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T4c gia: Nguyén Kim S&

Hoi Toan hoc Viét Nam

CAC KY HIEU TOAN HOC THONG DUNG DUNG TRONG TAI LIEU

1. IMO : Cudc thi hoc sinh gidi toan qudc té.

16. Y, x; : TOng x1 + X2 +..+ Xn (tOng

2. VMO : Ky thi hoc sinh gi6i quoc gia Viét Sigma).

Nam.

3. PHKHTN : Pai hoc Khoa Hoc Tw Nhién.

4. PHSPHN : Pai hoc Sw Pham Ha Noi.

5.N: T4p s6 tw nhién.

6. N*: Tap cac s6 nguyén duong.

7.7 : Tap cac sd nguyén.

8. Q: Tép sO hiru ty.

9.R: Tap s6 thuec.

10. @ : TAp rong.

11.a i b:achia hétchob.

12.d|m: d la wéc s6 cia m.

13. 'CLN(a; b) : Uéc s6 chung 1é6n nhit cua
2s6avab.

14. BCNN(a; b) : B6i s6 chung nho6 nhit cua
2s06avab.

15. (a; b) = 1 : Hai s6 a va b nguyén t6 cung

nhau.

17.1}e4 x; : Tich x1.x2 ... Xn.

18.n!': Tich n s6 nguyén dwong dau tién.

19. [x] : Phan nguyén cda s thuc x, 1a s
nguyén khong vwot qua x.

20. {x} : Phan 1é ctia s6 thuc x, {x} = x - [x].
21. BDPT : Bit dang thirc.

22. VT : VE trai.

23. VP : V& phai.
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Phwong phap QUY NAP TOAN HOC...

bé chirng minh nhitng ménh dé lién quan dén so6 tw nhién n € N * 1a ding
vi moi n(hoic bat dau tir mot sd nao d6) ma khong thé thir truc tiép dwoc
ban c6 thé nghi t&i phwong phap quy nap. Cu thé nhw sau:

Xét ménh dé P(n) phu thudc vao so tw nhién n. P€ chirng minh mot ménh
dé P(n) ding v&i moi n = np (no la s6 tw nhién cho trwéec) thi ta thwe hién
theo cac budc dwéi day:

Bworc 1: Kiém tra P(n) ding véi n = no.

Bwdc 2: Gia st P(n) dung téin =k, (k = no)

Bworc 3: Ta can chirng minh P(n) dung khin =k + 1.

Két luan: Theo nguyén li quy nap toan hoc, bai todn dwoc chirng minh.

T 14p luan trén c6 thé hi€u ndm na thé nay: khi n bé, ta dé dang kiém tra
dwoc ménh dé diang, gid st téi n = 5 chang han, khi d6 theo cach lam trén sé
khang dinh dwoc n = 6 cling ding, n = 6 ddng thi kéo theo n = 7 cling dung...
cr mai nhw viy, nghia la ding véi moi s6 nguyén dwong n!

N6i nhw thé nhwng khong phai “Quy nap toan hoc” 1a céng cu da nang, c6
thé gidi dwoc tit ca cac bai toan lién quan dén diéu kién “ding v&i moi n”
ma no cling chi la mot trong nhitng phwong phap giai toan, dwgc str dung

trong mot so bai todn nhit dinh.

Chidng ta sé xem xét cac vi du sau dé hiéu ro hon cach thuc hién.

Bai toan 1:
Cho Sy =23n+1+23n-14+ 1 v&inlas6 nguyén duwong.
Chiéng minh rang S, ludn chia hét cho 7.

[Dé thi Olympic Iép 8 qudn Hoang Mai - Ha Ni 2018 - 2019]
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Loi giai:

Bai todn nay c6 thé giai bang cach phan tich va dung dong du thirc cho két
qua kha nhanh. Tuy nhién ching ta ciing c6 thé dung quy nap toan hoc nhw
sau:

D& nhan thdy S1 =231+1+231-14+1=21:7,S;=232+1+232-1+1=161:7.
Gia st bai toan dung t&i n = k(k 2 2) nghia la: Sx = 23k+1 + 23k -1 4117,
Khi do:

Sk+1 =23kk+1)+1 4 23(k+1) -1 41 =23 23k+1 4 23 23k-14 1 =23k+1 4 P3k-14 1 4
7( 23k+1 4 23k—1) — Sk + 7( 23k+1 4 231{—1)

Vi Sk : 7(theo gia thiét quy nap) va 7.( 23k+1 + 23k-1) : 7 suy ra Sk+1 : 7 nghia
la bai toan cling dung véin =k + 1.

Theo nguyén ly quy nap, bai todn dwoc chirng minh.

Bai toan 2:
Cho x 1a s6 thwc dwong va n 1a s6 nguyén dwong.
xM(x™t +1) < (x + 1)2n+ 1
x™+1 T2

Chirng minh bit dang thic
DPang thirc x4y ra khi nao?

[Dé thi VMO nam 2010 - 2011]

Loi giai:

Bai toan nay cé nhiéu 1oi gidi khac nhau, tuy nhién dé lam sang t6 hon vé
quy nap toan hoc, chiing ta sé st dung né dé chirng minh bai toan dung véi
moi n nhw sau:

2
*Vé6in = 1, bét déing thirc da cho tré thanh “E22 < (253

xZ+2x+1y,  (x+1)*

St dung BDT Cauchy: x(x? + 1) = %(ZX) (x2+1) < %( > )2 .
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x(x*+1) _ x+1

X+1

< (5 )3. Dau “=" xay ra khi x = 1.

Suy ra

xkok+ 1l 4 1) < (x+1)2k+1
xk+1 7

* Gia st BDT dang téin = k:

Khi dé (%1)2(’”1) 1= (xzi)z" + 1(9%1)2 két hop véi gia thiét qui nap suy

. x+1 2(k+1)+1>xk(xk+1+1) X+ 1 2
a'(z) - xk+1 (2)

k1) x+1, >xk+1(xk+2+1)

Ta sé chirng minh > that vay:

g xk+1 ( 2 ) xktlgpq 7 TF 1y
xk(ck+1 4 1) x+1)2 xkFLek+2 4 1) xk+1+1(x+1)2 >x(x’“'2+1)
xk+1 2 - xk+l 41 xk+1 2 T oxktlyq
+1)2 kyDak+z41 +1)2 kyyok+tz 41
(x+1) Z(X )(x )(:)(x ) _12(96 )(x )

4x (xk+1 4+ 1)2 4x (xk+1 4+ 1)2

(x —1)2 S xkt2_ pxk+1 4 xk _ xk(x?2 - 2x + 1) _ xk(x - 1)2

=4

ax (xk+1 4+ 1)2 T (k)2 T (kD 4 1)2
(x —1)2 _ xk(x - 1)2 a2l xk
= 4x (xk+1 4+ 1)2 20 (x D) (4x (xk+1 4+ 1)2) -

k+1 + 1)2_ 4_xk+1

& (x — 1) (x >0 (x — 1)2 > 0, bat dang thirc

(xk+1 + 1)2 (x xk+1 4 )2
k+1 k+2
nay hién nhién ding. Nghia la BDT (x i 1)2(k+1) +15% xsjil : 1+ 1) cling ding

voin =k + 1. Theo nguyén ly qui nap, ba1 toan duoc chirng minh.

« "

DAau “=" xay ra khi va chi khix = 1.

Bai toan 3:
Chirng minh rang v&i moi s6 nguyén dwong n > 2 ta c6 bat dang thic:
1 1 1 _13

Sp=—— b —— >
n+1 n+2 2n 24
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Loi giai:

X 3x VN ;. N 1 1 7 14 13 ,\, 2 ,
Ta dé dang kiém tra dwoc véin =2 thi Sz == +-=—=—>— bat dang thirc
3 4 12 24 24
da cho dung.
N . . 1s 1 1 1 13
Gia st bai toan dung té¢in =k(k=> 2),nghiala Sky=—+—+ ... + —>—
k+1  k+2 2k~ 24

Ta s€ chirng minh bai todn ding vé&i n = k + 1. That vay:

/ N 1 1 1 1 1 1 1 1
Xét hiéu Sg+1 - Sk=(—=+—+ ... + )-(—+ + ... +—)= -
) k+2 k+3 2k+2 k+1 k42 2k 2k+1  2k+2

1

_— N 13 c2 1N
= GktD(2k+2) 0, suy ra Si+1 > Sk ma Sk > —— theo gia thiét quy nap = S >

g, hay bai toan cling dung véin =k + 1.
Theo nguyén ly quy nap ta c6 diéu can chirng minh.

Trén day, cac ban da theo d6i mot s6 khai niém va phwong phap chirng
minh co ban, thwong dung nhat trong toan hoc pho théng. Biy gio ching ta
sé di vao tirng chuyén dé cu thé.

Ha Noi, ngay 15 thang 07 nam 2020
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TAI LIEU THAM KHAO

1. X. V. Conhiagin, G. A. Tonéian, I. F. Sarwghin: Cac dé thi vo dich toan cta
cac nwée (Nguyén DE, Nguyén Khanh Nguyén dich tir tiéng Nga), Nha xuat
ban Hai Phong, 1993.

2. bé thi HSG cac cip cta cic quin(huyén), tinh(thanh pho) trén ca nwéec.
3. Tap chi Toan hoc va Tudi tré.
4. Cac chuyén dé SEMINAR Héi todn hoc Ha Noi.

5. Cac website vé Toan hoc trong nwéc va nwéc ngoai.
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