Mg 0.44 0.01 203.84 0.42
Sa 12.41 0.65 190.50 0.25
SSa 6.28 0.40 81.41 041

Ttr nhing day gia tri thanh phan bién d6 H cta cac song triéu phan tich dugc,
chung toi tién hanh v& db thi thé hién bién trinh thay d6i ctia thanh phan bién do cac
song triéu theo cdc nam. Hinh 2 1a bién trinh thay d6i cia thanh phan bién d¢ hang
s6 diéu hoa céac song triéu mang tinh chat nhat triéu; Hinh 3 1a bién trinh thay d6i
ctia thanh phan bién d¢ hang so diéu hoa cic song tridu mang tinh chat ban nhat
triéu; Hinh 4 13 bién trinh ctia thanh phan bién d6 hing sé diéu hoa cua ba song triéu
nude nong; Hinh 5 chinh 12 bién trinh ctia thanh phan bién d6 hang sé diéu hoa cac
song triéu chu ky nira nam va mot nam.
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Hinh 2: Bién trinh gid tri thanh phdn bién do song nhdt triéu tir phan tich chudi muee nuede
mot nam tai Hon Dau Po Son Hai Phong
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Hinh 3: Bién trinh gid tri thanh phdn bién d¢ séng ban nhdt triéu tir phdn tich chudi muc
nwoc mot nam tai Hon Dau D6 Son Hai Phong
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Hinh 4: Bién trinh gid tri thanh phan bién dg song triéu mede néng tir phan tich chudi miee

nwoc mot nam tai Hon Dau Do Son Hai Phong
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Hinh 5: Bién trinh gid tri thanh phan bién d¢ song triéu chu ky dai tir phén tich chuéi mye
nwoc mot nam tai Hon Ddu D6 Son Hdi Phong

Tir két qua tinh toan trinh bay trong bang 1, bang 2 va cac hinh tir hinh 2 dén
hinh 5 trén day ciing c6 thé dua ra mot s nhan xét va két luan nhu sau:
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Hinh 2 cho chung ta thay, thanh phan bién d cac song nhat triéu kha 6 6n dinh.
Trong nhém cic song triéu ‘mang tinh chat nhat tridu thi song nhat triéu chinh mat
trang O; c6 bién d6 16n nhat, né 1a séng tridu chiém ning luong cao nhat, roi dén
cac song nht triéu tong hop K1, song nhat triéu chinh mat trdi Py va nhat triéu elip
nho cuia mat trang Qu;

Hinh 3 cho ching ta thy, thanh phan bién d6 cic song ban nhat triéu ciing
tuong dbi 6n dinh. Soéng ban nhat triéu chinh mat trang M c6 bién do lon nhét, tiép
theo 1a cac song ban nhat tridu chinh mit troi Sy, séng ban nhat tridu tong hop Ko
va song ban nhat triéu elip 16n mit tring No;

Hinh 4 d3 chimg t6 rang thanh phan bién d6 cta cac song nudc nong tai tram
nghiém triéu Hon D4u kh4 nho va khong 6n dinh. Twong ty, nhin vao hinh 5 ciing
dé dang phat hién ra thanh phan bién do cac séng triéu chu ky dai nira nim va mot
nam ciing khong on dinh. Gia tri bién d6 hing s6 diéu hoa cac song triéu chu ky dai
nira nim va mot nam kha 16n, chiing chi nhé hon cac thanh phan bién d6 ctia nhém
song nhat tridu, 16n hon dang ké cic song ban nhat tridu va cic song triéu nude
nong;

Dua vao ket qua thé hién hinh dang blen trinh ddy gi4 tri thanh phan bién do
clia cac song tridu chinh (cac song nhat triéu va cac song ban nhat trleu) mo ta hinh
2 va hinh 3, ching ta phat hi¢n ra trong két qua phan tich thanh phan bién do céc
song triéu nay déu ham chua yéu t6 bién ddi mang tinh chat hé thong, co chu ky.
Céc gia tri cuc tri bao gdm gia trj thip nhat va gia tri gan voi gia tri thap nhat xuat
hién dot blen vao cac nam 1968 va 1986; gié tri cao nhat va gia tri gan voi gia tri
cao nhat xuat hién vao cic nam 1978 va 1996. Chu ky xut hién céc gia tri bién
thién dic biét nay pht hgp véi chu ky tuan hoan ciia niit quy dao mat trang (lunar
nodal cycle) la 18,61 nam, day ctng la chu ky dai nhat, ¢ vai trd rit quan trong
trong nghién ciru hién twong thuy triéu. Két qua nay nhac nhd ching ta khi nghién
ctru thuy tridu hay phén tich diéu hoa thuy triéu st dung vao nhitng nhiém vu khoa
hoc- k¥ thuat yéu cau do chinh xac cao nhu tinh toan mat quy chiéu do siu (sé “0”
do sau), tinh gia tri do cao, do sau thiét ké cho cac du an cong trinh quan trong co
gia tri kinh té 16n can phai quan tim dén cac bién thién (sai s0) c6 tinh chu ky nay
de ¢6 phuong phap hi¢u chinh vao két qua tinh toan dé dat d0 tin cay cao hon, hodc
can thiét phai tién hanh sir dung chudi sb liéu quan tric dai hon, bao phu hét cac
chu ky thién van anh hudng dén bién thién do cao thuy tridu. Pugc biét chiéu dai
Iy tuong clia chudi quan tric myc nude phuc vu cac bai toan khoa hoc k¥ thuat yéu
cau d6 chinh xac cao thuong 1a 19-20 nam.

Nhiing két qua tinh toan ciing nhu nhan xét danh gia va thao luan trén day c
gia tri khoa hgc va mang y nghia tham khao nhét dinh. Tuy nhién, ching t61 cling
khuyen nghi can mo rong hudéng nghién ctru d6i vi cac song tridu khac, dung chudi
50 liéu c6 thoi gian quan trac dai hon mot nam, dong thot sir dung s liéu clia cac
tram nghiém triéu ¢ vi tri dja Iy khac nhau; cling nhu can thiét phai két hop véi
cac két qua nghién ciu vé dong luc hoc bién, khi tuong thuy van, hai van khac dé
c6 nhitng két luan khach quan hon, chinh xac hon.
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