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Tom tat

Trong bai viét nay, chung t6i si- dung phwong phdp ngi suy Newton dé xay dung
ham gan diing cho mét sé dit liéu thuc té nhu dir lieu ve thu nhdp va chi tiéu binh quan
ddu nguoi Viét Nam, cing nhu dir liéu vé dién tich va san lwong liia cd nam cua Viét
Nam. Cac dit liéu diege ding trong bai bdo nay dwegc chling tdi trich xudt tir website cia
Tong cuc Thong ké Viér Nam. Ching téi ciing sir dung phan mém Matlab dé \ap trinh
tim da thirc Ni suy, ciing nhu tinh gid tri cua ham ngi suy tai nhiing gia tri cu the. Tir
ham ngi suy thu dwege, ching t6i da dw dodn dwoc gia tri con thiéu trong bang di liéu
vé thu nhdp va chi tiéu binh qudn dau nguwoi tai Viét Nam ¢ cdc nam 2019, 2021. Ngodi
ra, san heong liia ca ndam ciing dwoc ching t0i wéc hrong bang két qua ciia da thirc noi
suy. Sau khi tinh toan cho thay dg chénh léch vé san liong trung binh gizza di liéu thuc
té va dir liéu wdc hwong tir ham néi suy 1a kha nho.

Tar khoa: dir ligu, ngi suy Newton, izng dung

Abstract

APPLICATION OF THE NEWTON INTERPOLATION METHOD TO

APPROXIMATE SOME REAL DATA

In this paper, we use the Newton polynomial interpolation method to build
approximate functions for some real data in Vietnam such as data on expenditure and
income per capita, data on rice productivity and rice cultivation area. The data used in
this paper are extracted from the General Statistics Olffice of Vietnam. We also develop
some Matlab programs to find the coefficients of interpolation functions and calculate the
values of the interpolation functions at specific points. Using the obtained interpolation
function, some missing values in the data on income and expenditure per capita of
Vietnam in 2019 and 2021 are estimated. We also estimated the rice productivity using
the results of the interpolation polynomial. We found that the difference in average rice
productivity between the calculated data from the interpolation function is quite small.

1. Pat van dé

Trong toan hoc ching ta thudng gap cac bai toan lién quan dén khao sat va tinh
giatri cac ham y = f(x) nao d6. Tuy nhién, trong thyc té c6 nhiéu truong hop ching ta
khong xac dinh dwoc biéu thic ciia ham £ (x) ma chi nhan duoc cac gia tri roi rac y; tai
cac diém tuong ung x; € [a, b]. T nhitng di liéu do, ching ta can udc lugng cac dir
liéu tai nhimg diém khéc thudc doan [a, b]. Dé giai quyét van dé nay thi mé hinh Toén
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hoc thudng duoc su dung la phuong phap ndi suy. Phuong phap ndi suy glup chlng ta
xay dung ham gan dung cho bo dit liéu (x;, y;) va tir 46 ching ta c6 thé dé dang wéc
lwong duoc gié tri cua f(x) tai bat ky x € [a, b] (Anh, 2008; Chuong va nnk., 2009;
binh, 2009; Phuong & Nhan, 2022).

Di c6 mot s6 bai viét vé tng dung cua ndi suy da thirc. Nguyén Thu Thay va Lé
Thi Ha (2022) d3 (ng dung da thiac ndi suy Lagrange dé giai quyét cac bai toan ung
dung trong ndéng nghiép va y té. Senol Celik (2018) ciing dung da thac ndi suy
Lagrange cho dir liéu ttng dung trong chin nudi. Mot vai tac gia khac st dung két hop
da thirc noi suy Newton va noi suy Lagrange dé ang dung giai phuong trinh vi phan cip
mot (Apichat Neamvonk & Boonyong Sriponpaew, 2023). Tuy nhién, theo tim hiéu cua
chung t6i, chwa c6 bai viét vé& (ng dung cua da thirc noi suy Newton dé ude luong cho
cac dir liéu vé thu nhap va chi tiéu cia nguoi dan Viét Nam, ciing nhu uée luong cho
dién tich va san luong cay trong.

Trong bai viét nay, ching tdi sir dung da thirc noi suy Newton dé xay dung ham
gan ding cho dir liéu vé chi tiéu va thu nhap binh quan dau nguoi ¢ Viét Nam, ciing
nhu dit liéu vé dién tich va san luong laa ca nim cua Viét Nam. Céac dir liéu nay duoc
chdng t6i trich xuat tir website caa Tong cuc Thong ké Viét Nam. Ngoai ra, chlng toi
ciing sir dung phan mém Matlab dé lap trinh tim cac hé sé caa da thirc noi suy Newton.
Viéc s dung phan mém dé lap trinh thay cho viéc tinh toan thii cong la can thiét dé
giam thoi gian tinh toan, ciing nhu han ché nhiing sai s6t khi tinh toan thu cong (Bao &
Hiéu, 2014; Bao & Viét, 2016).

2. Co s6 khoa hoc va phwong phap nghién ciru

Bai viét dugc thuc hién dua trén viéc phén tich cac nghién cuau va tai liéu lién
quan, thu thap so liéu thyc te tr Tong cuc Thong ké Viét Nam va st dung cong cu la
phan mém Matlab dé lap trinh ho trg cho viéc tinh toan.

Bai viét sir dung cac kién thic lién quan vé da thtic noi suy Newton nhu dudi day.

Ty sai phan:

Xét ham s6 y = f(x) xac dinh trén doan [a,b] va cho truéc n+ 1 gia tri
(x;,v;),i = 0,n. C4c ty sai phan cac cap caa ham f dugc xac dinh nhu dudi day (Anh,
2008):

Ty sai phan cip 1:

£ = f(x-1)

f[xi'xi—l] = X; — Xj_1 'i = 1,Tl

Ty sai phan cap 2:
flxivnxi] = flxpxioq]

Xivq,Xi, Xi_1| = i=1,n—-1
f[ 1+1 A A 1] xi+1_xi—1 ) )

Tuong tu, ty sai phan cap n:
f[xn' Xp—1s =) xl] - f[xn—li ey X1, xO]
Xn — Xo
Ty sai phan c6 cac tinh chat: tinh chat tuyén tinh; tinh chat déi xung; ty sai phan
cua hang so luén bang 0.

f[xn; xn_]_, ""xll xO] =
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DPa thirc ndi suy Newton:

Cho ham s6 y = f(x) xac dinh trén doan [a,b] va mot phan hoach A=
fa=xy<x; < <xp = b}. Ta x@y dung da thirc B,(x) c6 bac khéng qué n sao cho
P(x)) = f(x;),i = 0,n.

Pa thirc noi suy Newton tién xuat phat tir diém x, duoc xac dinh theo cong thuc
dudi day (Anh, 2008):

Po(x) = f(xo) + (x — x0) f[x0, x1] + (x — x0) (x — x1) f[%0, X1, X2] + -+
+ (x - XO)(x - xl) (x - xn—l)f[XO'xli "'lxn] (1)

3. Két qua va thao luan
3.1 X&y dung chwong trinh tim da thirc ndi suy Newton
RG rang rang, viéc tinh toan thi cong dé tim da thirc ndi suy véi dir ligu lon hoac
dir ligu la cac so thap phan la kha mat thoi gian, va de gap sai sot khi tinh toan. Trong
phan nay, ching toi st dung phan mém Matlab dé 1ap trinh chuong trinh ho trg cho bai
viét nay. Chuong trinh dugc xay dung dé tim da thirc noi suy Newton véi dir ligu dau
vao la hai vector X, Y chura cac gia tri x;, i = 0,n va y;, i = 0,n twong tng. Ket qua ma
chuong trinh tra vé la vector P chira c&c hé so cua da thuc noi suy Newton noi suy tap
dix lieu (X, Y).
Code cua chuong trinh tim da thirc ndi suy Newton nhu sau:
function P = newton (X, Y)
format rat;
% Tim cac ty sai phan, TSP(i) = f[x1, x2,..,xi]
TSP = Y;
n = length (X) ;
for i=2:n
for j=n:-1:1
TSP(J) = (TSP(J)-TSP(J-1))/(X(J)-X(J-1i+1));
end
end
syms Xx;
P =1Y(1);
for i=2:n
G = 1;
for j=1:1-1
G = G*(x = X(3J));
end
P = P + TSP(i)*G;
end

P = symZpoly (P);
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3.2 Ung dung da thirc ngi suy Newton dé xap xi mét sé di li¢u theec té

3.2.1 l\]hg dung da thirc ngi suy Newton dé xap xi di# lidu vé thu nhdp va chi tiéu
binh quan dau ngwoi Viét Nam

Trong phan nay, ching tdi sir dung phuong phap noi suy Newton dé xay dung da
thirc noi suy xap xi cho dit liéu gébm thu nhap (X1) va chi tiéu (Y1) binh quan dau nguoi
Viét Nam (don vi tinh: triéu dong/thang) Cac s6 liéu nay duoc trich tir website cia Tong
cuc Thong ,ke \/|¢t Nam. Bang so lieu dugc thé hle‘n o bang 1. Trong dir liéu nay, chang
toi nhan thay rang so liéu ve thu nhap binh quéan dau ngudi ndm 2019 va 2021 duoc thu
thap, tuy nhién so liéu vé chi tiéu binh quan dau nguoi ¢ cac nam nay bi khuyeét.

Bdang 1. Thu nhdp va chi tiéu binh qudn dau nguoi Viét Nam

Nim 2008 | 2010 | 2012 | 2014 | 2016 | 2018 | 2019 | 2020 | 2021 | 2022
Thu nhap (X1) | 0,995 | 1,387 | 2,000 | 2,637 | 3,098 | 3,874 | 4,295 | 4,250 | 4,205 | 4,673
Chitiéu (Y1) | 0,792 | 1,211 | 1,603 | 1,888 | 2,157 | 2,546 2,892 2,795

Tu dir liéu ¢ bang 1, ching tdi su dung cong thuc (1) dé xay dung da thac noi suy
Newton xap xi cho dit liéu gom thu nhap (X1) va chi tiéu (Y1) cta cac nam 2008, 2010,
2012, 2014, 2016, 2018, 2020, 2022. St dung chuong trinh 1 ma chung téi da trinh bay
0 muc 2.2, véi cac cau lénh:

>> X1 =1[0.995, 1.387, 2.000, 2.637, 3.098, 3.874, 4.250, 4.673];

>>Y1=[0.792, 1.211, 1.603, 1.888, 2.157, 2.546, 2.892, 2.795];

>> newton(X1, Y1)

chung t6i thu duoc két qua sau:
ans = -443/9800 281/325 -4548/665 20118/697 -4953/71 7756/81

-17018/251 7212/365
Nhu vay, da thirc ngi suy Newton cho tap dir liéu (X1, Y1) la:
P — ,, 281 , 4548 . 20118 , 4953 . 7756 , 17018 7212
1= 79800" T325% T 665~ T 697 © 71~ T8l ¥ T 251 * T 365

Do thi cua da thac ndi suy Py (x) cho dit lidu vé thu nhap va chi tiéu binh quan
dau nguoi cua Viét Nam duoc thé hién ¢ hinh 1. Céc dau * trong db thi chinh 14 vi tri
cac diém (x;,y;) cua bang dir liéu. D& thay riang, do thi cua da thic noi suy thu duoc
ludn di qua cac diém dir liéu.
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Hinh 1. Do thi ciia da thirc ngi suy Newton cho diz liéu vé thu nhdp va chi tiéu
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Tir da thirc noi suy thu duoc, chang ta ¢6 thé ude luong mirc chi tiéu binh quan dau
ngudi mdi thang dua vao thu nhap binh quan cta ho. Ching han, vai thu nhap binh quan
Xo triéu/thang thi muc chi tiéu binh quéan tinh theo da thac noi suy s€ la P;(x,)
triéu/thang. O day, chang t6i wdc luong cac gia tri con thiéu ¢ bang 1. Nam 2019, thu
nhap binh quan d4u ngudi la 4,295 tridu/thang nén wdc lwong cho sé liéu vé chi tidu binh
quan nam 2019 1a P;(4,295) ~ 2,9332 triéu/thang. Tuong tu, chung téi tim dwoc wéc
lwong cho chi tiéu binh quan dau ngudi nam 2021 13 P; (4,205) ~ 2,8481 triéu/thang.

C4c gia trj caa da thic ndi suy c6 thé tim bai ham polyval trong Matlab nhu cac
cau Iénh bén duoi day:

>> P = newton(X1, Y1);
>> 71 = [4.295, 4.205];
>> F = polyval(P, Z1)

3.2.2. Ung dung da thirc ngi suy Newton dé xdp xi di liéu vé dién tich va san
lwong liia ca nam cua Viét Nam

Trong muc nay, chang tdi sir dung phuong phap noi suy Newton dé tim da thuc
noi suy xap xi cho dix liéu gdm dién tich tréng lua (X2) va san luong laa (Y2) ca nim
cua Viét Nam. Cac s6 liéu nay duoc trich tir website ciia Tong cuc Thong ké Viét Nam.
Bang s6 liéu duoc thé hién & bang 2.

Bdng 2. Di¢n tich va san lwong lua ca nam cua Viét Nam

Niim 2018 2019 2020 2021 2022 | So'bp 2023
Dién tich (triéu ha) (X2) 75700 | 74699 | 7,2789 |  7,2389 |  7,1089 7,1193
San luong (trieu tan) (Y2) 44,046 | 43,4954 | 42,7648 | 43,8526 | 42,6608 | 43,4977

Chuang t6i nhan thay rang, dir liéu vé dién tich & bang 2 khong theo th tu ting
dan. Vi vay, dé sir dung phuong phap noi suy Newton, ching ta can sap xép lai dit liu
cua dién tich theo thir ty ting dan. Sau khi sip xép lai dit liéu, sir dung chuong trinh 1
ma chung t6i da trinh bay & muc 2.2, véi cac cau Iénh:

>> X2 =[7.1089, 7.1193, 7.2389, 7.2789, 7.4699, 7.5709];

>> Y2 =[42.6608, 43.4977, 43.8526, 42.7648, 43.4954, 44.046];

>> newton(X2, Y2)

chiing t6i thu dugc da thac ndi suy Newton cho tap di liéu (X2, Y2) nhu sau:

P,(x) = 2555,51162352 x> — 96631,06324599 x* + 1460309,96046021 x3 —
—11025197,14226459 x* + 41586593,80971701 x — 62697099,99204298

Hinh 2 thé hién db thi cua da thac ndi suy P,(x) cho dir liéu vé dién tich va san
luong lua ca nam cua Viét Nam. Céc dau * trong d6 thi chinh 1a vi tri cac diém (x;, y;)
cua bang dir liéu. Ching ta c6 thé d& dang nhan thiy rang, da thic noi suy ludn di qua
cac mdc noi suy (x;, y;).
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Hinh 2. D6 th; ciia da thirc ndi suy Newton cho di liéu vé dién tich va san heong liia cd nam

Tir da thic ndi suy thu dugc, ching ta co thé ude lugng san luong lua binh quan
dua vao dién tich tng vai cac gia tri trong doan [7,1089; 7,5709]. Vi dién tich x, thi
san luong laa tinh theo da thirc noi suy s& 1a P,(x,). Trong phan nay, chang t6i tinh san
lugng lua twong ung vai cac dién tich 7,15; 7,2; 7,25; 7,3; 7,4; 7,45; 7,5. Chung toi st
dung cac cau Iénh sau:

>> 72 = [7.15,7.2,7.25, 7.3, 7.4, 7.45, 7.5]:

>> P = newton(X2, Y2)

>> F = polyval(P, Z2)

Két qua thu duoc sau khi lam tron toi 4 sé sau dau phay duoc thé hién ¢ bang 3.
Bdng 3. Udc lwong san lwong lla theo dén tich gieo trong bang két qua ngi suy Newton

Dign tich 7.15 7.2 7.25 73 7.4 7.45 75
(triéu ha)
San luong 448764 | 448161 | 435384 | 42,3043 | 421113 | 430621 | 44,0680
(triéu tan)

Tir s6 liéu & bang 3, chung t6i tinh dugc ning suét IGa trung binh 13 5,94686
tan/ha. Trong khi do, gia tri trung binh tir dit liéu thyuc té ¢ bang 2 1a 5,94511 tan/ha.
Nhu vay, do chénh léch vé ning suét IGa trung binh giita dir liéu thyc té va dir liéu cua
c4c gia tri woc luong tir da thie noi suy 1a 0,00175 tan/ha.

4. Két luan

Bai viét da sir dung phuong phap noi suy Newton dé xay dung ham gan dung cho
dir liéu vé thu nhap va chi tiéu binh quan dau nguoi cua Viét Nam theo sb liéu trich tir
Téng cuc Théng ké Viét Nam tir nam 2008 dén 2022, ciing nhu dit liéu vé san luong lua
va dién tich trong lda ¢ Viét Nam tir nam 2018 dén 2023. Tir ham ndi suy thu duoc,
chung t6i ude luogng cac gia tri con khuyét trong bang dit liéu vé thu nhap va chi tiéu binh
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quan dau ngudi cua Viét Nam ¢ cac nim 2019 va 2021. Két qua chi ra rang, chi tiéu binh
quan dau nguoi nam 2019 14 2,9332 triéu/thang va ndm 2021 13 2,8481 triéu/thang. Ngoai
ra, chling t6i ciing da dwa ra ude luong cho san lwong lGa theo mot sé gia tri caa dién tich
tréng lda. Khi tinh trung binh cua di liéu duoc ude lwong bang ham ndi suy, ching toi
thu duoc ning suét lda trung binh ¢ Viét Nam la 5,94686 tan/ha, xap xi voi gia tri trung
binh tinh tir dit liéu thuc té 12 5,94511 tin/ha. Két qua nay ciing phu hop véi két qua ma
Thuy va Ha (2022) da ung dung da thirc ndi suy Lagrange dé udce luong cho dit lidu vé
dién tich va san luong laa & Bong bang séng Hong va Bong bang séng Ciru Long.

Thém nita, ching t6i ciing dé sir dung phan mém Matlab dé viét chuong trinh tim
cac hé sb cua da thic noi suy, cling nhu tinh gia tri cia da thic ndi suy tai nhitng diém
cu thé. Viéc xay dung cac chuong trinh hd trg s& giup tranh khoi nhiing sai sot khi tinh
toan, dac biét hitu ich khi dit liéu 16n hoac dix liéu 1a cac sé thap phan. Chuong trinh nay
c6 thé dugc sir dung cho dir lidu trong cac nghién ctu o nhiing linh vuc khac nhau nhu
kinh té, néng nghiép, ... nham du doan cac gia tri chua biét, dé tir 46 dwa ra cac dé xuat,
diéu chinh phu hop dé tng dung trong thuc té.
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