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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 diang thirc.

22. VT : V€ trai.

23. VP : V& phai.
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Phwong phap

Chirng minh phan chirng trong toan hoc...

bay la mot phwong phap gidi toan rat hay trong todn hoc néi chung va sé
hoc néi riéng, gidp hoc sinh gidi quyét dwoc nhiéu bai toan, 1am cho ching
trd nén don gian véi 1oi gidi dé hiéu. Tuy nhién cling cin c6 sw sang tao,
linh hoat trong viéc vin dung cac kién thirc co ban da cé véi tirng bai tip cu
thé, nhat 1a kinh nghiém qua qua trinh hoc tip, rén luyén nghiém tdc.
Phwong phap nay dworc tién hanh theo 3 buéc sau:

Bwdrc 1. Phii dinh két ludn (gid st diéu cdn chirng minh la sai)

Bwéc 2. Tir diéu gid siv nay, bang cdc bién doi, Iy ludn suy ra mét sé tinh
chdt hodc quan hé méi mdau thudn véi gid thiét dd cho hodc tinh chdt diing
dd biét ctia todn hoc.

Bwdérc 3. Khang dinh tinh diing ddn ctia bai todn!

Chung ta cung xem vi du sau:

Bai toan 1:

Gia st ai, az,..., a7 1a cac s6 nguyén va b, by, ..., by cling la cac s6 nguyén
d6 nhwng viét theo mot thir tw khac.

Chéng minh rang (a1 - b1).(az - b2)... (a7 - b7) 1a modt s6 chan.

[Dé thivé dich Anh - ndm 1968]

Loi giai:

Gia st (a1 - b1).(az - bz)... (a7 - b7) la mot s6 1é, khi d6 tat ca ai - by, az - by,
., a7 — b7 déula cic s61é vavi 7 1a s6 1é = tong ctia chiing cling phai la s 1é.
Trong khi d6 thucté: a1 -bi+az-b2+..+a7-b7=(a1+az+..+ay) - (b1 +
b2 + ... + by) = 0 1a modt s6 chan, mau thuan!

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



Vay diéu gia st 1 sai, nghia 1a (a1 - b1).(az - b2)... (a7 - b7) 12 mot s6 chan.
Bai toan dwoc chirng minh.

Loi binh:

Chiing ta c6 thé mé réng bai todn nhw sau: Cho n la s6 nguyén dwong 18, gid
St ai, az,..., an la cdc s6 nguyén va by, b, ..., ba cling la cdc s6 nguyén dé nhwng
viét theo mét thiv tw khdc. Chitng minh rdang (a: - b1).(az - bz)... (an - by) la
mot s6 chdn.

Viéc tong quat hay khai quat bai todn giip hoc sinh ning cao kha nang tw
duy, sdng tao, lam dwoc mot 16p cac dang todn twong tw. Hon thé nira trong
qua trinh gidi cic ban con tim dwoc thém nhiéu két qua, cong thirc, cach
bién doi dé ap dung vao cac bai toan sau nay.

Bai toan 2:

Cho 6 s6 nguyén dwong khac nhau nhé hon 108. Chirng minh rang: c6
thé& chon dwogc ba trong 6 s6 d6 chang han a, b, c sao choa <b.c;b < ca
va c < a.b.

Lo giai:

Gid st phan chirng nghia la khong ton tai 3 sd a, b, ¢ nao trong 6 sé thoa
mana<b.c;b<c.avac<a.b.

Khi d6, ky hiéu 6 s6 da cho la a1, az, ..., a. Theobairal <aij<az<..<ae<
108 suy ra:

Viaz>ai=>az=>2;as>az>asz=3.

Ta da c6 az < azasva az < azas = a4 = azaz = 6, twong tw as 2 azas 2 3.6 = 18
Va a6 = asas = 6.18 = 108. MAu thuan gia thiét 1a cac s6 da cho déu khong
vwot qua 108!

Vay gia st phan chirng la sai va bai toan dwoc chirng minh.
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Bai toan 3:

Tw nhitng chir s6 1, 2, 3, 4, 5, 6, 7 ta 1ap thanh cac s6 c6 7 chir s6 khac
nhau. Chitng minh rang trong cac s6 tao thanh khong c6 bat ki sd nao
chia hét cho nhirng s6 con lai.

Lovi giai:

Gid st ¢6 2 sO Ava Bma A : B. Khi d6 ton tai s6 tw nhién k> 1 saoma A =
kB=k=A:B<7654321:1234567,vike N*=> k<6.

Mit khac A va B c6 cung tong cac chir s6 1a 28 = A va B khi chia 9 cung dw
1.PitA=9a+1;B=9b + 1.

Khid69a+1=k(9b+1)=>9a-9kb=k-1=k- 1:9.Nhuwng trong cic so
tw nhién k tir 2 —» 6 khong c6 s6 nao théa man (k - 1) : 9. Mau thuan!

Vay diéu gia str trén 1a sai va bai todn dwoc chirng minh.

Bai toan 4:
Xét 20 s60 1 <a; <az <..<az <70 nguyén duwong. Chitng minh rang
trong cac hiéu ax - a; (1 < j <k < 20) ¢ it nhat 4 s6 bang nhau.

[Dé kiém tra kién thirc Todn lép 9 - Dot 1 - chuyén DHKHTN 2023]

Lo giai:

Bai toan nay cé nét rat giéng véi bai toan sé 3 & trén, quan trong la ching
ta biét tao ra b sé liéu phu hop dé phuc vu cho viéc chitrng minh ma thoi.
Cu thé nhw sau:

Ta xét 19 s6 nguyén dwong azo - aig, a19 — ais, aig — a17,.., , 2 — a1 va gia s
phan chirng rang khong c6 4 s6 nao bang nhau. Ta ky hiéu va sap xép lai cac
s6 d6 duwdi dang: b1 < bz < bz < ...< byo.
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Suyral<bi<bz<bs=>2<bs<bs<bs(vividubs=1thib;i=bz=bz=bs=
1), twongtw = 3 <b7<bg<bs=>4<bio<bi1<biz=>5<biz<bus<bis=6
< bis <b17 <b1g= 7 < bio.

Khi d6 b1 + bz + b3 + ...+ big = (b1 + b2 + b3) + (bs + bs + bg) +...+ (b1s + b17 +
big) +b1923(1+2 + ...+ 6)+7=70. Trong khi d6 b1 + b2 + b3 + ...+ b1g = azo
~a1< 70 - 1 = 69. Mau thuan!

Vay diéu gia str 1a sai, dong nghia v&i bai toan dwoc chirng minh.

Phuwong phap phan ching doéi khi cling dwoc dung trong chirng minh bat
dang thitc. Tuy nhién twong d6i it, hiém gip, thwong 1a “kh6” va sau day la
mot vi du dién hinh:

Bai toan 5:

Véi a, b, cla cac s6 thwe théa man dong thoia=>2;b > 4; c=5vaa? + b2
+c2=56.

Tim gia tri nh6 nhit cia biéuthtcS=a+b +c.

[Dé thi chon hoc sinh gidi 16p 9]

Loi giai:

Dwa vao dinh dang bai toan, ta sitr dung phwong phap doi bién dé quy vé
cung diéu kién. Cuthé dadta=x+2;b=y+4vac=z+5,khidox,y,z=0.

T gid thiéta2 + b2+ c2=56 = (x+2)2+ (y+4)2+ (z+5)2=56
Suyrax?+y2+zZ2+4x+8y+10z=11

bén day ta sé chirng minh x + y + z > 1. Thiy viy, gid stt nguwoclaix +y +z <
12Xy, Z2€E[0;1) >x2+y2+22<X+y+Z=>X2+y2+72+4x+ 8y + 10z =x2
+y2+ 724+ 4(x+y+2)+4(y+z)+22<x+y+z+4(x+y+z)+4(y+z)+ 22
<1+4+4+2=11mAu thuan!

Nghialax+y+z21.Khid6S=a+b+c=x+y+z+11212.
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Mit khac, changhanvéia=2;b=4;c=6thithéamana2+b2+c2=56vaS$
=a+b+c=12.Vay kétludn GTNN cda Sla 12.

Véi cac bai todn yéu cau chitng minh khéng ton tai, chirng minh vo
nghiém... ngwoi ta cling thwong dung chirng minh phan chirng.

Bai toan 6:
Chrng minh rang phwong trinh sau x3 + 3y3 = 9z3 khong c6 nghiém
nguyén dwong.

Loi giai:

Gia st phan chirng nghia la phwong trinh x3 + 3y3 = 923 c6 nghiém nguyén
dwong. Theo nguyén ly cwc han thi trong tip cac nghiém dé sé tén tai bo 3
s6 nguyén dwong Xo, o, Zo sao cho xo + yo + zo bé nhit.

T x5 +3y3 =923 = 3 | x3 = x0: 3, ddt xo = 3x1

Thay vao phwong trinh da cho ta dwoc: 27x3 + 3y3 = 9z5 = 9x3 + y3 = 323
= yo:3,dityo=3y1=>9x} +27y; =323 > 3x3 + 9y} =23 > 203, ddtzo =
3z1 = 3x3 + 9y? = 2723, suy ra = x3 + 3y3 = 3z3 nghia 1a néu (o, yo, o) 12
nghiém cua phwong trinh da cho thi (x1, y1, z1) dwgc xac dinh nhuw trén cling
1a nghiém va dé thdy rang x1 + y1 + z1 = %(Xo + Yo + Zo) < Xo + Yo + Zo, mau

thuan véi tong xo + yo + zo 12 bé nhAt.

Vay gia st phan chirng la sai, bai todn dwgc chirng minh. Cach giai nhw trén
trong mot so tai liéu goi la phwong phap xudng thang(hoac Iui vo han) va
ching ta sé nghién cttu k§ hon trong phan PHUONG TRINH NGHIEM
NGUYEN...(con tiép)

Lép chuyén Toan thiy So

Lién hé: 093.464.1088
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TAI LIEU THAM KHAO

1. X. V. Conhiagin, G. A. Ténoian, 1. F. Sarwghin: Cac dé thi vo dich toan cta
cac nwdc (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 cd nwéec.
3. Tap chi Toan hoc va Tudi 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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