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LGi cam on

Luan van nay dugc hoan thanh tai truong Dai hoc Khoa hoc - Dai hoc
Thai Nguyen. Tac gid xin bay t6 long biét on sau sac déi véi PGS.TS.
Trinh Thanh Hai (DHKH - DHTN), thay da truc tiép huéng dan tan tinh
va dong vién tac gid trong sudt thoi gian nghién ctu vita qua.

Xin chan thanh cadm on t6i cac quy thay, co gido da truyc tiép giang day
16p Cao hoc Toan K11, cac ban hoc vién, va cac ban dong nghiem da tao
diéu kien thuan loi, dong vién gitp do tac gid trong qua trinh hoc tap va
nghién cttu tai truong. Tac gid cling xin bay t6 long biét on sau sac t6i gia
dinh v nguoi than luon khuyén khich dong vién tac gid trong sudt qua
trinh hoc cao hoc va viét luan van nay.

Mazc du ¢6 nhiéu c¢d gang nhung luan van kho tranh khéi nhitng thiéu
s6t va han ché. Tac gid mong nhan duge nhitng ¥ kién déng gép ciia cac
thay c¢o va cac ban doc dé luan van duge hoan thién hon.

Xin chan thanh cam on!

Thai Nguyén, thang 4 nam 2019
Tac gia

Nguyén Thi Trang
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M3& dau

Toan tit sai phan cho ta nhiéu 16i giai tha vi khi ta dya vao dinh nghia,
tinh chét clia toan ti sai phan dé giai quyét mot s6 bai toan so cap, don cii:

e Bai toan chia hét, phan nguyén;

e Bai toan dém ctia giai tich t6 hop:;

e Bai toan vé gi6i han ham so;

e Bai toan vé bat dang thic;

e Tinh tong clia mot day so;

e Xac dinh s6 hang tong quét clia mot day so.

Ngoai viéc van dung phuong phap sai phan vao cédc dang bai toan ke
trén, ta con c6 thé tim thay rat nhiéu vi du minh hoa viéc van dung phuong
phap sai phan vao giai cidc bai toan thuc tién.

V6i mong mudn tim hiéu, swu tam viec van dung toan ti sai phan vao
giai mot s6 bai toan danh cho hoc sinh giéi THPT dé van dung vao qua
trinh day hoc ctia ban than, Em da lya chon deé tai vé tng dung toan tit
sai phan vao gidi mot sd bai toan so cap. Luan van cé cac nhiém vu chinh

sau:
~ - 2 X . ~ N P . £ 2 - 2 . ~
e Tim hiéu ve dinh nghia va cac tinh chat ctia toan tit sai phan;

e Doc hiéu y tuéng van dung toan ti sai phan vao giai mot sé bai toan
so cap dugc trinh bay trong bai béo [5], [6].

e Suu tam mot so6 bai toan, dé thi to hop danh cho hoc sinh giéi ma
nhitng bai tap dé c6 thé giai bang cach van dung khai niém, tinh chat

cua toan tir sai phan;



e Trinh bay tuong minh 10i gidi mot so6 bai toan trén co sd van dung

khai niém, tinh chat clia toan ti sai phan.

Ngoai ra, luan van cting trinh bay cac cach giai khac nhau ctia cing mot
bai toan va so sanh nhitng phuong phap giai véi 16i giai khi ing dung tinh
chat clia toan tit sai phan dé ngudi doc c6 thé dua ra nhan xét, so sanh

gitta cac 10i giai v6i nhau.



Chuong 1
Kién thitc chuan bi

Chuong 1 duge ching toi sit dung dé nhic lai cac kién thiic thusng dudc
trinh bay trong cac giao trinh giang day & bac dai hoc. Noi dung chuong 1
duge chiing toi tham khao tit cac tai lieu [4] - [7].

1.1 Mot s6 khai niém co ban

Dinh nghia 1.1.1. [5]. Cho A 1a mot s thyc khac 0 va ham f(x). Khi
f(x 4+ h) va f(x) 1a cac s6 thuc, ta goi

Apf(x) = f(z +h) = f(z)

14 sai phan bac nhat ctia f tai x véi buée nhay h. Cho cac ham f, g va s6
thue ¢, ta co
Ap(f+9) = Anf(z) + Apg()
va
Ap(ef(z)) = cApf(x).
Ky hieu AY f(x) hodc I f(x) thay cho f(z).
Véi bat ky s6 nguyeén n > 1, ching ta dinh nghia sai phan bac n bdéi
nf(@) = A"A ) ().
Vi du
Ajf(x) = fla +2h) = 2f(x + h) + f(2),
A f(x) = f(x+3h) — 3f(x +2h) + 3f(z + h) — f(x).



Biang quy nap, ching ta c6 thé ching minh dudc

n

if(@)=> (=1)""Ck f(z + kh), (1.1)

k=0

trong d6 C° = 1. V6i k > 0, ta co

ok~ (ﬂ) _ n(n — 1)k'(n — k)
Cht ¥ rang v6i nhiéu cong thiic, ching ta c6 thé cho n 1a cac s6 thue.
Néu h = 1 ta viét A va bd qua chi s6 dudi h. Vi du, trong truong hop

mot day {xz,}, ching ta c6 Az, = x,11 — T,

Nhan xét.
(i) Cho ham f(z),n=0,1,2, ...,

n

flo+n) =Y Cintf(x);

k=0
trong truong hop dic biet, néu A™f(n) 1a hing s6 khac 0 v6i mdi s6
nguyén duong n thi

=D CuAtf(0)
k=0
(i) Néu P(x) = ap + a1 + azx® + ... + a,z", véi a, # 0 thi v6i moi z,
ta co:
A} P(x) = ay,n!h"
va

AYP(x) =0, v6i m > n.

Vé6i k 1a mot s6 nguyen duong cho trude. Nhu mot ham ctia o, CF c6
cac tinh chat:

(a) CF1 4 CF=CF | (vi ACF = CF.

(b) Ta c6 ATC* = CF7 v6i 0 <r < kva A’CF =0, véir > k.

(c) Cf +C5+ ...+ Ck = Oj,fj_i

Tuong tu (i), néu f(x) la da thic ¢6 bac m thi

— in: CFAF£(0). (1.2)
k=0



1.2 Mot s6 tinh chat ctia toan t sai phan

Tinh chat 1.2.1. [4]. Néu ¢ = const thi Ac = 0.
Chatng minh. Néu ¢ = const thi Ac=c—c= 0.
Tinh chat 1.2.2. [4]. Ta c6 A"(z") = n!h™; A™(2") = 0(m > n).
Ching minh. Ta c6
A(z") = (x+h)" — 2"
=n.ha" 4 .
A*(2™) = A(nz"'h) + ...
= n.hA (") 4 n(n — 1).R%(2"72) + ..

A"(z") = nlh".
Tt Tinh chat 1.4.2, suy ra A™(2™) = 0,Vm > n.
Tinh chat 1.2.3. [4]. Néu P(x) la da thiic bac n ta co:
AP(z) = P(x + h) — P(z)
n_pi

Tinh chat 1.2.4. [4].
flx+nh)=>" CiN f(z).
1=0

Chitng minh. Ta ¢6 f(x +h) = (1+ A)f(z) = f(z) + Af(x).

Stt dung lién tiép cong thic trén, ta dudc:
f(x+nh)=(1+A)f(x+ (n—1)h)

(1+ A2 f(z+ (n—2)h)

(1+A)"f(x)

=Y CiA'f(z).
1=0



Tinh chat 1.2.5. [4].
ZCZ 1)C f(z + (n —i)h).

Chiing minh. Ta c6
A"f(z) = [(1 +A4) - 1]"f()

—Z )OI 1+ A)" f (=)

_ Z(—l)’(?ﬁf(a: +(n—i)h).

0]
Tinh chat 1.2.6. [4]. Gia st f € C"[a;b] va (x; 2+ nh) C 6(0; 1), khi dé:
An
}{n(x) = f™(x +0nh);0 € (0;1).

Chiing minh. Ta ching minh bang quy nap. Véi n = 1, ta c6 cong thiic
sO gia hitu han:

Gia st cong thic dang v6i k = n, nghia la:
An
}{n(x) — f"(z + Onh).

Ta ching minh cong thic trén diung vé6i k =n + 1.
That vay, ta co:
A" f(x) = AJA"f (2)] = A" ™) (@ + 0'nh)],
trong dé 6" € (0;1).
Ap dung cong thitc s gia hitu han cho f™(x + 6'nh) ta c6
A" f(2) = B AP (2 + 0'nh)
= W"[f")(x + 0'nh + h) — f®)(z + 0'nh)]
= R D 4D (1 4 @'nh 4+ 07 h); vai (7,67 € (0;1)).
Dat 6 = 9”+9 € (0;1), ta c6
)

A £y = fOD (2 4 O(n + 1)h).



