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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 PAC BIET HOA

trong chirng minh toan hoc...

Trong thuc té khi lam Toan chdng ta gap nhiéu bai tap s6 an 16n, gia tri 1on,
s6 budc thwc hién 16n..ma chwa thé tim dwoc cach giai ngay, chwa hinh
dung dwoc dir liéu thay doi nhw thé nao khi thwc hién bwéec tiép theo thi
ching ta sé dwa vai toan vé cac tredng hop nhoé hon, dic biét hon dé dé
dang thuc hién thuat toan hay phan tich, danh gia va tir d6 du doan, tim
hwéng di - phwong phap giai cho bai toan ban dau.

Vi du can chirng minh mot bat dang thiec “la” véi 3 bién a, b, ¢ ta nén dua
bai to4n vé truedng hop dic biét bang cach gidm s6 bién cia bai todn xudng
2 bién a, b. MOt bai todn vé tro choi véi 37 tAm thé va 327 lwot choi thi ta
quy thr vé 3 tdm, 5 tAm thé xem thé nao. M6t bai todn so sanh véi
(17091982!)2 ta thir xét n = 2; n = 3 xem diéu gi sé xay ra...d6i khi chan ly
bat dau tir nhirng diéu don gidn nhat!

Chung ta cung theo doi cac vi du sau:

Bai toan 1:
So sanh cac s6 sau:
(17091982!)2 va 1709198217091982

[Dé thi todn vé dich Ha Lan — ndm 1982]

Lo giai:

Nhw di néi & trén, nhitng bai tip dang “sé 1én” nhuw thé nay chidng ta
thudng dung phwong phap “dic biét héa”. Hoc sinh dé dang kiém tra cac
két qua sau: (21?2 = 2%; (31?2 > 33; (41)? > 4*... nhu thé phai ching (n!)? >

n™.
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Mt khac khi phan tich (4D)2 = (1.2.3.4)? = (1.4)(2.3)(3.2)(4.1) va nhan
thdyrang 1.4 =4;23>4;3.2>4;4.1 =4 nghialak(n-k+ 1) 2nvéimoi k
=1, n. V&i du doan nay, ta sé chirng minh b6 dé nhé sau:

Bo dé:
Cho s6 nguyén dwong n, khi d6 k(n -k + 1) 2 n véi moi k =1, n.

(B6 dé la b6 dé la mot gid thuyét dwa vao va phdi dwoc chitng minh tinh
diing dan, dung lam nén tdng dé tir dé gidi quyét bai todn ban ddu).

That vay, taxéthiéuk(n-k+1)-n=k(n-k)+k-n=Kk(n-k)-(n-Kk) =
(n-Kk)(k-1).

Rorangn-k=0vak-12=0= (n-Kk)(k-1)=0.Dau “=" xay ra khi va chi
khi k = n hodc k = 1. B6 d€ dwoc sang to.

Tré lai bai todn, ta thay:

(170919821)2 = (1.2.3...17091982)2 =
(1.17091982)(2.17091981)...(17091982.1).

Theo két qua bo dé trén: 1.17091982 = 17091982; 2.17091981 >
17091982; 3.17091980 > 17091982;...; 17091981.1 = 17091982.

Suy ra: (17091982!)? > 1709198217091982. D3y ciing chinh 13 két ludn cla
chung ta.

Loi binh:

Ttr cdch phdn tich la 1o gidi cho bai todn trén ta cé thé két ludn: (n!)? = n"
v&i moi n € N*, Mt bdt dang thitc hay ma chiing ta con gdp lai sau nay.

Bai toan 2:

Trén mat ban c6 37 tAm thé cung kich thwdc. Moi tAm thé c¢6 2 mat, mot
mat mau xanh va mot mat mau do. Lic dau nguwoi ta xEp tat ca cac tim
thé déu c6 mat mau xanh ngtra 1én. Ta thuc hién tro choi nhw sau: Moi
lwot phai d6i mat 2 tAm thé khac nhau trong 37 tdm thé trén mit ban.
Hoi sau 327 lwot choi nhw vy c6 thé tit ca 37 tAm thé trén ban déu co

TOAN BOI DUGNG HOC SINH GIOI | LGP CHUYEN TOAN THAY SO 093.464.1088



mat mau do 1én trén hay khong? Tai sao?

[Dé thi Olympic lop 7 qudn Hoang Mai - Ha N§i 2017 - 2018]

Loi giai:

DAy 12 bai todn suy luan logic kha hay st dung tinh chan 1é. That khé twdng
twong néu ta stt dung diy du 3 7 quan bai va tinh xem sau moi buéc thi sd
mat xanh hay do trén mat ban la bao nhiéu. Ta lai st dung phwong phap
dac biét hoa, xem xét bai toan nho hon: véi 2 tAm thé hodc 4 tAm thi chi can
sau 1 hodc 2 lwot choi thi tit cd cdc mat do da dwoc 1at, con véi 3 tAm thi
sao?

Thuc té cho thiy rang sau lwot choi d4u tién, trén ban sé c¢6 2 tAm thé mau
dé va 1 tdm thé mau xanh, vé&i cach chon 2 quén tiép theo bat ky thi s6 mat
xanh con lai cling sé 1a 1 hodc 3(la mot s6 1é) nghia la khong bao gior dat
dwoc két qua 1a 14t dwoc tat ca cac tAm thé c6 mau d6 hwdng 1én trén. Viy la
da xuat hién y twéng cho viéc giai bai toan trén roi day!

Dé nhan th4y rang s6 mat xanh ban diu bang 37(1a mot s6 1€). Khi thuc
hién 14t 2 thé bat ky chi c6 thé xay ra:

Trwong hop 1: Néu lat 2 thé dang c6 mat xanh, khi dé s6 mat xanh trén
ban giam di 2 don vi.

Trwong hop 2: Néu lat 2 thé ma cé mau doi lap thi s6 mat xanh khong doi.
Trwong hop 3: Néu lat 2 thé dang c6 mat dé thi s6 mat xanh tang 1én 2

Nghia 1a & bt ky truedng hop nao, s6 mat xanh sau moi lwot choi van 1a mot
s0 1é. N6 khong thé bang 0! Nghia 13 v&i lut choi nhu vay thi khong thé xay
ra treong hop ca 37 tdm thé trén ban déu c6 mat mau do6 hwdng l1én trén du
c6 thuc hién bao nhiéu lan di nira.

Loi binh:
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Dir lidu “327” ltin trong dé ra chi gdy réi, nham ddnh lac hwéng suy nghi clia
ngwoi lam, trén thwc té€ cho thdy viéc ldt dwoc tdt cd cdc mdt ciing mau hay
khong chi phu thudc vao sé thé(chdn hay 1é) chir khong phu thudc vao sé luot
choi.

Trong thi tric nghiém, d3c biét hda 1a cach twong ddi hitu dung gitup hoc
sinh kiém tra va lwa chon két qua mot cach hop ly va nhanh chéng.

Bai toan 3:

o 1 11 1 . .
Thu gon biéuthtrc S =—+—+ ... + ta sé thu dworc cac
- 13 35 (2n-1)(2n+ 1) -

két qua nao dwdi day:
n-1 B: " - n? n+1
2n-—-1 2n+1 2n-1 "2n+1

Loi giai:
Pay la bai toan don gian véi cac ban kha - gidi nhwng véi cadc ban hoc chwa
tot hodc chwa dwoc hoc cac phwong phap tinh téng co ban sé tré thanh
phirc tap va v&i thoi gian han hep ciia dé thi trac nghiém cho moi cu hoi sé
lam cho cac ban mat nhiéu thoi gian.,
AT T L 1. 1 o e
Cach lam don gian la kiém travéin=1.Khidé S = 5 va thw tryc tiepn =1
\ 4 =N 7 A n 4 7 ~ 2 7 1 A 7
vao cac biéu thirc A, B, C, D ta nhan thay chi c6 B cho két qua dung o Vay cac
ban chon dap an B cho cau tra 1oi.
Loi binh:

Ddy la “meo” nhé trong qud trinh lam bai thi, con vé ldu dai chiing ta phdi
hoc cdn trong, xw ly triét dé tdn goc ré, hiéu ky cdc phwong phdp gidi todn
chit chiing téi khéng khuyén khich hoc sinh, sinh vién kiéu mo mdm nhw vdy!

Ha Noi, ngay 20 thang 04 nam 2019
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TAI LIEU THAM KHAO

1. X. V. Conhiagin, G. A. Ténoian, 1. F. Sarwghin: Cac dé thi vo dich toan ctia
cac nwédc (Nguyén DE, Nguyén Khanh Nguyén dich tir tiéng Nga), Nha xuit
ban Hai Phong, 1993.

2. Dé thi HSG cac cap cua cac quin(huyén), tinh(thanh pho) trén ca nwéec.
3. Tap chi Toan hoc va Tuéi tré.
4. Cac chuyén dé SEMINAR Héi toan hoc Ha Noi.

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