XUAT BﬂN TU 1964 TAP CHI RA HANG THANG - NAM THU 56

’ 2 DANH CHO TRUNG HOC PHO THONG VA TRUNG HOC CO SO
Z 01 9 Tru sO: TAng 12. tda nha Diamond Flower, s6 1 Hoang Pao Thiy, Thanh Xuan, Ha NOI

L= |

86 500 DT Bién tap: (024)35121607; BT - Fax Phat hanh, Tri su: (024) 35121606 |
ma anhoctuoitreviethnam@gmail.com Website: http:/ www.nxbgd.vn/toanhoctuoitre

. Xuan Ky Hoi

y
oy




3

TAP CHi TAP CHI

TOAN HOC (Il TOAN HC

Mathematics and Youth H;_gﬁzine Mathematics and Youth Magazine
. . 2010 Nam 2011 Nam 2012
N&m 2010 o o
Kho 19 x 26,5 IR
Gia bia: 99.000 dong

Nam 2011
Kho 19 x 26 .5
Gia bia: 126.000 dong

Nam 2012

Kho 19 x 26.5 TAP CHI

Gia bia: 126. : T '

1260000 EUGISINNNIGNe

Nam 2013 o) de %

Kho 19 x 26 .5 Mathematics and Youth Magazine ‘ & Mathematics and Youth Magazme

Gia bia: 175.000 déng Nam 2013 . Nam2014 Nam 2015
Nam 2014

Kho 19 x 26,5

Gia bia: 185.000 dong e B
Nam 2015

Kho 19 x 26,5

Gia bia: 199.000 déng

Nim 2016 :

Kho 19 x 26,5 b AP ,
Gi4 bia: 199.000 dong | QJ" J\ Q(J OGN J((\ C T\Qﬁﬁ] H@g
._.'...-!!. A “k ) (=
Nérl?hgﬁ‘]"gx 26.5 Mathematifs and Youth h;a.g;zlne ! Mathemati::s and ‘muthi MELEIIHE . Mathematics ,lan[d an;:h ,Limn:
Gia bia: 199.000 dbng Pt HaAde Nim 2018

Nim 2018
Kho 19 x 26.5

~ gg Ak AUAT BN kD DyC Vil T M
Gia bia: 199.000 dong

Moi chi tiét xin lién hé:

TAP CHI TOAN HOC VA TUOI TRE

Tang 12, tda nha Diamond Flower, s6 1 Hoang Dao Thiy, Thanh Xuan, Ha NOi
® Dien thoai bién tap: (024).35121607 ® Dién tho
al Fax- hathanh
® Email: toanhoctumtrewetnam@gmall com ; el

https://tieulun.hopto:



https.//www.facebook.com/letrungkienmath )

https.//sites.google. com/site/letrun gkienmath

- e T e Tl
Pl N S ¥

TRUNG HOC CO SO
Cdch giai thi ¢é rat nhiéu
Tim thém cach méi la diéu rat vui
Trong s6 440 (T2/2014 - Tap chi Toan hoc va
Tudi tré) muc “Bat ding thirc nhé va cong
hi€u te” cua tac gia Vi Quang Minh da dua ra
cach chimg minh mét s6 bat dang thirc ba bién
nhd viée 4p dung bat ding thic co ban
a +b’ >a’b+ab’. Trong qua trinh tim toi 10
giai chung t6i cing hudng td1 mét cach ching
minh ciing kha don gian bang cach dua vé tong
cac binh phuong (£ +m+B +n+C+p VoI
m+n+ p=0) day cung la cach kha thu vi trong
cac bai toan bat dang c6 ba bién déi ximg hoén
vi vong quanh. Xin lay lai c4c thi du trong bai
bao dé nhung véi cach giai khac chi can vén
dung céc hang ding thirc va mét sé ky thuat
bién doi.
Bai toan 1. Cho a,b,c la cac s6 thuee duong.

Chimng minh rang:
3

g;r3 hﬁ ke
2 T J ‘?+ 2 2
a - +ab+b° b +bc+c° c +ca+a
a+b+c
> = A1)
3

Loi giai:

i a i b’ ___£1
) a +ab+b* 3 b* +bc+c® 3

3
C c
+| = ES o >0.
c"+ac+a” 3

Xét hiéu:
a .«:;.'_24:13——tsiztfr—lszrf:'2
7 +ab+b 3 Xd +ab+b)
a-b ad+b —db—ab’

= -+
o +ab+b’)  Hd +ab+b)

a-b  (a+b)a—b)"
3 3(a®+ab+b?)

Tuong tu co:
b’ b b-c (b+c)b-c)
—— . z i 4
bB+cb+c®> 3 3 3 +bc+c?) b
¢’ c__c-—e:qu(t':+4r:s')(¢-'¢-'l)2 : f
cc+ca+a 3 =9 3(c” +ca+ az)

Cong lai ta cé: |
(a+b)a—-b)y 4 (b+c)b-c) P. (u::-:-«::n‘)(c—-.;:t)2 >0, g
3 +ab+ ) 3B +bc+?) ¥ +ca+a)
BDT nay luén dung, ta c¢6 diéu phai chung

minh. Ding thitc xay rakhi a=b=c.

Nhan xét. Miac du cac hiéu: a—-b;b—c;c—a
chua chic di khong 4m, nhung tong 3 hiéu d6
bing 0. | _ .1:.
Bai toan 2. Cho a.,b.c la cdc s6 thuc dwuong.
Chirng minh rang:
3a° +7b° ¢ 36’ +7¢° 3 3¢’ +7a’
2a+3b 2b+3c 2c+3a

>3(a’ +b° +¢”)—(ab + bc + ca). (2)
Loi giai. BDT (2) tuong duong voi

3 3 3 “
38+ g2, o | fBRTE RE
(2.3 )
J= +1a —34" +ac |>0.
Xét:
3a’ +7b° Ms . g (3a+2b)(a* -b%)
2a+3b 2a+3b
2
_ 2y, (@+b)a-b)
2a+3b
Tuong tar:

3 3 g T
3§b+;c il 'gae +(b+2c;)ib3 ol
+3c ¢
3 3 HE
3c +7a —3az+ac=cz—a1+(c+a)(c a)”

2c+3a 2c+3a
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o 3ab® —4b* + &
R 5D
e (a +b)(a- b)
R ;. - — b,
" -5 _(+o)b-¢)’ .
ch+5¢c° bc + 5¢* ’
(o _' . 19a’-¢’ (c+a)(c-a)’
“t?hﬁ“ = > C—Qa
" ca+5a ca+5a’
laita co
Wa—b)® (b +c)(b-c) | fet+a)c- a)’ o
+5b" bc+5¢? Gakda b

e i ki 5.

4. Cho a,b,c la cac 56 thuc dwong.

+4b’ +5¢” =3b’c +10bc’
3b+c

ii_c_3+5c13 -3c*a+10cd’
3c+a

5@ +8 +)~(ab+be+ca).  (4)

4c¢* +5a° -3c’a+1 O.f:cfx2 :
3c+a g
cHha

—5¢* +ac

Cong lai ta c6
(b+a)b-a)’  (c+b)c- b)”
3a+b 3b+c

Ping thirc xay ra khi: a=b=c.
Bai toan 5. Véi ab,c la cdc s6 f/mc dirong

thoa man: a+b+c=3. Ching minh rang:

2
: (a+c)(a—c) >0.
3c+a

2 2 _12 3
gl S b (5)
a+b b+c c+a 2
Loi giai. BDT (5) twong duong
a’ b* ¢ _a+b+c
o+ - >
a+b b+c c+a 2
a .a+b b>  b+c ¢ c+a
= i rk - + ~ >0.
a+b 4 b+c 4 c+a 4
Xeét hiéu:
a’ _a+b_3a’-2ab-b’ (a b)
a+b 4 4(a+b) 4(a+b) 2
Tuong tu:
b’ _b+c (b— c)
b+c 4 4(b+c) 2 X
¢t o (c— a)
¢ka. . 4 4(c+a) 2
Cong lai ta c6: Lol + e} (ot

4(a + b) 4(b+c)+4(c+a)>0'

Ping thirc xayrakhi: g=p=c= i
Bai toan 6. Cho a, b, ¢ la cdac s6 thiec duong.

Chieng minh rang:
a b giies
+ -+ s 4
b+e ‘€+a a+h 2 (6)

(Xem tiép trang 5)
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s(JBy i+

& 4y-11+243y* —11y =9
<:>\[3y2-—11y =10-2y
3 <15
(V1x22). &S Y <:>y=4
y* =29y +100=0
= (x;y) =(1;4) la nghiém cua hé.
* V&1 y=x+3 thay vao (2) ta duogc:

o t: & ol “ 1
.“: X e ) 9= x+; =3 (do x>0). 4x* —24x+35=5(/3x =2 +~/x+3) (DK X = ;—)
" a AL 3
o #}}é :(;H— 1) _3x.l[x+l] =32_33-18  4x" —28x+24+Bx+2-5+3x-2)
* SN + (49— 53x%3) =0
e o Sodes
: Iﬁﬂﬁ | 3x+2+5J3x—2
i & ~ 3 4 il 3 1 7 1 1 et
W amiadh - " X X X \/
-.,.:--;..__.; FETA x+9+5 +9
=B+3= B=843. 2
<:>(x—l)(x—6)(4+ +
g%m A=m'+2m" —4m+9 A /__31'—2
R =m +2(m l) +7>0 Vm.
tﬁnh luon co hai nghiém phan biét + 1 Z
X+9+5Vx+3
-;.rl—kxz—-m -1 pad x=1
: il — + 0: x> e
| e 55 3x+2+5J3x~2 X+9+5Vx+3 ol 3
- = — Gl ; .
iy x:-’fz‘ + X% Tr do, tim dugc cac nghiém (x; ) = (1;4); (6:9).
o (xtxg)z; +55 . Vay nghiém (x; y) cua hé 1a: (1;4); (6;9).

Ciu 3. 1) Theo gia thiét
(m+n®)i(m* —n)=>m+n*>2m* —n

= (m+n)(n—m+1)>0
S m<n+l,
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| fme&2343
uc ’pr ta dugc gia tri cua » thoa

_1_’-_75 lg;-].{:} n=m+1 thi 1ap luén
2 ta duge gid tri cua m thoa man 1
H cﬁ s6 (m; m) thoa man la:
).(1 2),(2:3),(2;1),(3;2).

Ry s

- sa Eh a’ +b5° 1a s6 nguyén t6. Ta xét tap
% Ghﬁ thude tap 4. Khi dé, sb phan tu

'3’3 Wé \%l moi a,beT taludn cé a”+b° 1a
0dé, k>9. Xét

{2;3}u{5 16} U{4;15} L {7;12)
{813} U {9;10} U{11;14}.
ong mdi cap so trén déu 1a sb nguyén

nﬁl ND}@ WNH::»NMNH NBNC

NB N

~NM  NC
Ly BNV R

MHC'

HN
Do do A
BN-MN HN-CN
Ngoai ra, ta lai co
NB _NM _ NB-NH _NM-NC

NH NC NH L e
HB CM
= = -
NH CN
Ma HB = HC nén
o O aNe R
M. HC ¢ BIL. .CM

2) Ké IK 1 BC(K € BC);IL L AD(L € AD). Suy
ra K, L lan luot 12 trung diém cia BM, MD. Ta cb
ABIM cannén BIK = MIK.

Do MKI =MLI =90° nén tir gidc IKMLnoi tiép
— MIK = MLK. Trong ABMD, KL la dudng trung
binh nén KL // BD. Suy ta MLK = MDB.

Ma MDB = 4EB = KIB = 4EB. Do IK /| AE nén

AEI + EIK =180° = EIK + KIB =180° hay E,I,B
thang hang.

3) Do tir gidc MHED ni tiép nén
AM.AD = AH .AE.
Ma AB* = AH.AE => AB® = AM.AD. Ta cé

2AM + AD > 2\J2AM .AD =22 4B = R\/3.

Do d6, 24AM + AD nhé nhit1d4 RvV2 khi va chi khi

2AM = AD < M 14 trung diém ctia AD= OM | AD,
Trong AABE tacé

COSBAE =——=—= AH = 4B. ¥ Sl
E 3 AB.cos BAE 3
7

=0H = 04-AH = 8R
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*S 25
x+I (x+1)(y+l)(z+1)
0*1) (x+D)+(z+1)° (y+1)<25
+n +(x+y+z)

hay

b _-r+y+z)+3<25c>xy +yz +zx <4,

: &Lhtﬁng quét glé su y IlﬁIIl glu‘a hai gg
z. K <hi 1 d6

4"‘-‘){?"‘3){0@@7 +2x° S xyz+xy

&“&FI}‘"JE +zx° {xyz+x y+yz = y(xz+x* +z %)

3
+2.x+z] =4,
2

% x+2)° {—-—(
. Syeearsd

E:EUNG MINH BAT PANG THUC ..

(Tflp theo trang 2

. Laigidi. BDT (6) tuong duong voi
' ' 1[ b c J
+ +1]
2\c+a a+b

A 1] >0
W ab—c* 1 (b—c)+bo—d

X .1--. . F——- .
; "'E' e _Eﬁf (b+c)c+a) 2 (c+a)a+b)

g 1 (c-a) +ea-b’
BT s sy 1 2 (a+b)(b+c)
ety o (b-o)
2{54- c)c+a) 2(c+a)(a+b)

c a
- +
2[a+b b+c

| 28 Loy 41 4 ‘ € Ij i 1’5 I; .
Do dé ATD A Goi H 1a diém ni
(H khong thudc doan CD) sao cho

DX.DH = BD.AD.

Vi BDX = HDA =90° AHAD <> AXBD
— XBD = AHD Do doé, ATD = AHD va ti giac
HADT no61 tlep. Vi vay,

HTA=90° = HT? = AH? — AT’
Tuong tw HK? = BH* — BC*, HKB
Do CH 1 AB nén

AH® - AC* =BH” - BC* = HK = HT.

Ta lai c6 hai tam gidc HKM , HTM 1a hai tam giac
vudng c6 chung canh huyén. Do dé
AHKM = AHTM = MK = MT.

nén

= A ACS

=90°.

NGUYEN VAN XA
(GV THPT Yén Phong so 2, Bac Ninh) gidi thiéu

- - = S e e T --1_-—l—l-I—-—-h--——-'-'\-—--ﬂ-hh—--.—_-.—_—---‘#------uh

phuong phap chimg minh khac. Hy vong cac ban tim ra
cach chimg minh don gian va phu hap hon gép phan
lam “dep” thém cho Toan hoc. Dé két thiic mdi céc ban

cung luyén qua mét s6 bai tap sau:
BAI TAP TU LUYEN
Bai 1., Cho cic sb thuc a, b,
a +b*+c? =1. Ching minh ring
a b ¢
b ac o 2o ‘+b? _2\/:

Bai 2. Cho a, b, ¢ cic sb thuc duong. Chimg minh
rﬁng

¢ thoa man:

21 -8 216° = 218% =4
+ +

ab+3a® bc+3b  cq +3¢? a1t

Bai 3. Cho a, b, ¢ cic s thuc duong. Chimg minh
rang:

3 3 3
gy __a i b 4 C
2a° —ab+2b* 20> -bc+2c* 2 —-ca+2a’




4.(2 diém). Cho hé phuong trinh

(m-Dx+y=2
D )= 2

1a tham s6 va x, y 14 4n s6)

€a cac gia tri nguyén cua m dé hé

ohuror ﬂ‘hlh €O nghi€ém (x,y) trong d6 x,yla
5 (2 d‘ iém). Giai phuong trinh

' Vi-x+J/4+x =3

ﬁem) Cho tam gidc 4BC vuodng tai
t“!2@:1, AC=16cm. Goi 7 13 giao diém

&ﬁ;,

g phan giic trong cua tam giac
ﬁﬁg diém cua canh BC. Chimg

- duong (hing BI wvudbng goc vadi

3
I '-"r’.-.'. rafin ol

1._!-, :‘
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hhh thoi ABCD c¢6 géc
@m cua hai duomg chéo.

g e of il il

o Yot géaketuOden

«r.
rI

{ khong trin diémB),tren

2) Chﬁng mmli rang wm _ BH.AD.
b) Tinh s6 do géc MON.
Cau 8 (2 diém). Cho du'ong tron (O) ¢b dinh V&

hai diém phan biét B, C ¢ dinh thudc dl.m'ng .
tron (0). Goi A 12 mot diém thay ddi trén

.

duong tron (O) (diém A khong tring véi diém B
va C), M 1a trung diém cua doan thing AC. Tir
diém M ké dudong thing (d) vudng gbéc véi
duong thing 4B, duong thing (d) cit duodng
thang 4B tai diém H. Chimg minh ring khi
diém 4 thay déi trén dudng tron (O) thi diém H
ludn nim trén mot dudng tron c6 dinh.

Cau 9 (2 diém). Cho a,b,c 13 cac sb thue

duong thoa man diéu kién 3 + ;7 + I 2. Chung
a C
minh rang:
1 1
+
V5a® +2ab+2b*  \J5b% + 2bc 4 202
1 2

< —,
\/502 +2ca+2a> 3

Cau 10 (2 diém). Cho hinh vudng ABCD vi

2018 duong thing thoa man dong thoi hai didy
kién:

phan c6 ti 1¢ dién tich bing l.

Ching minh rang trong 2018 dudng thang d6
c6 it nhat 505 duong théng dong quy.

TRAN MANH CUONG
GV THCS Kim Xa, Vinh Tuong, Vinh Phiic) gidi thigu




Ehl hikhlx =yl
(.H—l)2 +(y+1)2 |
. (.1|;;«r-l-.1r+y-i-l)2 _l+xy
§:+(r+l) J(A+x9) 2 (xp + x+ y+1)
+y +2x+2y+2)(1+xy)

e - 2 +x+)) 20+ x+ y)+1
1 '} (x? +3% +2x+2y+2)

o +(x3y+xy +2x° y + 2xp? +2xy)

=X’y x2 + % +2x%y+2x)°

+2ch-r(2xy+2x+2y)+]

#fhsy(xz+y )2 2xp+x%y

5 'ijf’_' e m‘, -y)* +(1-xy)* 2 0. (2)
S y thite (2) dung, vay bat ding thirc (1)
MI “=" & (1) xay ra khi va chi khi
W ﬁng thirc (1) ching ta c6 thé giai
g&m sau:

2 1. Cho cdc 56 thuc dwong a, b, c, d
W“"l Chirng minh rang

! et l

*--—-—- 1.
lﬂ (l +¢)’ (l +d)’
bai dﬁng thirc (1) ta co:

Suy ra P>Z Dau “

' I"

(l+a)" (1+wv 1+c31*7(1+];_J*’_."""". b 1+ed

1 1 AT Ab. ;
- — + — =1_
. 1+ab T l+cd 1+ab  ab+1 24
Suy ra | '
] ] | 1
— + 21
(A+a)  (+0Y  (+0)?  (+d)

DAiu “=" xay ra khi va chi khi a=b=c=d =1.

Bai toan 2 (Pé thi vao 16p 10 chuyén toan,
THPT chuyén Phan B§i Chau, Nghé An
nim hoc 2016 - 2017). Tim gid tri nhé nhat

cua biéeu thire

p_ R T
(a+b) (b+c¢)* 4a

trong do a,b,c la cac s6 thuc dirong.

Loi giai. Taco: P= ! | 1 s

(122); (R85
A L
a b

Ap dung bt dang thic (1)taco

1+1}1

2 DlEr ]
[1+3] (1+5] 1+5
a b a
1

' % , A -
+ ¥ Mat khac theo bat ding

Suy ra P2

C
1+—
d

thirc Cauchy ta cé
1
} S : +-1_(1+£)__1..23.
4 4

bl . 102 ofLli g
a a
3

” xay ra khi va chi khi




s '. (1+a)3' kel P ._ '::"__.', _ . ?J
Déu “=" xay ra khi vachi khi a=b=¢=10"
8 ]

Chiing ta trd lai bai toan 4. |

P et W8 a b’ c

| s | I-«lbéc Dat P (a+b)3 +(b+¢)3 (c+a)3

% | 1
+¢)’  (1+a)’ 21+ca Taco: P= : - i 3=
eyl (1+—] [HEJ (14—;)
$ ail-l-b)z (l-f-c)2 ; ?
g h S | Pat =—, =£, =£ thi
s 44 ‘l F 1 + 1 i a ! b A c
21 +ab 1+bc 1+ ca x>0, y>0, z>0, xz=1 va

1 1 ] ,
Ging thirc Bunyakovsky ta cé: P= | -
oy ] <y A+x) - A+y)° _ (A+z) 3
1 3 bc 1+ ca)x Ap dung bat dang thirc Cauchy ta co: .
x(1+ab+1+bc+1+ca)>9. : + ! | ! > 3_ ! T
l? gt : 2 (I+x)* (A+x)* 8 2 (1+x)? :
 {ady
;‘Aﬂ:ﬂb l+bc l+ca 2 Suy ra 2 | ! > 3_ !
i R 3 (I+x)" 8 2 (1+x)
4a)’ @by (+of 4 Tuong ty _
2 e e 2 L S
ﬂy khl hl kh] b = l 3 - 2 ) 7 3 + =2 : : :
ra khi va c a=b=c= (I+y) 8 2 (1+y)" (1+2)° 8 2 (1+2)
H tham TST 2005). Cho N - :
.‘-. & T{V: 3Ch : 3) 10 cdc 56 Suy i 2P +2 3 3 ] B l g 1 g.
& ducor ,a’ . ng min :an‘g 3 2| (1+x)* * (1+y) (1+z)2_ 11‘
e b o 3 Mit khac theo b6 dé trén ta ¢
# ‘- (b+c) (r: +a)’ 8 e 1 3
______ yc khi giai bai to4n nay ta c6 bo dé (1+x)’ (1+y)1+(1+z)’ E‘I

3 A C6__3) : .
Suy ra Pag- Dau “=" xay ra khi va chi khi

u
i

. _ ,. ! é,g duwong a, b, ¢ thoa madn

*uq a=b=c. |
%o ‘4 o4 : 3 Bal todn sau 12 mot bai toan téng quat cua bai

Bai toan 5. Cho sé nguyén n=2. Tim gid tri
nho nhat cua biéu thirc

n i n
a

| 4 TR

(a+b)"  (b+c)" +.(_c-l-'a)” .

I =




........

nhat aia bréu a‘h

a i B8 oL
PP A ;i A¥L f
_ (a+b)* (B+c)* (c+a)”
+_ — 2—3- trong do a,b,c la cdc 56 thiec duong.
(1+2)" 4 L B
Loi giai.
Mo o =2 fhiwis rEnOmhARe I %-
¢ Vaygidtrinho nhitcia £ 1a>.  ° Xéttruonghop o > 2.
) 4 : 1 1 1
' H hqpn>2 Ta co: Taco: F= — + - — .
'- 0 b c a
| 1 | 1 [1+—] (1+—J (1+—)
n + 7 n a b ¢
¢ a
Tk 2
J ( +b] [Hc] Pit x:.é,y:fi,z:ﬁ thi
! { a b c
§’z=_c_- thi x:}O,y>O,z>0, I:}O,y}o,Z}O,m:l va
R s = 5t 1 1 1 i L | 1 ]-
XY =1V = . K s WL a ot i
R () () (1+z)” U+ (1% " Ee2)°
> ﬁétdfm thirc Cauch , 9 7!
.--.-::r*- g thuc Cauchy cho ”150 e wét ham s6 f()=2 ‘;u)z .t (0<z<I1). Ta
_ :?‘ £ trm do co hai s6 bang G-

..1.

(1+ x)” CO:




jia s lécac 56 thuc u“ ; 7
théamﬁn xyz =1, Khldétheobodetm i

ok : :' 1 2 : 2>§‘
: (1+x)* (+p)* (A+»)° 4

» Gia str k 12 s6 thuc thoa mdn k<0 va x,y,z

la cac s6 thue duong thoa man xyz =1. Ching

12 A
4) " ta chimg minh P>~ That viy, khong mat
tinh tong quéat, gia st x>p>z Khi d6é
< y* <zF va ;
%
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- y) (1+z) Mat khac theo bd dé trén ta cé-
m thuc dieong (x, v,z) thoa man ] 1 1 3
;T P 2~ ]
(I1+x)° (A+y) (1+22? " 4 -’;
55 tl.m'c k va céc s6 thuc duong PRSI R :
2 'ﬁ:‘.ﬁ;.' man xyz =1, dat S PEZ‘ L= Xay ra khi va chi khi ’:
' : b r x=y=g=] :
A+y)Y (+z) *Glasu k=2 va x,y,z 13 céc sb thuc dwong

thba man xyz=1. Chung ta chimg minh
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That kho fﬁt % chinh x4c thei &lém ra doi cia
D cap, : 01 gﬁ‘y ﬁ@ﬁg thoi CO dai Hy Lap,
nhi€u tu ‘tudng t@é..n c:aﬁ cap da duoc hinh thanh
qha sdu sic vé chung da duoc phat
fien 13 Archimedes (286 — 212 tr. CN)
- voi phép tm];t vi tich phan. Hon nira, sau hang
m phat trién ruc 15 cua todn cao cap,
b - b ?l;l van dé trong linh vuc toan so cap (dic biét
=l so h@t:) chua giai quyet duoc, va hién dang
._L~ quan tam nghién ciu. Bai viét nay chi trinh
e  thoi ky hinh thanh va phat trién ryc r& nhét
@Ea todn cao cap ¢ Chau Au.

Fht ng the kyXIX siéu cau fruic cua toan hoc hinh
| ;F ﬂaaﬂh va phat trién trén nén mong tu tuong sau xa
| z f& himg thé ky truéce. Sy tién hoa tir truc gidc dén
;_a chﬁt ché da 1am nay sinh nhiéu tién bo dang
k&, toan hoc dan dan duoc giai phéng khoi nhitng
Pt bubc ¢d truyén, sw khdi qudt héa vi trin
| ';".'.‘i ..“':-' 1g hoa tré thanh ménh 1énh cua thoi dai. Tinh
" trach nhiém trong giang day cua céc nha toan hoc
. nghiép duoc nﬁug cao. Viéc nghién ciru
tap mmg nhiéu hcm 0 cac tru'cmg dal

cua hec vién. Ngon ngi dan toc din din
th e; 18 EF Latm khoa hoc, va cac nha toan
hoc di bit m viéc trong linh vuc chuyen
0a ma chu f[;tng thay trlmc do. Mot SO triét
) 1 %é y nghia sau sic dién bién
XIX 1a: su g:pat hlén cua cac hinh

| tr _',,:; 1inh ﬁgc, su' ra doi cua Dai

’ %héﬁ trong giai tich.

| céc hinh ho ¢ Phi — Euclid.

- Euclid dau tién vao
829, do ba m& lwc thién tai

e
R

phi méu thuan va tw nhdt qudn khac han véi hinh
hoc Euclid. Ba nha toan hoc do6 la Nicolai

Ivanovich Lobachevsky (1793 — 1856), Jands
Bolyai (1802 — 1860) va Carl Fredrich Gauss
(1777 - 1855).

Fo

Nikolai Ivanovich Lobachevsky
(1793 - 1856)
Nha toan hoc nguoi Nea

Carl Friedrich Gauss

(1777 - 1855)
Nha toan hoc nguoi Piec

Bolyai Janos

(1802 - 1860)
Nha todn hoc nguoi Hungary

Hau qua tirc thoi cua su xuit hién hinh hoc moi
nay la ddt dau chdm hét cho cac bai toan cd xua
vé dinh dé Song song, mot dinh dé duoc ching
minh ddc lap véi cac gia dinh khac cta hinh hoc

Euclid. Nhung mot hau qua con sdu réng hon
nhiéu la hinh hoc da duogc giaj phong khoi khuén
mau ¢ truyén ctia né. Tinh thuyét phuc thdm cédn

c6 dé cua nhing thé ky xua khang dinh rang chi
¢6 mét hinh hoc kha hiru b pha v& tan tanh, va

mot con duong thénh thang da réng ma dé co thé
sang tao nhiéu hé théng hinh hoc khéc nhau. Cing
vo1 kha ndng sang tao ra cac mon hinh hoc “nhan
tao™ nhu vdy, & rang hinh hoc khéong con nhét
thiét phai gin bé voi khéng gian vat 1y thuc tai.
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t quén khic co
!m m& tu glé Bernhard Riemann
S0 o, Nam 1871, § S
rr ﬂl[ﬂ. ra ba mon pc ngueoi Dre

i mgt cua Bolyai va Lobachevsky, mot
Euclid va mt cua Riemann véi cac tén goi
~ hinh | hoc hyperbolic, hinh hoc parabol va hinh
b. St ra doi cia dai s6 khong giao ho4n
milm ¢6 thé duoc xem nhu: nam khal sinh ra
mﬁé khoéng glao hoéan. Trong nhitng nim dau thé
XIX, dai s6 hoc chi dugc xem don gian 13 s6
M&mréng Noi cich khac, thay vi lam viée véi
,:; mgm Sﬂ néng blct trong giai quyet cac van dé
e ﬁhc, trong dai so hoc ta lam viéc véi céc chiy
" Mcac con s6 bat ky. Chinh trong thoi glan
g u cua thé ky XIX, truong phai cic nha dai sb
; ,'_ - _~ = George Peacock (1791 — 1858), Ducan
: f‘: ', arquharson Greory (1813 — 1844) Augustus De
' fo j, an £1306 — 1871) va mot 5O ngum khac lan
0 v dén su hién dién cua cau tric trong
lmc chﬁ.ng han nhu céac luat giao hodan va
% %ya cua phép céng va phép nhan, luat phén
'phép nhan d6i véi phép cong. 0 dau thé
1ol ta khong tin duge ton tal mot dai
mm cau triic khac vdi cau tric dai
msﬁhqc Mai tdi ndm 1843,
¢ Ireland Wimm Rowﬂn Hamilton
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cira dap cho dong dai s6 khong giao hoan ao at
chéy ra. :
Bing cach lam yéu di hoac x6a bo hin nhung
dinh dé khac nhau cua dai s6 thong thuong, hodc
bang cach thay thé mot hodc nhiéu hon cac dinh
dé d6 bang nhitng dinh dé khong nhat quan véi
nhitng dinh dé con lai, mot s6 luong 16n khac
nhau cac hé thong cé thé duoc nghién ciru tdi.
Chang han ta c6é cic hé thong nhu phéng nhém,
nira nhém, monoid, nhom, vanh, mién nguyén,
dan, vanh c6 phép chia, vanh Bool, dai s6 Bool,
truong, khéng gian vecto, dai s6 Jordan va dai s6
Lie, hai hé thf‘)ng sau la nhimg vi du Ve dai sb
khéong két hop. Theo su théng ké chua day du, céc
nha toan hoc d3 nghién ctru duoc trén 200 cau
tric dai sO nhu vay. Dai bo phén cic céng trinh
ncty thudc thé ky XX va didu dé phan anh y thic

vé su khai quat héa va triru tuong hda thudng thay
trong toan hoc ngay nay.

Y I-'.".-!" SO hoce |
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Su kién thu ba trong ba su kién todn hoc siu sic
cua thé ky XIX d3 Xay ra trong linh vuc giai tich
hoc va cﬁng cham chap khi tré thanh hién thuc,
d6 1a viée s6 hoc hoa giai tich. Chiing ta da biét
rang mot s6 nha toan hoc cua thé ky XVIII da bat
dau bao dong vé su khung hoang sdu dam vé co
SO gial tich. Nam 1754, &’ Alembert d3 cho thay
rang phai can dén céc ly thuyet gi61 han va vao
nam 1797 Lagrange da n6 luc lam cho giai tich
chat ché hon. Mot buéc tién khong 16 da duoc
thue hién vao ndm 1821 khi nha toan hoc Phép
Augustin Louis Cauchy da thuc hién t,hm cw,g
goi y cua d’dlembert hﬁng cach phat tri

cic Hlﬁt ﬁéﬁhﬁc khéc 6 cﬁc’ﬁﬁ t ma dai s6 thong
thuong tudn thu, cac nha toan hoc ‘bﬁt éw ﬁh%




g ma khong 6 tiép myém tal moi diém bﬁt lcy
do .{" __ f@aﬂé&ﬁw‘d Riemann dua ra mot
q_‘ “ﬁ&l moi gié tri vo ty cua bién nhung
d 2 an v6i moi gia tri hivu ty. Nhimg vi du
T v . ong nhu mau thuan véi truc gide cua

' e » ﬁ! ‘W& cang lam cho ngudi ta nghi rang
| uchy pﬁﬁa thuc su thdy duoc cai tot cing khé

~ Kkhan trén con dudng di dén mot co so vimg vang
hch hoc. Ly thuyét xay dung gidi han
}f d!mg tren mot khai niém truc glac dcm

-‘- -

ﬁ m vﬁ trong cic van ban trinh bay vé vi - tlch
phén hién nay van nhu vay. Ngudi ta thdy 1o rang
ly thuyét gi6i han, tinh lién tuc va tinh kha vi phu
- thudc vao nhimng tinh chat kho hleu cuia s thuc
m nhiéu so véi nhmlg gi ching can c6. Do d6
Weierstrass dé xuit mot chucmg trinh trong do

'J'-.I'-:'

,%_; &c hét ban than hé thong s6 thuc phai lam that

ﬂ ﬁ?‘ﬁ ché rdi tAt ca cac khai ni€ém co ban cua giai

| -.??’%,._P tick %augc rit ra tir hé thong do. Chuong trinh

‘I.'--

iﬁ i tiéng iiﬁy duge goi la chuong trinh 56 hoc héa
- Y ﬂﬁ cho thay qua la ton tai nhirng kho

'f' ? J; i’éi nhu‘ng sau d6 da dugc Weierstrass

va cic “f_, On & thue hién duge. Ngay nay moi thi
-~ tro; ai tich déu co thé rat ra duge mot céch
hop 1 f'j:-:'{-v' : Ep l]qp dinh dé dic trung cho hé

4¢ nt ‘..::_ hoc d@h drxa nhleu so vO1 viéc
sc 140 hé uw*-" * ’ﬂé lam co s& cho giai
I fﬁw 1§ 1 ._" qua céch biéu thi

ich cling c¢ 1 ,_'."ffi’lﬁéﬂ“trﬁn hé thong

'. 'E_-".F_;." 'r-._d. ﬁrl;lrji. ||.]-F O(C éﬁﬁ hét &al Bﬁ Phﬁn
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nhét quan néu he thong sb thm: nhat qm D
d6 néi 1én tam quan trong to lon cia hé th@li%g
thuc trong viéc xay dung co so cho toan hoc. '-";T
Vi phan 16n céc bo phan todn hoc hién hiru déu c6 ‘
thé thuc hién dugc trén hé thong s6 thuc nén
ngudi ta khong thé khong tu hoi rang khong biét
céc co s& dit liéu c6 thé nén sadu duoc nira khong.
Trong nhitg nam cudi thé ky XIX, cing voi cac
cong trinh cua Richard Dedekind (1831 — 1916),
Georg Cantor (1845 — 1918) va Giuseppi Peano
(1858 — 1932), nhitng co s& nay da dugc thiét 1ap
trong mot hé théng cac sO tu nhién don gian va co
ban hon nhiéu. Ho d4 cho thdy hé thong so thuc
va do d6 mot bo phan toan hoc ¢ thé dugce riit ra

nhu thé ndo tu mot tap hop tién dé cho hé théng
cac sO tu nhién, Pén dau thé ky XX lai dugc thiy
rang cac sb tu nhién c6 thé dinh nghia theo quan
hé ctia Ly thuyét tp hop va nhu vay dai bd phén
toan hoc lai c6 thé thuc hién trén manh dat cua Ly
thuyét tdp hop. Cic nha légic dimg ddu Ia
Bertrand Russell (1872 — 1970) va Alfred North
Whitehead (1861 — 1947) lai ¢6 tham vong nén
cho co s& xudng sadu hon bing cach rit ra ly
thuyét cac tap hop tr mét co s trong phép tinh
ménh dé cua logic mac du khong phai mo1 nha

todn hoc déu cam thay budc di nay s€ duoc thuc
hién thanh cong.

2. Nhirng quan diém to4n hoc co' ban di dugc
hoan thi¢n trong giai doan giao thoi hai thé ky
a. Swrra doi cua Ly thuyét tap hop vai tro quan
trong ciia né trong sw phat trién todn hoc.

Cha dé cua Ly thuyét tap hop la Georg Cantor.
Ong sinh & St. Petersburg nam 1845, chuyén sang
Duc cung véi song than vao nim 1856, hoc &
truong Dai hoc Berlin (¢ d6 6ng chiu anh hudng
cua Weierstrass) tir 1863 dén 1869, day tai Dai
hoc Halle tir 1869 dén 1905 va qua doi vao nim
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v Ij’rrh!q*é“ﬁphpp va ly
ét vé cd Véi cong trinh sau, Cantor
M m@t linh vire nghién ciru toan

f ‘rong cac ban tham luan cua minh, ong
at trién céc s6 siéu han dua trén viéc xem xét
e . 1 h 0 "ﬁimfn cﬁl vO han thuc tai va da tao ra
II";_.;.: 56 hoc cdc s6 siéu han twong tir nhu s hoc

L

oy ﬁ’ﬁ hﬁ‘u han. Cantor 1a mét ngudi mang ning
guong va cong trinh cta ong, hiéu theo mot
- _ M dinh, 1a tlep tuc nhirng 1ap ludn ¢6 lién
m nhimg nghich Iy ciia Zeno, phan 4nh 1ong
1gudng mao day thién cam do6i véi tu duy bac hoc

% trung 6 vé ban chit cia cii vo han. Quan
mcﬁa ong da bi phan d6i manh mé, chu yéu tr
phia Leopold Kronecker (1823 — 1891) cua Pai

-

hoc Berlin. P4 xuat hién nhing viuéng mic vé
légic va nhimg nghich ly. Vi dai bd phan toan hoc
ﬁ thé thuc hién duogc trén ly thuyet sd thuc nén

viée phat hién cac nghich ly vién quanh 1y thuyet
i @ hop da lam nay sinh cudc khing hoang vé co
-'i $& toan hoc va nhiéu nha toan hoc da tham gia vao
'71}-;' y gﬁ; quyét cudc khung hodng d6. Ba tmorng
R Y il quan trong cua triét hoc todn hoc da xuit
M mmng phdi logic biéu 16 su dit khoat

trong P ‘a mathematica #*

8 . ;_, m mehead va
e

If N T

R i héa b H' M”ét
tap hop. Céc quan ni¢m co ban trong giai tich nhu
gi6i han, ham, tinh lién tuc, dao ham va tich phén
bay gidr da dugc mo ta thich hop theo céc tu tuong
cua ly thuyét tip hop. Tuy nhién diéu quan trong
hon ca 1a co hd1 danh cho nhitng phat trién moi
ma trudc do khong dam mo udc toi. Ayl la cung
vOi viée tai x4ac nhén cac thu tuc dinh dé trong
toan hoc, cac khong gian triru tuong da ra doi, cac
ly thuyét tong quat vé tha nguyén va do do da
duoc tao ra va phat trién dic biét mot nganh hoc
toan hoc goi 1a Topé hoc. Noi tom lai duéi su anh
huong cua Ly thuyét tap hop, cdc bd mén toin
hoc c6 dién da thong nhat dang ké vdi nhau va
nhiéu mon todn hoc méi da dugc tao ra véi mot
van toc bung nd.
b. Hoan thién quan niém vé Khong gian va hinh
hoc cua no dwéi anh sing Ly thuyét tap hop.
Khai niém khéng gian va hinh hoc ciia mét khong
gian da thay doi nhiéu tir thoi Hy Lap c¢o dai. Déi
vo1 ngudi Hy Lap chi ¢c6 mét khong gian va mot
hinh hoc, d6 1a nhitng quan niém tuyét déi. Ngudi
ta khong nghi khong gian nhu 13 tap cac diém ma
la mét linh vwe, mot dia diém trong do6 cac vat co
thé duoc chuyén dong quanh nhau va so sanh
duge véi nhau. Theo quan niém ndy moi lién hé
¢o ban trong hinh hoc 14 su so sanh hodc su c6 thé
chong 18n nhau.
Cung vGi su phat trién cta Hinh hoc giai tich ¢
thé ky XVIII, khong gian bit dau duoc xem nhu
mot tdp hop diém, va cimg Vo1 su phat hién ra céc
hinh hoc Phi — Euclid ¢b dién cudi thé ky XIX,
cac nha todn hoc da chip nhén tinh hwmg 96
nhiéu hon mot hinh hoc, Nhung kh¢
chi dugc xem 12 mét dia diém trong d6 ¢




“ﬂ%ﬁ} mé réng tmng tac
nger Program (Chuong trinh
mé ron ﬂm 1872. Trong tac phim & ay,
' ,'7' Wﬂ dinh nghia nhw la mét Iy
W cua nhoém cae phép bién déi. Quan
- niémn ﬂﬁ“»ﬁng hop va khai quat hoa tit ca cac
~ khdi niém truéc day vé hinh hoc va cung cap mot
- €ach phan loai hinh hoc dic biét rd rang vé mot so
i - 16n céc hinh hoc quan trong.

e @é’ﬁtﬁé ky XIX, cing véi su phat trién tu tm:mg
S b tﬁg mot nganh todn hoc 1a mot thé triru
‘tuong cac dinh ly suy dién tir mot tap hop cac tién
ﬁ, cho nén theo quan diém nay thi mdi hinh hoc
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anh mot nganh riéng cua toan hoc. Cac tap hop
g‘;‘ tién dé duoc nghién ciru cho moét s6 16n cac hinh
@a» hqc khac nhau, nhung Erianger Program khéng

'L_" _:I.

6 cach gi ma bi loai bo, béi mot hinh hoc c6 thé
~ xem J.a mot nganh toan hoc véi tinh ciach mot ly
thuyé bﬁt bién cua mot nhom bién do:
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19 ﬁ mé dau viéc nghién ciru cac khong glan
e 1 tugng va nhiéu hinh hoc rat tong quat da xuét
~ hién va ching bao lau di tét ybu thich hop véi
 céch phan loai cia Klein. Mot khing gian tro
e 1 iﬂhﬁal& mot tap hop cac vat, thuong dugce goi
i 1a céc diém cung v6i mét tap hop cic quan hé
;-;ﬁ..i :mm nay dugc xét i, va mot hink
 hoc do 0 gian tr¢ thanh ly thuyét cia mot khong

I Vay i,,'1"5;: hop céc quan hé lién quan dén
c dié m g0i la cdu triic khéong gian va
ﬁ hozc khong thé giai thich dugc
et cua mot nhém phép bién doi. Thé la
yét nhom h:nhhoc da duoc khai

gjan triru tuong
> vao nam 1906,

.1_.a
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-nﬁy é‘ﬁ té ra cﬁnh&ng ung dung gaé
ﬂlu)fet tuong dbi cia Einstein va trong nh"-' phat
trién khéc cia vat ly hién dai.

¢. Quan niém méi vé ham dwéi 4nh sanig'ﬁ:

thuyét tap hop.
Cling nhu cac khm niém vé khong gian va hinh

hoc, quan niém vé ham cling trai qua mot tién héa
dang ghi nhan va moi nguoi hoc déu thay nhitng
nét tinh loc khac nhau trong qué trinh tién héa nay
tr nhitg gido trinh so cip cia cic trudng phod
théng dén nhiing gido trinh cao cap hon & bac dai
hoc.

Lich sir thudt ngit ham la moét vi du hdp dan vé
khuynh huéng cia cac nha toan hoc nham khai

-.1‘ ,‘

quat hoa va mé rong quan niém cua ho. Tiur ham,
theo nghia Latin twrong duong véi né do Leibniz |
dua ra vao nim 1694, luc dau chi bat ky mot dai
luong ndo dé c6 lién quan tGi mét dudng, chang
han toa d6 cua mét diém trén duong do, do
nghiéng cua dudng, ban kinh cong cua dudng, ...
Khoang 1718, Bernoulli xem ham 13 bat ky mot
bi€u thirc chira mét bién va mot vai hang s, va it
lau sau Euler xem ham 1a mét phuong trinh bt ky
hodc mét cong thirc bat ky chia cic bibn va cic
hing sb. Tu twong sau 1a khai niém ham hinh
thanh ¢ dai b phan sinh vién khi tiép thu cac gido
trinh toan hoc so cap. Quan niém ham cua Euler
khong thay doi cho t6i khi Joseph Furier (1768 —
1830) trong nghién ciru dong nhiét cuia minh da
budc phai xem xét lai cai goi 1a chudi luong gidc.

Céc chubi nay kéo theo mot loai quan hé gitra cac
bién, téng quit hon nhitng d6i tuong da duoc
nghién ctru truge day. Pé ¢ ging dua ra duoc
mot dinh nghia vé ham du rong dé c6 thé bao quat
ca nhimg quan hé nhu vay, Lejeune Dirichlet
(1805 — 1859) da di t6i phat biéu- Mot bién 13 mot
ky hiéu biéu thi bat ky mot sé nao trong tip hop
s0, néu hai bién x, Y ¢6 quan hé v4i nhau nhu thé
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e

ey fima  nhin dugc
i dian gid tri cita him, Ngum hoc thudng bit
gap din. 1 n ghia a Dirichlet v& ham trong gido trinh
_. nhdp mon ve phép tinh vi — tich phan, Do 1a mot
| inh ngl réng khong kéo theo duoc gi xét vé
e mbléuﬂll quan hé gilra X va y bing mot
" ﬁu thire glé.l tich nao do; né nhan manh tu tuong
P Wm Ve ) mot quan hé gitra hai tap s6 v&i nhau.
%W‘tﬁp hop da mo rong quan hé vé ham dé
bao gm ca cac quan hé giira bat ky hai tap hop
bt céc phan tir, cc phan tir d6 1a céc s6 hoic bt ky
F X cdi gi khac. Nhu vay trong }y thuyét tap hop mot
| ham f duoc dinh nghia 1a bat ky mot tap hop nao
do duogc Sﬁp thoa man diéu kién: Néu
@a.8)e f,(a,.b)ecf va a =a, thi b =b,. Tap

hop A4 céc phan tir dau tién cua céc cap dugc sap

oi la mién xdc dinh cua ham va tip hop B céc
i han tir thir hai cua cac cap duoc sidp goi 1a mién
i gia tri cia ham Mot quan hé ham khong phai 1a

cai gi khac hon mot loai dic biét tdp hop con cua
h{!p tich Desecartes AxB. Su tuong Ung
nét — mot, dén luot nd lai 1a mét loai ham dac
LA do la ham f thoa man diéu kién: Néu
| _ oic &ﬁ ,bx)ef (a,,b,)e [ va b =b, thi a =a,.
iy .’* mém ham nhu vay tham nhap vao nhiéu
" nganh todn h:;c ké tir nhimg ndm dau thé ky XX
mn hoc ¢6 nhiéu anh huong di bién
dﬁm quan h¢ nay nhu la mot nguyén
'sfé trung tam trong viéc to chirc cac

m Quan niém nay duong nhu tro
s @utg: nhlen va hiru hi€u trong

- trién ﬁlh@u trm'lg Vﬁn

i
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X = ae—bf-—cg —dh, y = af+be+ﬂi-*-dg;; -

z= ag+ce+dj“—bh, t=ah+bgt+de—ef.
Thé thi phép cong trong O giao hoan, két hop va
nhan 6 =(0,0,0,0) lam phin tr trung hoa. Phép
nhan trong O két hop nhu:n‘g khong giao hoan va
nhan ¢ =(1,0,0,0) lam phan to trung hoa. Phép
nhan phan phoi doi voi phép cong. Hon nita voi
moi s& thuc » vA moi cip phan th a,BecQ ¢
o (rﬂ ) = ( ro

Cac phep cong va nhan duoc xac dinh nhu tl‘en la
dai sO quaternion (thuc). Pai s6 nay 1a dai s6 véi
phép chia, nghia 13 moi phan tir khic @ déu cé

kha nghich(Va # 6,38 : af = ¢).
Cac tuong ung a (a,0,0,0),a+bi— (a,b,0,0)

) B=r(cB). Ta néi rang O cung véi

h{Ung ung la cac ?hép nhing chim dai s6 R céc
so thuc va dai s6 C céac sd6 phic vao dai s6
quaternion (thuc) Q.Do d6 ta c6 thé xem R,C la
cac dai s6 con cua dai sb 0.

Ky hiéu &=(1,0,0,0), i=(0,1,0,0), j = (0,0,1,0),
k=(0,0,0,1) thi mdi phan tr o =(a,b,c.d) e Q
dugc viét duy nhat duéi dang a =ac+bi+cj+dk
va goi la mot quarternion. Khi d6 phép cong va
phép nhédn cic quaternion duoc thuc hién nhuw
phép cong va phép nhéan céc da thirc theo &,i, j,k
véi su ho trg cua bang nhan &,i,j,k cho boi
bang:
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¢ 2019] Fixuded Bai T8/500. Cho tam gidc ABC vo1 do dal UaC'
A ppi NGUYEN PUC TAN dudng cao la A, h,h; a, b, c lan luot 1 d6 dai

vt (TP Ho Chi Minh) céc canh BC, AC, AB. Chirng minh rang:
P 7). Xét 2019 s6 tuy nhién dang i o

s
| : c 22(tan£+tan£+tan—).

i iftl

#l,z.u.“.aaw Chung minh rang: e R, O Iy 2 2 2
' 208 4 TRAN CONG HOAN
e o (GV THCS Vinh Chép, Vinh Linh, Qudng Tri)
2019

Bai T9/500. Tim tat ca céc sd nguyén duong n
thoa mén: 3rn =25°(n)+75%(n)+16, trong d6 S(n)

PO LE XUAN DAI
Oy ,._ a0 "Eﬁ (GF THPT chuyén Vinh Phiic, Vinh Phiic)

Bai T ). Cho O<x<y<z<2 v 3x+ Sz <9 la tong cac chit s6 cua . T :
S 1%‘“&“ ohat cia biéu thic (GV THPT chuyén Tién Giang, TP. My Tho, Tién Giang)

B = 3x 2y 2 M i TIEN TOT OLYMPIC TOAN
o 9 t e TRINH XUAN TiNH

Bai T10/500. X X
(GV THPT Phii Xuyén B, Ha Noi) v oot St sk v st
. Cho tam giic ABC c6 AB < BC. duong x, Xhe. % saaicho th_ =2019. Chimg
BC ﬁydlﬁm D sao cho CD = AB. Qua i=1

. o S
R 3 i ’h._h
S

D uon, m song song voi AC, dudng thang minh rﬁng: 673 < i f( 2019 —ax < f f(x)
- | i=l 2019"‘-;\, P g ‘.
mweuagoc ABC tai I. ke o |

b€ ¥6i canh BC tai H. Tit H, ke HE V"' /()= 57—

N - !

AE tai £ va ké HF vubng goc voi NGUYEN TUAN |

i - 1img minh AET = AFI. (GVTHPT chuyén Nguyén Quang Diéu, Pong Thap) i

ool -.,.;f S SYNGUYEN TAN NGOC Bai T11/500. Cho cac day s6 (x,), (y,) duoc xac i

V 11 j _-.:~.-r aﬁﬁﬂt Bi"h An N?IO’H Binh D}Hh) ¢ :

: ” mg trinh:
” 11:*-—(3*" +1)=0
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PINH THI TF YNH (Ha Noi)
Bai L2/500. Cho mach dlen nhu' hmh a.. ‘Dlem
i S - - f xoay chiéu 6n dinh giita hai dau 4 va B la
:".{ IBC) c6 gi tri 1an luot 13 J3d, E,d, d  u=100V6 cos(o + ¢@). Khi K m¢ va K dong,
¢ do thi cuong d6 dong dién qua mach theo thoi
gian tuong tmg 13 i, va iq dugc biéu dién nhu
e BT | | NGUYEN VIET LONG hinh b. Pién tro cac day Ilél khﬁl’lg déng ké.
o . (GV THPT chuyén Lam Son, Thanh Héa) Dién ap hi€u dung gitra hai dau dién tro R khi K
e -'Sﬂﬂ Trén mét soi day OB cang ngang, m& bang 13 bao nhiéu?
.' 'i‘;:-'_i. ¢ dinh dang c6 séng du'ng v6i tan sb f |
v ac dinh .Goi M, Nva P 13 ba diém trén day c6 BB SR B
' f can bang céch B lin ot 13 4 cm, 6 cm ) ol NN AN

1n .,,Jphm, t“tmaX va gia tri 16n nhat ma d ¢6

lllll

----------------------

& diﬁm [ (dll'UIlg 1) va for= 0y l_i_ (dll'ﬁl'lg bk hinh b
(1’

2). Tai th diém #, li 6 cua phan tir day ¢ N
ang bién do cua phan tu day o M va toc do

S e ) ; | * -
B oy .-:‘.-Je. J h '-ﬁ -:, Y |
A 3 3 :

% OL perpendicular to BC (H is on BC). From H draw
mH 311 mteger HE perpendicular to AB (E is on AB) and draw
| 012000~y i« HF perpendlcular to AD (F is on AD). Prove that
Prnblem T51 S00. Solve the system of eqﬂaﬁons

VIET CUONG (Ha Néi)
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| -4 bﬂ {,'?kt[ -5'9 -gaﬂ Chﬂ Sﬂ do
ang ca cdc chit s6 ciia n.
v g 1 ) P

Léi gidi. Goi s a5 - 9(a’ +b* +c’) Vi
' a he chi) 9 thi a+b+c ciling chia hét
9, d +?? +c¢=9s thi
L EGa 0 i“ +106+c¢=90a+10(a+b+c)—9c
ey | =90a +90s —9c.

9041+90.s' 9¢ =9(a’ +b* +c?),

la lﬂa+lﬂs —c=a Sbe 4 o (2)
% b ¢ la cac chir s thi chi xay ra s bang 1, hoic

Gié su a+b+c 27=93 véi s=3 thi

12y la »-Dt-zab =304—-35¢+2c®, suy ra c 1a sb
| g c=2e Vé‘i 0<e<4. Thay vao dang thic

-
i it
b . .-‘-4‘- b
"'h_
]
|

' ~~-.a;n.*:;w)-_-..-;3:34 70¢+8¢?,

—.:;; =152+e(4e-35) (3)

a b) 152, khéng thoa main.
=l,c=2,a+b=16 thi (3) tr& thanh

Ul \J) uv ulalill,
g i'-:'-:-‘.;' R T R it
. _:":1 ‘ 'l' Lé‘ = S ,_-‘_ e
. KRttty ,'-r t. {‘L‘rf"‘f.-' b
o ?‘

-dl"-_-

; §
e i
t“‘- ', - ".‘.'
r
‘ 'F‘ oy
S T ¥ -y y

W

Eﬁ% c= 2&%

a(5+b) =28 = 2%.7, khong théa man.

e Néu e=1,c¢=3,a+b=6 thi (4) tr&¢ thanh

a(5+b) =19 1a s6 nguyén t6, khong théa man.

« Néu e=2,¢=5 a+b=4 thi (4) tr& thanh

a(5+b)=18=29=36.

Véi a=3,b=1,c=5 thi 315=9(3" +1° +5°), thoa

man. Vo1 a=1, 2, 4 khong thoa man.

» Néu e=3,c=7,a+b=2 thi (4) tré thanh

a(5+b)=25=5.5, khong théa min.
Vay bai toan chi ¢c6 mot dap sb 13 sb

315 =9(31+1% + 6% 0J
»Nhdin xét. 1) Mot s6 ban khong doc ki dé béi nén di
guu bai todn: Tim s6 gom ba chir 56 sao cho s6 dé bang

9 lan bink phuong ciia tong cdc chir sé ciia né. Baj nay
vO nghiém.

2) Néu st dung bAt dang thic ba bién hodc tam thic

béc hai thi 161 gidi gon hon, nhung khéng phu hop véi
kién thirc toan lop 6.

3) Cac ban sau ¢6 161 giai tot: Ha Noi: Hoang Xudn Tu,

6A, THCS T6 Hoang, Q. Dong Pa; Hung Yén: Lé
Tudn Nghia, 6, THCS Poan Thi Diém, Yén My.

NGUYEN VIET HAI
Bai T2/496. Cho tam gidc ABC ¢6 B=45".

C =30°. Bén ngodi tam gide ABC lay diém D sao
¢ho DBC = DCB = 15°. Chimg minh rang tam giac
ABD déu.

Loi gidgi. Lay M € AC sao
cho 4BM =30 thi

— e

AMB = 180'*“l -—ABM —MAB

roc 2a(5+ b) 56 263-#—862 haﬁf‘ 15 Mﬁ

a(5+b) =28+e(4e—13) W
Néu e=0,c =1,a+b=8 thi (4) tro thanh

(R LR - e e L

4 -:|_- i .-,l']‘i-ﬁt E-- . & r-___'_l_u- .'-.'lllﬂ:l.'l- ol 0y A
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P T e (ab- m}(&mm
- 0

K“=K”’D Lal ¢

| £=‘39°) do d6 AA4ABD cin ma
: :?T' “"’W nén A4ABD ddu, 0
dy:-tacungc6 AK' L BM nén K =K").
5 ?* ét. Cac ban sau c6 10i giai tot. Nghé An: Hodang
o # | Hm Nguyén Mai Luong, Thai Tran Thdo
= ; < Nguym Cong An, Thadi quen Trm-:g, Tran Hﬂﬂg‘
__-;- mm Thi Khanh Linh, Nguyén Tat Tv, Pham
L f . wg Toan, 7C, THCS Ly Nhét Quang, D6 Luong; Pham
g Ens ’.i:.' Ngoc Trinh, 7B, THCS H6 Xuan Huong, Khéi 1, TT. Chu
- Giat, Quynh Luu; Quing Ngi: Nguyén Hodang Hung, TA,
D06 Thi Nhur Nguyér, THCS Pham Vin Ddng, Nghia Hanh;
" Neweén Tran Phuwong Mai, 7B, THCS Nghia My, Tu
~ Nghia; Phii Tho: Nguyén Vii Nhdt Minh, 7AS, THCS Gidy
~ Phong Chéu, Phi Ninh; Phit Tho: Chir Lé Phuong Linh,
.- -'..',-;' JA3, THCS Lam Thao, Lim Thao; Vinh Phtc: Ta Kim
f'_'_f Nam Tudn, 7A2, THCS Yén Lac, Yén Lac; Ha Noi:
m.&mm 7B, THPT chuyén Ha N§i -
o £ Y ii, Im; Hﬂﬂlﬂg Xuan TH 6A THCS To Huéng, Bﬂng

: mﬂ‘}

NGUYEN THI TRUONG
'ﬂﬁ. Cho x, y, z la ba 56 khong am. Chimg
dng:. [(x+ y)(y+2)(z + X))
" .*, 2xyz(2x+y + 2)2y+z+x)(2z+x+y) (*)
L giii. » Néu xyz =0 thi BDT (*) tro thanh

'  [(x+y)p+2)(z+x)]) 20,

mmg,aangﬂmmmkm
M,iﬁ k,0), (k,0,0) véi k> 0}.

. .. _['1 mg ﬁ 3% :=~ 0, ta chia ca hal vé

L

Dé yﬁné‘(ﬂ +b)a+e)= ﬁ?ﬂ*m M
(b+c)(b+a)=b*+m;(c+a)c+ B) ﬁi'? *W
nén (2) twong duong véi
(@ +m)(b* +m)(c® +m) -
> (ab+m)(bc+m)(ca+m). (3)

Ap dung BPT Bunyakovsky, ta ¢6

(ab + m)’ < (d + m)(b*+ m),
dang thirc xay ra khi a = b;

(be + m)* < (b* + m)(c*+ m),
dang thirc xay ra khi b = ¢;

(ca + m)* < (¢ + m)(a®+ m),
dang thic xayrakhic=a.
Do hai v€ cua ba BDT trén déu duong, nén nhan theo
vé cua ching, ta nhan dugc BT (3). Suy ra BPT (¥)
da duoc chimg minh. Pang thirc xay ra khi x = y=2.
Vay Véi x, y, z khong 4m, ta ludn cé6 BPT (*), ding
thirc xay ra khi x =y =z hodc

(x,y,2) €{(0,0,k), (0,k,0), (k,0,0) v6ik=>0}. O

»Nhdn xét. Pa s6 cic ban tham gia déu cho két qua
ding, tuy nhién bién ddi con qui dai dong do khong dat
thém bién phu. Tuyén duong cdc ban sau c6 1di giai
dang: Ha Noi: Lé Ngoc Tung, 9A, THCS Nguyén Truec,
Thanh Oai; Biic Ninh: Lé Danh Vinh, 9A1, THCS Yén
Phong, Yén Phong; Thanh Héa: Lé Piurc dnh, 9D,
THCS Nhit Ba Sy, TTr. Bit Son, Hoing Hoéa; Binh
Phuéc: Dang Dinh Ven, 9/11, THCS Téan Phu, Pdng
Xoai.

b P , B
e A58
o

'&

PHAM THI BACH NGOC
Bai T4/496, Cho nua duong tron (O, R) duong tron
kinh AB va tiép tuyén Ax. Trén Ax lay AK =R.
Duong tron tam K ban kinh R cdt KB ¢ I, duong tron
tam B ban kinh BI cat (O) ¢ E. Tia BE cdt Ax ¢ C.
Chimg minh rang duong trung true cia BC la tiép

Myén cua (0).
cz GonPIMrungdlémcﬁch

t dur
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=y +2x" - x* - 20’

@\/4—(l—xy)z =\/:4_(x2_y2)2

+ 524 Y =2xp° 44
S Ja-(1-xp)? = 1+4(x* - y*) +(x—y*)* +1. (3)
Ta co:
Ja—(1-xp)* <2\1+4(x* - y?)? +(x—y*)’ +122.
Do d6

O rURa EmbmhcuatamglacABCnen
an ﬁ PO L AB. Ap dung hé thirc
MﬂlﬁngPQBtaco : ;
BP’ _(\/§+1)2R (3)«:::.-#\/4"(1_:9)) 7

e VI+4G - 7Y +(x -y +1=2

Bo_ J§+1R *xy:O

2 ZA 2
lf'l'halestaco g

gl or o0 BP.QO
& "'- —_— — OT =

' Wiﬁhdumgtmn(())tal 0O A ‘o x=yp=1
Nhan . l MHImlmglmtetNght;An Lé Van -

ﬂ g, 9B, THCS Ly Nhat Quang, D6 Luong; Ha

_. h ' ng, 9A, THCS Nguyén Truc, Thanh Oai:

P ic: i Thi Ngoe Anh, Neuyén Vii Quynh Mai, phuong trinh trong hé. Vay hé phuong trinh d3 cho

X M W Thi Oanh, Newyén Vi Neoc c6 nghiém duy nhat 1a: (x; »)=(1;1). 3

MJAB THCS Yén Lac. » Nhin xét. Day la bai toan khé nén it ban tham gia

'NGUYEN THANH HONG 5" D 8idi. Dicu then chét cia 16i gii 1a bién déi lam
‘ xuat hién phuong trinh (3). Sau d6 sir dung uée luong

Va-(-x) <2< f1va(—, VP +(x=y2)* +1

dé suy ra keét qua cua bai toan. Cic ban sau day c6 bai
giai tot: HA Ni: Lé Neoc Ting, 9A, THCS Nguyén
Truc, Thanh Oai; Thanh Héa: Truong Ngoc Ta m, 9D,
THCS Nhir Ba Sy, TTr. But Son, Hoﬁng Héa. Hoan
nghénh cac ban Lé Ngoc Tung va Truong Ngﬂc Tam dﬁ
glé1 béa toén cﬁ tmng tmérng ho 3

vé g:éx phw%ﬁmh Eat; ba.;t’ ' §-

‘ ;-»J ' ;5 4_ P
- BOBO= BP* = BQO =

.Il i.!‘h'

= R.

Thu lai, ta thdy x = y =1 théa man didu ki€n va céc
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B e d W Lnng An; Thira Thién Hué Haaﬁge-*ﬁéf“ Minh
Che = % +) 353 “(?f+ y+z)(xy + yz 4 zx) Chéu, 10 Toan 1, THPT chuyén Quédc hoc Hué; ’ﬁ_'.‘ 1g /
S *' : .‘I y + Z= (x a4 y)(y +Z) (Z n I) +xyz Yén: Doan Phu Thanh, 11 Toan 1, ‘THPT" ﬂhuygﬁ

o 5. e (. . Hung Yén; Tra Vinh: Viong Chi Quéc, 11A12, THPT
. éﬁ o dinidloas 2)(z + ). chuyén Nguyén Thién Thanh; Ha Noi: Hoang Tung,

R &&c» thu duoc va tir phuong trinh thit 2 cia 12T, THPT chuyén KHTN, PHQG Ha Nbi.

e a.:.ip” o1 rong g trinh da cho, ta c6 v PINH HOA

@H (E+y)(y+z)(z+x) - E_(x+3’+ 2). 2) Bai T7/496. Giai phuong frinh: log, x =log. 3.

0<x <5

Loi giai. DK: <
xX#4

ekl =x" tXy+yz+zx=(x+y)(x+2z)

B 1= )% 40+ 5z 2= (4 x) (4 2) Pat f=log,x. Nhin thiy x=1 khéng phai Ia

=2yt ta=(z+x)(z+y). ngmém cua phuong trinh nén ##0. Ta c6: x=2'
: Vﬁﬁ (2),12366 o
.;.-1)0,2 -I'-I)(z,'2 +1) lﬂgﬁ-x I =& 10g3 (5 _x) = l
Q2 4
?ﬁ{(3+y)(_y+z)(z+x)] =——(x*+)’+2°+2)’. (3) ! 1
e 27 &3 =5-x¢> 3 +2'~5=0 (D).
h%dang thizc Cauchy ta c6 Ta thiy, ndu <0 thil V(D <32 0ldodel b
) ;' i ":'f -- +I){y +1)(z° +1) <-—-—(x Tz 3) SRR !
o Xéthamso f(1)=3'+2'-5, v4i 1> 0.

.. oy
Taco: f()=2'—-=3"In3+249 2>
+y +z +2) {EL(_;;‘ +y +Z +3) f() tz + 1112:
P o s @i
y +z’*<1 b (t)=;4—.3’1nz3+;;.3’1n3+2'1n22>0, Vit >0.

Tie (1 iﬁgm 24y 42 Saytyzax |
; *ﬁx e A Ma /() 12 ham lién tuc trén (0;+ o) nén theo hé

% __ ;ﬁﬁ“ﬁﬁ. . qua cua dinh ly Rolle, phuong trinh £ '‘(*)=0 chi cé
- vty }ﬂ A ghl@m t0i da mot nghiém trén (0; +o0). Do vay, ciing vi f(f)
B> g e 1 [a ham lién tuc trén (0;+o) nén phuong Eiﬁh

zZ=——.
ﬁ %lz‘:'} f i f(t) ﬂ Ehi ¢6 oi da hai thlém &WW;*,_ SRR
: TRre e |

J'r‘-.‘h $ 47




%0 S ong Phong, TP, Nam Dinh.
\Oi: Hoang Timg, 12T, THPT chuyén KHTN, DPHQG
i Thi ,}’# Lé Thi Minh Thiry, 10 Toan 1,

oc Hiing, Nguyén Dirc Phdt, 10 Toén 2, Nguyén
inh, Doan Thi Kim Anh, Lé Thi Thiiy Nga, V6 Thi

R v,

on,11 Todn 1, Lé Thi Thu Suong, 11 Toén 2, Lé Niu

St Y
: ;
.

nh, Nguyén Dinh Théng, Tran Thi My Link, 12 Toén 2.

%
sl
."

- '
10

oL}
5 L
L - oA
i o - o
b h & P ¥l ="
uvelil Lt
A o TSN
bk B ' k
B .- - .4 -

- F
oy Rl

IPT chuyén Quoc hoc Hué. Binh Pinh: Nguyén Ngoc
Nhan, 10A2, THPT s6 2 Phu Cat, V5 Thi Anh Thu, 12A1,
THPT s0 1 Phi My; Pa Ning: Nguyén Danh Lan, 1242,  Tir dé ta c6:
THPT chuyén Lé Quy Dén. Bén Tre: Lé Ngé Nhdt Huy, DO? + DH? = EO* + EH* =FO* + FH*
12A1, THPT Lac Long Quan, TP. Bén Tre. TP. Hb Chi OH? + R>
Viinh: wvén Ngoc Hiru An, Ngwén Phiic Thinh, =

THPT chuyén Lé Hong Phong. Séc Tring: Tran o i ,. -

ik Phii, 11A8, THPT Hoang Diéu, TP. Soc Trang. D4l toan duoc giai quyet. ¥
Eong An: Phan Ouy Loc, 12T1, THPT chuyén Long An. ~ »Nhin xét. 1) Pé y ring OH? =9R? —(a® +b +¢2),

TRAN HUU NAM  trong d6 a=BC;b=AC;c= 4B, tathay
DO* +DH? = EO* + EH? = FO? + FH’

cdch i
R G =5R1-+-2-(a2+b2+c:2).
-

(khong doi).

A R
o

n duong tron ngoai tiep tam gidc do khong

2Wao viée chon trung diém cua canh noo %) SO bai giai giri vé Toa soan kha déng. Ngoai ban
tamgide. Hao, cic ban sau ciing c6 15 giai ding: HA Noi:
i- (Theo ban Nguyén Nhdt Hao, 11T, THPT 10”8 Timg, 12T, THPT chuyén KHTN, PHQG Ha

Noi; Bac Ninh: Nguyén Ngoc Khdnh, 11 Toan, THPT

aﬁu tlép dudmg tron (O) bén kinh R: glt;lcyélllﬂBﬁT? lr\linl; ;113 Bic Ninh; Hai Dwong: Ha Minh
: * 1 S » Oﬂn, T chuyén Ngu}’én Trﬁl TP Hé].

heo thir i Ia trung diém cua BC, C4, 4B; M, | : R
pf } :Hj" . _.HI s | A Dum]g! Hu‘ng Yen: Bﬁf V&n Quyén 11 T ’ I T.I_[PT Fr“ .
han cac duong cao ké tir 4, B, C trén cac chuyén Hung Yén: . Sl - = '.';}"

> Nam Dinh: Neuyén Qude Higu, 10

. e il F :.
‘R B
"'l‘ P A P i
; : T a
. A L2

A1

. T'!.

B -

i

A, AB tuong Ung; H | - a &n T A T2 |
CL A S chuyén Lé Hong Phong; Thanh Héa:

uyén Quang Diéu, Ddng Thip).

L3 L

Ta“nj 9D.,I ; e ) g T }
B 1ivd,

THPT chy 4 Ngh¢ A:n Nguyén Dang Piie, 1 L
Minh O, Fen P‘han B?l Chau, TP. Vinh; Ha
i 15 T o 0n Diing, Tyink Hoang Anh, I
ol .,Bl OTL, THPT chuyén Ha Tinh; Quing
Lt T Dodn s, Phuong, 11 Tﬂmi THP




it sty
TiED tTy
I | I 4 G |
£ |

-ih, @Igéu d“"’"g Cho frudc, la
” # o™ " ﬂﬂ tong cdc chix s6 ciia né la
w S I(") '_‘*f (f (k)) =1 2].. ). Hay
wﬂ’} '394
:3 n Nguyén Ngoc Nhan, 10A2, THPT
m)
E tong céc chir s cua k. DA chung minh

: S’(&) k (mod9).
Nenk(l()"‘ thi S(k)<9m.

52 Qﬂ""l (mod9). Suyra

‘W*‘% 2P _ 24 — 7 (nod9).

ﬁw= [S(K)F.

2"" N.=f.(N,). Suyra N

N =2'%0 - 9221% 10" = §(N,) <9.700 < 10

e ".‘I'.’-' ‘Q‘

[S(2 ,)]’ <10’ = S(N ) <9.8=72.

’ Ml)]z = N? =7 =4 (mod9)
| {nhd?)
R =7 - 14
:) €20, (n g vdi 5(3999)=30).
ol 45’ =7 (mod9)

w1 =[SOV

{,’h_.

bai todn nay va co loi giai dung (tuy céch Eﬁi h@.l.«
Pa Ning: Nguyén Danh Lan, 12A2, THPT chuyén Lé
Quy Dén; TP. Hd Chi Minh: Nguyén Phic Thinh,
Neuyén Lé Hoang Duy, 10CT1, THPT chuyén Lé Hong
Phong; Hung Yén: Poan Phu Thanh, 11 Toan 1, THPT
chuyén Hung Yén.

PANG HUNG THANG
Bai T10/496. Cho day 56 (x,) (n e N") duwoc xdc
(14" .,
dinh boi: x =0,x . = kZ] , VneN . Chung

minh rang day (x.) co gioi han hiru han khi

'

2 J 1 S
n—><+00. IIMm 111N X 3
f

=>4

Loi gigi. Dé cho gon ta ki hiéu a = -}1- O<a<l. Xet
cac ham sd f(x) = a”, gix)=a - 0sx<1],

Ta ¢6 £ (x) 12 ham s6 giam do 0 < a <1, fx)vag(x)
1 cAc ham s6 lién tuc.

Nhan xét g(0) =1, g1) =a—-1<0. Do dé theo dinh li
Bolzano — Cauchy ton tai duy nhit O<c<1 ma

g(c)=0 (trong trudng hop cua bai todn a ==% thi

c=-%)i Chi y x,=0<x,=a<c<x,=1 (a<c
do g(a)=a"—-a>0). Két hop véi £ (x) 12 ham sé
giam, chimg minh bang quy nap theo 7 ta cé:
% =0, =a<x <X K. <0<, <X, £

<X X o0, =L
Tu do suy ra on tai lim X 4 =2 lim i X, =4,

ﬂ—-}'ﬁﬁ

pScSq T‘a s& chung mmh p c-—g (m 1@

Kho. Ngodi ban Nhdn chi c6 4 ban sau ddy tham gia giéi




dn xét Day 1 bii toin gidi han dan o bin. Cic
hoo sinh sau 6 101 gi ding (nhidu ban nhim Iin

- o4 g b 1
s S B "\' <5
JILE ."L".-'. }' ':'

Rrﬁ) B&ng Nai: Dwong Hai Ding,

o "'- Llr{mg Thé Vinh, TP. Bién Hoa;
oan £hi Thanh, 11 Toan 1, THPT chuyén

sl NGUYEN MINH BPUC
| s *::" 1” Tﬁn tat ca cdc ham sé J:R—>R thoa

2 f‘(})_ E_ty = f(x+ ¥),

| ~ Loi gidgi. (Theo da s6 céc ban).
S , ﬁi tn x=0,y=0 vao (1), ta thu duoc

v, yeR. (1)

= (0, dan dén —-g-xyEO,

; 3
va y= e vao (1) ta

r i =t e, .
e <1
; .Il 3 4 = .
- i / : 3 I-;'II e
*, ST | - 3
o'y ; S e
" —| - ! ] A . Fig ¥ I 1 " y
.;Il ¥ g b 1" 1 A . i & | — f—
£ L Y ¥ - .I"“""-‘_- y = - . T x .
R [ i " L = .
=V ISR
. L [
t R i i
k el el -
. I

no—— ;
xﬁlﬁf(x)—“‘gx'*'l

' mﬁpaﬁwm
3

T L T

FB va tiép xuc ngoai Vi (O) tai mot diém trén cung

T
e a

&iﬂhhéme@pbxénmdonmgo nh; ..':ﬂ::| .:
giai vé Toa soan. Pa sb cic ban gui dﬁn Toz
cho 10i giai ding theo céch da néu ¢ trén. Mgt s ‘bar
dung céo phép bién doi tu'cmg duong va dit an ph m%. e
cho cac két qua ding. Mot s6 ban khac tuy nhin J; ¢
dap SO ding nhung vi chi gidi han xét nghiém 11'011 ._
ham da thirc nén 16i giai khong dugc chip nhén. Cé ik Hi—: A

.

sau diy c6 1oi giai ding: Bic Ninh: Nguyén Ngoe
Khénh, 11T, THPT chuyén Bic Ninh; P2 Néngz :
Nguyén Danh Ldn, 12A2, THPT chuyén Lé Quy Dom e
Pong Nai: Duong Hai Péng, 11T, THPT chuyén Lm:mg | ;-‘
Thé Vinh; Pdng Thap: Ngé Bach Phirong, 10T, Hupnh i

j

¥

Tén Phic, Ngzg)é?n Nhat Hao, 11T, THPT chuyén
Nguyén Quang Diéu; Ha N@i: Ngé Bdo An, 10Al,
THPT chuyén KHTN, PHQG Ha N6i; TP. Hd Chi
Minh: Nguyén Hitu An, 10T, Phé thong Nang khiéu,
Nguyén Lé Hoang Duy, Nguyén Phic Thinh, 10CTI,
THPT chuyén Lé Héng Phong; Thira Thién Hué:
Nguyén Ddng Khanh Toan, Lé Thi Minh Thuy, 10T1,

Nguyén Thi Bao Ngoc, Hé6 Ngoc Hiung, Ngmzen Dirc
Phat, Nguyén Lé Hoan Phuong, T; ruong Tién Diing,
10T2, Nguyén Anh Tudn, 11 Toan 2, THPT chuyén
Quéc hoc Hué; Hung Yén: Doan Phu Thanh, Bii Vén
Quyén, 11T1, THPT chuyén Hung Yén; Long An: Phan
Qui Loc, 12T1, THPT chuyén Long An: Nam Dinh: Vi
Minh Dite, 11T1, Nguyén Quéc Hiéu, 10T2, THPT
chuyén Lé Hong Phong; Phu Yén: Ha Thank Thuyét,

[1T1, THPT chuyén Luong Vin Chanh; Thai Nguyén:
Phan Quang Pat, 11T, THPT chuyén Thai Nguyén:

Thanh Héa: D6 Cao Bdch Tung, 10T1, THPT chuyen
Lam Son; Tra Vinh: Ddng Thanh Dat, DG Ngoc Anh,

[OA1, THPT chuyén Nguyén Thién Thanh; Vinh Long:

T6 Lé Hién Uyén, 11T2, THPT chuyén Nguyén Binh
Khiém.

NGUYEN VAN MAU
Bai T12/496. Cho nr gidc ABCD néi tiép dwong tron
(O). AC giao BD tai E, AD giao BC tai F. Goi (O, )
la deomg tron tiép xiic véi cde tia EA, EB vé liép Xiic

vi (0); (O,) la duong tron tiép xiic véi cdc tia FA.




.....

B dé 2. Chot: gidc ABCD ns iy ﬂuhg tron (0).
':'; ta ﬂm tu tlep Xuc véi AC, BD tai
£ '-t"‘ cp Xuc tren}v&:

ff ep cﬁa céc tam gidc
" -- w_ 20 §C§D va ﬂuong tron
i -:-*L.j_ (T fﬁu ‘di qua tdm dudng

o ; '? n ndi tiép tam gidc BCD.
:_:r- ”;\ﬁ 1‘:. ms

.-1. 1-.:.-' -
y r"-"LF,.,.-;. =3

S | L img minh. Goi K 1a giao
S 1:“ e
Eﬁ'ﬂl thu hal cua TN vOi

-
i et !

—E), K, T theo tht tu bién thanh N, T.

1 ]

| £47 I CT = KCT = —sdKT / (0) = ESdﬁ dind,

e o 8
| ﬁmng MC tiép xtic voi (E), suy ra
CI T = CMT = MNT = ks I,NT.

" ":.".__'".-': whla. la AK[ TmAKNI :

| " Theo bb dé 1, KD' = KNKT

Do doé

(3)

: e K At giA
M/ a r* r s L“"E '}"’Jl” Y t'f 3” ,a.. v 1 2o

:f % f %;"ﬁ;'i -F . *

.l."l

@3 g; [q, gg B * e tv*{aii}si I 5.9_: - il |

cung C’D khang chlra ?A B

Khi d6 PQ di qua tam duong tron ndi tiep cua cac
tam gidc ACD, BCD va duong tron (TDQ) dl g;qa
tam dudng tron noi tiép tam giac BCD (h.3).

Chitng minh. Goi L la glao diém thir hai cia T P
v6i (0); I, 1a giao diém cta PO va DL (h. 2) Theo bb
dé 1, L 1a diém chinh giita cia cung BC/ (0).
(1)

Goi V[T',R—F

. ] 1a phép vi tu bién duong tron (O)

()

5&], L “T" théo thir'ty Bieh

thanh (7). Qua V[T’,R

thanh /,, 7' Do do
LDT'=EDT*= %sdff‘f(()) - %sdﬁ/(ﬁ‘)
= POT'=L,OT"
Vay ti gisc T'DQI, noi tiép. 2)
Tir do, chd y rang OD tiép xiic véi (F), suy ra
DIT = DQT’ = PQT" = I, PT".
Pieu d6 c6 nghia 14 ALLT' e ALPI,.
LI; = LP.LT'. Theobddé 1, LC*> = LPLT".
Vay LI,=LC = LB. 3)
Tu (1) va (3) suy ra [, 1a tAm duong tron ndi tiép cua
ABCD. Noi cach khac PQ di qua tdm dudng tron
nd1 tiép /; cia ABCD. (4)
Tuong tw PO di qua tdm dudmg tron ndi tiép 7; cua
AACD. (5)
Tu (1), (4) va (5) suy ra dpcm.
Bo dé 4. Cho tir gidc ABCD ndi tibp dudmg tron (0).
Dudng tron () tiep xic véi AC, BD va tiép xic
trong véi (O) tai diém 7 thudc cung CD khong chua
A, B. Dudng tron (F) tlep Xuc voi AD, BC va tlép
xtc trong véi (O) tai diém T thuoc ﬁimg o))
khéng chita 4, B.Khidé T'=7".

Do do

' & '-:;'
"'Irl‘;* i-'_‘:‘".l_l“_.
S J



tron (02), (03); (0s), (O1); (O),

B o2 0

Uil gldll, AU tﬂnhbﬁ}'(’)' dﬁy.
O giai bai t ; T12/496.
o ) 1a duomg tron tiep xic véi EC, ED va tiep

o

34
ll'i

vﬁmg CD khong chira 4, B; Ty, T, T
i ¢ 12 tiép diémm cia (0,), (0), (O va (O)
. “'h&% 4, ton tai cac dudmg tron (O,), (Ok)
AD BC va theo thtr tu tiép xtc trong
ﬂ, T;. Tuong tir bo dé 4, ton tai dudng
8p xiic v&i AC, BD va tiép xuc ngoai voi
J«WF T;, T5 theo thir fir 1a tAm vi tu ngoai
ﬁﬁ ﬁp d!lﬁ'ﬂg tron (Os), (Os); (0s), (0); (0),
€4, F, T,, T; thing hang. (1)
gﬁﬁw thir trr 1a tam vi tu ngoai cua céc

m (03), (Oz), (02), (0); (0) (03) nén,
vi l.\r ngoél ciia cic cap duérng tron
(04 'f? (Os), (Oy) nén, theo b dé 4, tim vi v

- ' ' MMM‘R - (3)
*' E" ﬁﬂ vi tw ngodi cua cdc clip

), (O; néﬂ, theo bd dé 4,
| 4)

-i’yﬂl&ethutulatﬁmw tu ngoai

Suyra: R, ~49,73m; R, ~79,73m

(h.4)
» Nhdn xét. 1) Bai toan nay kho, chi co6 7 ban tham gia
giai, ca 7 161 giai déu trinh bay khong tot.

2) Xin néu tén ca 7 ban: Bic Ninh: Nguyén Ngoc
Khdnh, 11T, THPT chuyén Bic Ninh, TP. Bic Ninh;
Vinh Phuac: Chu Thi Thanh, 11A1, THPT chuyén Vinh
Phuc, TP. Vinh Yén; Quang Tri: D6 Neuyén An Huy,
10T, THPT L€ Quy Dén, TP. Pong Ha; Thira Thién -
Hué: Phan Phuéc Minh, 11T1, Pé Trung Théi, 12T2,
THPT chuyén Qudc hoc Hué, TP. Hué; TP. Hd Chi
Minh: Nguyén Phiic Thinh, 10CT1, THPT chuyén L&
Hong Phong; Ha Ngi: Lé Xudn Hoang, 12T2, THPT

chuyén KHTN, PHQG Ha Nai. B
NGUYEN MINHHA
Bai 1.1/496. Cho ba diém A. B. C thang hang, theo

thir tw xa dan nguon am. Micc cwong dé am tai A, B,
C lan lwgt la 40Db; 359dB va 30Db. Xdc dinh
khoang cach giia B va C.

Loi gidgi. Ta c6:

I,
L =L, -101g—-—201g-}—a—-201gR +30
IB RA Rd



, i $ wm Jféﬂ mde noi tlepr. ﬂgt vao har dau doan

md' dién ap u = U\/_CUS(M (V). Khi R = R, thi
cong suat tiéu thu trén doan mach AB dat cuc dai
1 biang P Khi R = R, hodc R = R, thi cong sudr
AL ;‘i- [ A tieu thu trén doan mach AB hf%ng nhaut bang 120 W
ke '%'; $ -,_. va ¢6 hé 56 cong sudt fwong ung la k, = 0,6 va
____‘__,;.r;;ﬁ k‘z 0,8. Xdc dinh gia tri ca 7.

; "

e Loi gidi.

e i '. . 1 2
O KhiR=R, thi R, =|Z,-Z | va @, - 2‘; |
e '.'t_. | 0

! Khi R=R, hodc khi R=R, thi cong sut bing
nhau: R, R, 1a hai nghiém cta phuong trinh

T

A
LTS BV FEAE UG

J-l-f

§ 4%

fritrf'ﬁ ”EL'-} ¥y :‘.-_ ‘:; :

), - Given a triangle ABC with
‘éﬁé the lengths of altitudes and

L
ks ad al i LN,

BT <44 s W A

f%
€
|

b i
F

| _ ;:: itive htegers n such

. _w}.;qre S(n) is the

v 1"

-;.. A Ll
-._ :.-. ‘.-i..l?:r-d..h lilu"l I - — I
ol . 3 wt w8 il o N ' P =
= e [ AT b P e Ty o
il el - . . ¥

5 ¥
i '_,5_,-.._- ----

- m-ﬂ-h—-——- ke Ty 0 T empamr ol — . — - N Sl -

1 k, k, 25

...l_
2 4
2\\/1“']‘12 \ﬁ_ 2 ) .
= P, =125 W. O
»Nhén xét. Chic mimg cac ban c6 tén sau day da co 101
giai ding cho dé ra ki nay: Lé Ngoc Minh Nhdt, Tran

Huy Quy, 12 Ly 2, Lé Nhw Minh, 12 Toan 2, THPT
chuyén Quéc hoc Hué, Thira Thién Hué.

PINH THI THAI QUYNH

L ————————————— e L LT W RN v T R

VneN

B
2

i
o (o LIRS
J-ymi ’21\/ xﬂ
B

X g

}"El
2 71 2

.

Show that the sequences (x,), (y,) converse and
then find limx , lim y .

Problem T12/500. Given a tnm‘gl-llar p

S.ABC with ASB =60’ BSC—90° CSA -126&‘53;%

SB **9 SC‘ 4. Let X be the set ﬁef&ﬂ?ﬁués d such

4 L.
o

.
.......
I
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thiét dién c6 dién tich la S(x)=(1 +si112 X) COS X.
Tinh thé tich cua phan vat thé (V) gidi han boi hai |
mit phang (P),(Q).

P Iz+71+|z I- 3:|

: e 8 131 81
e S | A. 3,14 i C.— D.—
. min £ = 2v/2 :1.1 ~ BmmnP= 2.5 . 3 16 3
oy : B ninl=-5 Ciu 8. Trong c4c khing dinh sau day co bao nhicu
: o o khiang dinh dung?
n tich hinh phing gi6i han boi cac 5 =
o G (1) log,(x+1)+log, x=1 la didu kién can dé co
+x-5=0,x+y-3=0
1_ _ i, log;, ((x—i—l)x) =1,
Bi-‘lf' C T D.-g- (2) log,(x+1)+log,, x=1 la diéu kién du dé cé
4 , log,, ((x+1)x)=1.

(3) logy, ((x+Dx)=1 la dieu kién can dé coé

e il ]
. Tinh gidtricia —+—+2.  log,(x+1)+log;; x=1.

e : :
(4) log,, ((x+1)x) =1 1a dieu kién du dé€ co
3
SO TR :g‘ €.2¢/2-1) D.1+32 log,, (x+1)+log;, x=1.
, Cau Cho sb nguyén duong »n va n tam glac (5) log;, ((x+1)x)=1 1a diéu kién can va du 45 e
B ,J;Bzﬂz,...,A"B C,, trong d6 cac diém

log,,(x+1)+log,, x=1.
B T,'m lan llt(;t thuéc cic doan thing iz (x+1)+logz

A.5 B. 3 C.2 D. 4
Ciun9.Cho f(x)=(1-3x+x%)*"® Tinh

/O SO, '@, 70
1 0! 1! A R
3( —W) va tam giac  trong d6 n=6x%x2018.

A.16054 B.Piaps6 khic C. -1 D.1

i .'r ;m n wmglﬁc d6. Tim s6 nguyén S =

B. Pép s6 khic o a0, Sé, 5x9% viét trong hé thap phan c6 bao
: nhiéu chir s6?

D. n=2018 A.1927  B.1926 C.1214 D. 4435
iyén (a;5 Cau 11. Trén parabol y=x?+1(P) l4y hai diém
A(1;2),B(3;10). Goi M 1a diém di déng trén cung

.i"-'-"h.

AB ciua (P), M khac 4,B. Goi S, 1a dié



ﬂm A W, cé khéi luong riéng 16n
ji{ .:?:_-1 1 luong riéng cua nudc, co & 9

- duong kinh ddy a va chicu cao 12,
m £ &m vio trong va trén diy cua
e *W;ﬁﬁchnhm,lbankinhday a
" M\@ sao cho day cua HEREL I I ) N
fﬂ mﬂp xac vai déy ciia coc hinh
m vao oﬁc hinh tru dén khi rm,rc nuéfc dat

n\[ﬁ

C. 63 D. =

gh@ M ¢é tat ca 2°°'* tap con. Hoi

7_ _MB 11

t?ooncéitnhétml?phantu"
| 2017%x2018 2017
2. U1 N . 2r_
2018 C.—— o

(< . 1m *ﬁhéP S..A.BCD co
sém cia AC va BD. Goi 1 1

phing (a) thay doi va

- A
- " SR F] "y
.-'Ir. ".'lF 'l
g

: Ta 1&** } “

vén m lathamsé B;ét ,rﬁng vm cua
thi d;,d, luon cAt nhau tai M. Khi mﬁ@‘ﬂ h
diém M chay trén duong tron 'nam'tmng- s6 céc
duong tron c¢6 phuong trinh cho & bon dap an sau
day?

A x*+y*-3x-15=0

B. % y% ~5x~5y+10=0.

€. -1 +y*E2

D. x* +(y+3)% =16.

Ciu 18. Trong khoéng gian Oxyz cho diém
A(4;-2;1) va vecto v =(1;1;—2). Tim toa d6 diém
A" 1a anh cta 4 qua phép doi hinh c6 dugc bang
cach thuc hién lién tiép phép dbi ximg truc Ox va
phép tinh tién theo v .

A. A'(5;1;1). B. 4'(5;3;-1).

C. 4(5;-1,-3). D. A4'(5;3;-3).

Céu 19. Véi céc so thue duong a,b dé @b thi ham

£ \[ﬂ‘*éﬂf"ﬁﬁi

O y= < c0 dung mdt duong tiém cin,
hay tim gié tri 16n nhat cua biéu thirc P = log,., g :
A. =2 B. 2 C. -1 D. —1—
2

Cau 20. Tim tip x4c dinh ctia ham s6 TE= 1 =

\flogz(x-—l)
A. (1;2) B. (2;+00)
C. (1;+00) D. (I;+0)\{2}.

Ciu 21. Cho hinh chép tam giac S.4BC c6 day
ABC 1a tam gidc vudng can tai C, AB=4+/2,
SC =4, hai mt phing (SAC),(SBC) clng vudng



---------

mﬁﬁngglancﬁtnhaukhl
&hﬁmlénhm()“vénhéhon
%}?Jf "I-

phﬁlg phén biét cung vudng goc vdi mot
ﬁ song song voi nhau.
'ﬂm quy tich diém udn cua dd thi ham sé

ﬁ mx* + x— —~1 (m 1a tham sb).
-~— -x+1.

ﬁks-i-; -1.

o

B V= —x" +x—1.
D. y——2x +x—1.

.
o A R
AL
Fls - .

- !

-2
E
= E
E
2
o =
s
=1
4
&

-. : __r_l-
1 A
o4

- J 1
i il
r‘ ﬂ;-..‘. y &N

1 t'f‘ %.__-_::-‘__; I‘

,L,.. i ﬂnk(az +ab+b2) B. é h(a* + ab + b?).
€. —nh(a® +ab+b*). D.CiA,B,Cdéusai

: u 2 15. Goi r,R lan luot 12 ban kinh mit ciu noi
: m cau ngoal tiép tir dién déu ABCD. Tinh

Y F 4 i u "...
! i -.. .tu-ul - ?-' i “r_

L

,f%r ﬂ 4
lE:-;';BD—
3

.. 'a.,

L
'.I-

V5

C.\3
m tich khéi ling tru tam gidc déu
ﬁcgnhdéy bing a, goc giita dudmg
s

it (&dBB') la 30"

'-4-*‘"1'
a0 }

| | 1
Tinh tich phan [ /(x)d.

----------

v g r;;y,: A
ufun Hl}ﬂhr‘l
'ﬁ ki H _'I. ,-

tieh céc khm chop s A,Az A,, va S~B]Bgf-~5 Tinh
tish A,
V) 3
A.2 B. 4 C.8 02"

Cau 30. Cac ong Xudn, Ha, Thu, Péng cung gép

chung s6 von 600 ti dong dé thanh lap mot cong ty.

SO tién ong Xudn, Ha, Thu gbép lan luogt biang

1 l l . x oA L N - " . 9 M
tong so ti€n cua ba nguoi con lai. Hoi 6ng

288

Doéng gbp bao nhiéu tién?

A. 200 ti dong B. 150 ti dong

C. 120 ti dong D. 130 ti dong

J m ;

Ca . Cho tich phan I el 2 —n———, VOl
1+ x b 7

. ’ A L b F R £, oy

a,b,m,ne N, cic phan so e e to1 gian. Tinh

a’ +m".

A.3 B.5 C.8 D. 2

Ciu 32. Cho cic s6 thuc x,y,z théa man

log -£+\/lo l+\/lo =3, Ti tri nhd
2 g3 0 g i 75 im gia 0

nhat cia S = log, g x. log,p1s v-10g5010 2.

A. min S = 27.10g,0; 2.10850;5 3.10€,5010 5.

B. min§ =44.10g,y; 2.1085¢,5 3.10€5910 5.

C. min § = 8.10g,0; 2.10g,(;5 3.108,0;0 5.
289

D. min§ = 1085001 2-1085015 3.1085016 5.

Cau 33. Cho ham s6 f(x) x4c dinh, lién tuc trén R s
va théa man f(x’ +x-1)+ f(~x> —x-1)
=—6x°-12x* -6x* -2,¥x eR.

L

q ; 1 , a I‘ "] i . . I " ,'1-:""1-"_1;



d/(P). B.d/ ()
'Emng khﬁng gian Oxyz cho hai dudng
'#E=_y_-—_1=z_-i J x=1 y _z—3
ok IR T T 0

cmg trinh duong phan gi4c clia nhitmg goc

'''''''

~__l_=__)_:_=z—3 B x—l_y__z—3
- 4 et e adt

-1 z-1 x—1 -3
R iy

o | 1 2 1 1

37 Co6 bao nhi€u gia tri nguyén nho hon 2019

| deham s6 y
- A.2017 B.2018 C.2019 D.Dép sd khic
38 Tﬂn tAt ca céc gia tri cia m dé do thi ham

‘ —-mx+l‘ c6 5 diém cuc tri

c6 3 duomg tiém can.

m=—1
£ {m;éS ;
: D. m>38.
P ¢ ¢
139, - Ww;eu gia ri nguyén cua m thuc
[~2017;2017] dé phuong trinh

3 ,__M*:gﬁ‘*&ﬁ;&ﬂm*z+52x2+2m 2

Cau 42. Cho hinh hi‘.nh lang t‘m jj_ung 'B'C
c6 day ABC la tam gidc can t@k C@ﬂ—*ﬁB 1-¢2ﬂ;,

» abtm LA

..................
TN .

AA'=a, goc giira BC' va (ABB A" la “50Q Goi

N la trung diém 44' va M 1a trung diém BB'.
Tinh khoang cach tu diém M dén mit phing

(BC'N).

2a\/74 a\74 2a\/37 0J3T7
A. B. C. D.
3 37 37 37

Ciu 43. Cho ham s y=ax3+3bx2-—20x+d
(a,b,c,d la cac hﬁng s6, a#0) »4
c6 dd thi nhr hinh v&. Ham s6

= Zf +(a+b)x’ +(3b—c)x’ s >

+(d—2¢)x+d—2019 C\J/

nghich bién trén khoang nao sau
day?
A. (—0;0) B: 10:2).:14Gall; 2) . (2;40)

. Cho hinh chép §.ABCD c6 day ABCD la
hinh thang vudéng tai 4 va B, canh bén S4 vudng

goc vO1 (ABCD), SA=AB=BC = %AD. Tinh goc

gitta hai mit phing (S4AD),(SCD).

A. arccosl. B. arccosl.
3 6

|
C. arccos—. D. arccos—-l——.

3 B

Cdu 45, Cho hinh lang tru luc giac déu (H). Hoi

(H) c6 bao nhiéu mit phang do6i xlrng‘?

A. 8 B.7 C. 4 D. 6
CAu 46. Tim ho nguyén ham



i g .

. ___ o E’ﬂﬁjﬂ_ 05 ’.r ‘*'ﬁ'

ol r{‘. [ -p."" j F - J .""' ;
! ] e L it
:--r r-J LY S
é\& . : '
L} - ’

- ok ol __,._.'-_-ir..'-!."_."ll. : A
PP SR ~ A ?_
R~ J° i, Tk LRl 2 s f-rk} b ’
=~ T I XV\Iy < ' I
- 1§ L { A e oy A
! Y . ._.--:I FLTiegs T8, o . 5 ¥

o e E“"‘"‘"* R e \_ﬁm(lo 1 __ﬂ_}=1°
n—>30

n—ol 9, 1()"-l T 9 910" 10
.ﬁ %}]& L_Jucoszxdx

Cau 5. Chon D.

,h\ J_ L_cosxdx fﬂcosxdx\ Goi G, la trong tdm cua tam
| 2 4 giac ABFT; H va K lan luot 1a
R SN TR0 hinh chi€u cua O va G trén mat
. | m B phang (ABC). Khi dé

Voase _GK GG 1
Voiia Ol " .G.0" 4

1 abc
— V —— -
4 OABC 2 4

E 1a trung diém cua MC.
ké mot dudng thing song
61 BC cat duong thiang NE
HM_LSK (HeSK). Ta B
Mﬂam//(m Do Cau 6. ChDI’l 97
BN SA) - d(A(SKE)). SO céch chon 4 nha khoa hoc ma ¢ da ci ba linh
S € chimg minh duoc AHL(SKE) nén V¥©13 CICiCi+CiCiC)+ClCiC? =1575.

o r .- AH. Tam gi4c SAK vudng & 4 c6 AH So céch chon 4 nha khoa hoc nam ma ¢é du ci ba
a0 DED linh vyee 1a C3C3C; + CYCIC) + CAcle? =126.

DO dé VGABC —

;L ="T __li_ =L2+_1§ g & So cach chon 4 nha khoa hoc nir ma c6 du ca ba linh
o 2 :
4; {‘ : ( B AR a° a  a Vuc la! C%Céc:; + CéC:‘;‘Cé + CéCéC% = 45.
P Vay s0 cdch 1ap modt ban thu ki thoa man yéu ciu 1a:
_ L gl -l‘-.i.r-", el 1575126 — 45 = 1404,
3 5. C t Cau 7. Chon A.

meﬁm’%‘ﬁ“ Ja+b < 2(a+b) ta 9 9
J Ta co (l+x+x2+-1-] =(1+x3)9(1+l)

X
§*+\f5-—-.x =3(x ~-1)*+3 5

"-' Ck 2k
. (Sa|at)- S aam

sl j‘ x=_l. \ 1=0 k=0 i=0
s Tur day ta cho 2k—i=0 thi tim dwoc 5 cdp (i, k)
ol #} thoa man 1a (0, 0), (2, 1), (4, 2), (6, 3), (8, 4). Vay sb
B, limr- mvél a>l. GQIL hang khong chira x 1a
o 1+cgcg +c§cg +CaCs +C;C9' =13051.



’;,--*-"-'_-_.5 > cach ﬂé “budc” nhu thé (vl c6 the 14 ab
" :-r jff‘i c ba). Liic ndy nhém hoc sinh 20m ¢6 6 ban nam va
nﬁ’ (trong d6 ¢6 mot ban nit “dac biét”). Ta xép vi
0 cac ban nam trudc thi ¢6 6! cach. Giiia cac ban

065ﬂtnxenkecungvaWmdauhangva
oi hang. By gio ta xép 3 ban nir vao 3 trong 7 Vi trd

El c0 A3 cach. Vay xac sudt cin tim bing

Tfm‘ 1. Chon B.
:'.T:';. ,;;:; , z, t lan luot 12 khoang céch tir M t6i céc mit
e (BCD), (CDA), (DAB), 3

#4 Taco

o il
rFo L ——
1 }"F-fr;l L__

Y
“OBCD > Vicoa =§'SCDA

Vﬁcﬂ—%(x+y+z+r)s
byt 241)= 240D~ Vi b 1a 40 di

S F

........

m.2+1_‘_

_(m=Dm”+1) _

P —m¥-1  2m?+m+l
Cau 13. Chon C. :
Gia sit SABCD la chép tir gidc. Goi A',B',C’,D’ lan
lwot 13 trung diém ciia cac doan S4, SB, SC, SD va M,
N, P, O tuong ung la trung diém
cua cac doan 4B, BC, CD, DA.
Khi d6 cac mat phang sau day co
tinh chat cach déu tat ca cic dinh

cua hinh chép:

(A'B'C'D"),(A'B'NQ), G c
(C'D'ON),(A'D'PM), (B'C'PM). Viy cb tat ca ¢ 5
mit phang.

Cau 14. Chon C.
Goi G; la trong tam tam giac
ABC. Khi d6

RSB A

3G = ZSG = —(SA+SB +SC)

Do Ge(A'B'C") néntﬁntaix,y,
zelR, x+y+z=1 sao cho

§§=xm+yﬁ+z§5=xm§g+yn§§+zp§_é.
So sanh hai ding thic trén ta suy ra

xm—— |SA+| yn—— |SB —— =
( 4] (yn 7 +| z ” SC =1,

Nhung do SA, SB, SC 13 ba vecto khong dong
phang nén dang thitc trén xay ra khi va chi khi

xm=yn= z‘p—-l::>x——-1—,y=-—1—,z=i.
4 4m 4n 4p
Tuday vadox+y+z=1 ta thu dugc
R
X A pEY 1 sk i

".::f _



e ..
. ';-' =
1':'_'5 = 3 - L
v B k
T

= Bl g 1 =
'''''''''

x) + 5 l«)g2 (log, x) <2

aa—m g x) 3 < log,(log, x)<2

rr - HJ . :'r k 4 ¢> 1 TX= 16

e ——

B St L, T Mgt T & =t T U, T~

f(x)--nxé 2(1+2+...+n)x+1 “"22+-+n n*

' -;.__~ ;!e

St e n(niDx+ 422440 S

2 .L |
[ ne e+ snv B
=ni x *'-2. 2 .1.'+ 4 4 ¥y

175224 0

| S
b

2 2
=n[x—n+lj __n(n:l) +124+2% + .+

2 n(n+1)°
4

) B BT

: : S|
Dang thuc xay ra khi va chi khi x = —
Cau 21. Chon C.

d, c6 mét vecto chi phuong 1a u, =(2,3,1), tuong
(mg véi d, ¢6 u, =(1,5,-2). Goi (P) la mit phing

cach déu d, va d, thi (P) c6 mot vecto phap tuyén

E

3 7 =[ﬁ;‘,52'}—.(-—11,5,7). Liy diém A(-1,1,2)ed,
va B(2,-2,0)ed,. Trung diém cua doan AB la

Ei- 8 :
I[-—z— T 1) (P) diqua I nén co phuong trinh 12

T '
(P)*"Ill[x“5]+5[)’+%)+7(z—l)=0 4

< -1lx+5y+7z4+1=0
Cau 22. Chon D.
Ta bién ddi nhu sau

[
3-1033 ‘al +log, 'bl =5

3 log, |a| =6 lal

log, |a +%lﬂgg bj=7  Ulog;|b|=3




5 an, 1g tru d6 SE bing 3" ThBO bél ra ta
D R .'-!::..._," FL, — N
L ’i' =40 Vay lang tru d6 c6 80

e %?“g "5“ tinh. Ap dung cong thirc tinh téng

. 12020 Hag P § (1)1 _
# M & --l—l = j2020 _ ;2019 5 }-2_02'6 _ ;2019 =0.
ghes wdtt vl
jﬁnmmp
Trudc hét ta viét lai ham so da cho thanh

1 N

NI
1 x:—1 2(1’—1

1[‘ (n) ' Jtn)"
2 x+1 |

.I'I“l)i

e
hl :.‘_

Tegsmy 22 easg k.
CAau 30. Chon B. _!
Dedoth1002tilemcucmth1PT yi=0. co 2
nghiém phan biét. Ta tim duoc diéu kién m <0

14
hoac m > —
23

. Khi d6 dudng thing ndi hai diém cuc

tri c6 phuong trinh 1a
(mx® + (4 —2m)x —6]'

[2(x+9)] ’
Khoang céach tir gbc toa do téi dudng thang nay la
2-m)’

h= = > = (m
m-+1

2 L2 = m® —4m+4

=4 =\, )

%. Khi h#1 thi (*) 12 phuong

= (h* -1)m* + 4m + h*

Khi =1 thi m=

trinh bac hai cua m. Pidu kién cin va da dé phuong
trinh ndy c6 nghiém 13 A'=4—(h> —=1)(h* —4)=0
= h*(h* -=5)<0= h</5.
1

Khi A=+/5 thi 4m2+4m+1=0<:>m:_§.

Cau 31. Chon A.

Goi 7, h, V tuong ung 13 ban kinh day, chiéu cao va
2

thé tich cua khoi tru. Ta dé dang thiy r +—hz = RF

Eplgp
3 4

Bay gi¢ sir dung bat dang thirc Cauchy ta c6
2 Y s i)

Va tir d6 V=%hr2

2 e g B __21:2_.112 i :
9 4 o NC 20 4, 4

{211:2'1 h2
9 27J_2 4 g

Suyra V<——

9~/'

g I

R N



o .. & 3 mfﬁ‘g&o 1a moy
i mggkhﬁc ra mﬁt lé Do

10 9 MU

Cau 38. Chon A.
Dé dang kiém tra dugc diém A nam trong khoi cau

(S). Mat phang (P) cit mit cau (S) theo mét duong
tron ¢6 chu vi nho nhat khi va chi khi khoang cach

tr tim O cua (S) t6i (P) 12 16n nhat. Ma
d(0O,(P)) £ OA va dang thic xay ra khi va chi khi 4
M |2 hinh chiéu cia O trén (P). Khi d6 (P) sé nhan
"~i" y ra khi va chi khi M, 4, B' thing (;A f‘"o(o"gz) 115“‘ ‘;’ectg phé}; tuyén. Vay
M na 1 doan AB'. Nhu viy diém M ((.,.)',{E;;h)_];ﬁ AR TS A
Eg d on
Clia duong thing AB' va mit Gia sir S.ABCD la chc)p tir giac

Mg thing AB’ cé phuong trinh déu. Goi M, N, P, O lan luot 1a
trung di€m cua cic doan AB,
BC, CD, DA. Khi d6 cic mit
phang sau day déu 13 mit phing
déi xtmg ctia hinh chop: (S40),
(SBD), (SW) (SNQ). Viy c¢6
tat ca 4 mit déi Xung,

| Ciu 40. Chon B.
= " D S6 céch rit hai the chiin 14 Ries

ﬁf 4“&118 phﬁn giée cta SO céch rit ra hai the trong d6 c6 mot thé ghi sé chia
@, Gia sit A(m, m) voi hét cho 4 con thé kia ghi s6 1¢ 13 Clcl 4

------ VR S =dm’ Mi

-
******
-

Vay xac suét can tim 13

SA+5B +5C 3SG

s A- —-Il o i

hai vé ta duoc

) P
| g g e
. L
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: : [ Vi ,“- .;:-“ P tﬁ‘ ‘Q LS
|I l"; I| . L ;.!‘!; { : ; I a’ !
- -I. ~l

- ity -
P’*
1 y .
L s

B %f(rhfﬁ-]a!}:

v miny=minfO=min{f0), f2))=2.
Tuedéo M+m= -l-‘i?-+ 2= %5—
Ciu 43. Chon C.
DE thiy

S essintx g

; , =Sl x+cos’ x <sin’ x+cos? x =1.
COS" X SCOS™ x

Ding thirc xay ra khi va chi khi sinx=1 hoic
cosx=1. Dodé M =maxy=1.

xeR
Tuong tu

sim’ x>-sin"x . : - .,
, =S X+Cos X2—(sIn" x+cos" x)=—
00s’ X >—C0S” X

Ping thirc xay ra khi va chi khi sinx=-1 hoic
cosx=-—1. Dodé m=miny=-1. Vaiy M—-m=2.

xeR
Cau 44. Chon B.
Puodng thiang AB c6 phuong trinh la
Q2-a)x+(+a)y-2-a’ =0.
Khoang cach tir O t6i duong thing AB bang
2+a 2+a’

,’(2 a)” + (]+a) J5—2a+2az
J(ﬂ+l) +(a- 2 \[Zﬂ -2a+3.

Soas —'2"}' AB_H-_Z—}I

Dién tich tam gidc OAB dat gia tri nho nhat bang |

e

%o gé khong 6 chir s6 0. Khi dé ta
. ..1 I?," | sé 1 2, .-'? 9 ﬂ]i co Ci

..l.-,si, . S 8 1,
ldin SO tre
[ — = - . y n

.....
s

bat z--l—tg;- =
=:>(Zz+l) =(31)" =.22° +2z+5 0 .

Piéu nay chimg to z 12 mét nghiém (phuc) cua
phuong trinh 2x” +2x+5=0.
Tu d6 suy ra min(@a+b+¢)=2+2+5=9.
Cau 47. Chon C.
Piat 2°%* =t > 0, phuong trinh tr¢ thanh

P =3 =n
Bﬁng cach lap bang bién thién cua ham
£()=1r -3t trén khoang (0,+0) ching ta dé dang
thdy rang phuong trinh c6 nhiéu hon mot nghiém
(chinh xac hon la cé hai nghiém) khi va chi khi
-2<m<0.
Cau 48. Chon C.
Goi S 1a dién tich cia mién
can tinh. Tu hinh v& va do
tinh doi ximg ta cé

i : 7
S=212—x—x")dx=—-
[[@-x-x")dx =3

Cau 49. Chon C.

Vi 2% ¢6 100 chir s6 nén

107 29V« 10'® ¢:>99ﬂklg2<100<:>£<k¢ 199
lg2 lg2

hay 329 < k <332. Tic la c6 4 gia tri nguyén duong
cua & thoa man.
Cau 50. Chon B.

Ap dung két qua co ban lim — =

x—=0 a"‘-

=Ina ta duogc
i @ DG D 1) ks Lo
=0 4 et Kk x
=In2In3...Inn
NGUYEN VIET HUNG
(GV THPT chuyén KHTN, PHQG Ha Ngi)
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R s A,
- da con lguﬁl Nhiéu nén van
h6a co dai coi s6 9 1 bidu tuong cua s hoan héo,
~ gin két va tw do. That thi vi trong s6 hoc, sb 9 ciing

[ = --\. 5 .."-.I
gL
== B =

1

o 1
]
s
i

. ;le-*ff% -,:.__.I"‘ .' o= .:.'-u.- o ma h

: e e e T TR T T R R i A A A ] -
at dac biét boi néu nhan voi mot sé bat ky cé mot
.‘ -.' _L.;.’:. . -

L
il e T -
LA Ry Ik n
e .It',i-'.'.q-j__ s
da o, l.i'.nl:' .
y

- chir s0, tong cua hai sé trong két qua s& luén 1a 9:

| SE‘! 9 véi mot 6 ¢6 hai chit s6, cong lién tiép
céc chir sb trong ket qua tim duoc ta ¢ téng bang 9.
IxI3=117 (1+1+7=9);9x98 =882 (8+8+2 =18
1+8=9). Nhan s6 9 v6i cac s khac, cong lién tiép
e | cac chir s6 trong két qua tim duoc ta ludn duoc két
1 qua cudi cung 1a s 9. Chfing han:

' ~ 9x876=7884 (7+8+8+4 =27 2+7=09):
9%2019=18171 (1+8+1+7+1=18 1+8 = )
Phai chang d6 1a tinh “vinh cir” cia sé 9 trong toan
hoc. Trai qua thoi gian, con sb 9 may man d3 tro
thanh nét van hoa trong doi séng cua nhidu quoc gia
trén thé gidi. Y nghia cua con s6 9 khong chi thé
hi€n trong bai tri phong thuy ma duoc img dung vio
rﬁt nhiéu thi xung quanh cudc song: Ngay khai
truong, s6 xe, s6 nha, sb dién thoai ... Nhan dip
budc sang nim 2019 ching ta cung tim hiéu y nghia
i cua s6 9 xua va nay & mot s6 quoc gia trén thé 2101.
& 8§09 THEO QUAN NIEM PHUONG DONG

o S0 9 gilr vi tri quan trong xuyén suét lich sir phat

1€n cua céc nuée phuong Pong, dic biét 1a trong
R n triic va nghi 18 xua & Trung Quéc. Theo quan
ém xua, sb lé thuéc hanh duong, s6 chin thudc
-, “ anh am. Trong d6, 9 1a sb 16n trong day sé duong
- 0én con duge goi la cuc duong va chira dung nhiéu

Tzﬁong ﬁéng Hoa, phat am cua s6 9
 tiing véiam tit ciia tir “ciru” trong vinh ciru. Diém

‘Lr.. -

L&
e S _r:“:.-;ll % Jr.
nige r Sl Ol

L} " I
. £ " 5 -'r'* i afji ',y 11!;, -
v T .!_._ 5 '!_ L L a J
¥ g e T Skl
1 ERR Pt i

- 80 cong trinh kién tric & Trung Qudc,

e g o) ot GO I
khong kho dé nhn ra dung ¥ sau xa lién quandénso
'9'-dur=r¢' doi ngl'i kién trac su gui gam. Do chinh la
quyén luc “chi cao vo thugng” cua bac dé vuong
trong xa hoi xua. Pai mén (ctra chinh) cua cung dinh
thuong dugc trang tri bang 81 chiéc num dinh (9
doc, 9 ngang); thach mén (cira lam bang da) Cﬁ? Dia
cung & Pinh Ling, Bic Kinh cling cham khac 99
dinh da lé6n. T Cam Thanh c6 9.999 gian phong,
dién Théi Hoa c6 méi lop ngoi luu ly vang, trang tri
linh tht trén néc 1a 9 giong rong (ngudi Trung Qu{:‘ic
¢6 truyén thuyét Long sinh ctru pham). Thanh lau
Thién An Moén rong 9 gian, sadu 5 gian (sd 9 két hop
vi s0 5 tugng tnumg cho su ton nghiém cua thién
fr).

Khéng chi di sdu vao kién tric, sd 9 véi y nghia
cua su trudng ctru, vinh hang, may man con duoc ap
dung trong nhitng nghi thirc cung dinh. Nhirng dip 1€
lon trong ndm, hoang cung nha Thanh thuong mo
dai tiéc v6i s pham vt 13 99, hay to chitc du 81
(bing 9 nhan 9) tiét muc biéu dién v&i ham Y cau
chic may man, trudng tho cho bac thién tr.

Ngay nay, nhitng diy s6 hodc con sb duoc két thuc
bﬁpg s0 9 van duoc wa chudng nh¢ y nghia may
mﬁnjrlﬁu dai. IO Trung Quéc, ngay an mung hay 1&
ky két hop crif“mg dac biét thudng duoc chon s€ cé
li€n quan nhat fiinh dén 6 9, véi mong mudn doanh
nghiép phdt trién lau dai, bén vimg,

li€n quan dén van may nhu mua sam vat dl:mg ca
nhan hay khai truong cira hang, sé 9 cling dugc dit
trong danh sach wu tién. Néu tinh y mét chut, ban s
nhan ra con khé nhieu diéu tha vi lién quan dén sé 9
o Viétﬁ Nam. Theo truyén thuyét Son Tinh Thuy
Tinh, 1€ vat ma Vua Hung tim kiém 13 voi chin nga,
ga chin cya, ngua chin hong mao. Thang 12 nam
1835 du6i triéu Vua Minh Mang cho diic 9 dinh, sau

https://tieulun.hopt )€
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dinh & ic, Thuén dinﬁ
{ién ﬂ.m én tho Vua Dong Khanh, Tuyén dinh

ﬁﬂ v6i an tho Vua Khai Dinh, Dy dinh doi dién

S :?Tmng quan hé ho hang thi xép thanh 9 bac (cueu toc)
- _‘ff‘fﬁh# doi trudce, ban than va 4 doi sau: Cao t6 (Ky):
~ Téng t6 (Cu); T6 phu (Ong); Phu than (Cha); Tu ky
(m than); Nhi tir (Con); Tén tir (Chau); Ting t6n
o (0 ‘Huyén t6n (Chat). Cong lao cha me duoc
[ 3_'1! > k& thanh chin chir sinh thanh (Cru 1 {H lao)
, ﬁmh (dé); Cic (nang do); Phu (vo vé, vuot ve):
- mom): Truong (nuodi nang); Duc (day dd);
= of {m mm) Phuc (tuy tinh ma cam hoa); Phuc
(che trd). Trieu dinh phong kién xua phai 1én 9 bac
i ﬁi’nm dat ngai vang cua vua va chia cac hang
27 quan lai lam chin béc, cao nhat 14 nhat pham; thap
| mmlshém
e “' wdi Thai Lan rat thich con s6 9 vi phat am gén
# { ‘gibng véi chir “phat trién”. Theo quan ni¢m nay nén
théang mot lan, So Giao dich dudng bo Thai Lan
-f_:'.';-.,:;:;',-‘ | mm dAu gia “Bién dang ky xc may min”,
~ tat nhiér a vm nhirng bién c6 con s6 9 thuomg dugc
yanh, rat duoc gié.
W«W Trung Quoc Vlét Nam hay Thai
i 1 ngudi dan ¢ xit Hoa Anh Dao rét kiéng s0 4 va
569 (3 * Rat &m s6 4 gibng vai chir “tr”, 56 9
tning vi chis “kurushii” nghia 13 “dau kho"). Thim
MLt Bin con khcng ch céc

Vi nguoi My con s6 %d“@“’ i (‘m"ﬁé ey

mﬁn va dugc uwa chudng nhat. S6 9 ttrmtg trung cho
su tron day, toan ven cta Trdi va Dat. Co nhiéu cau
chuyén tha vi vé nhirng san pham cao cap gén lien
voi s6 9 ma gidi dau tu, kinh doanh hay nhac den.

Khéng phai ngau nhién ma nhiéu thwong hiéu lon
lai chon ngay 9 thang 9 lam ngay ra mit san pham
méi. Hang Apple ling danh mdc du khong mé tin
nhung van tranh thu ngay “Tam ciu” (9/9/2009) cb
mot khong hai dé ra mat sain pham mady nghe nhac
ipod m&i. Nam 1904, Henry Ford da dat dau moc
mang tinh cach mang cho
nganh cong nghiép san xuat
xe hoi Hoa Ky voi mot model
mang tén Ford 999. Ford da
tao nén ky tich khi la1 mét
chiéc xe la virgt qua mot dam
trén ho bing St.Clair véi thoi
gian 39,4 gidy. Pay dugc xem la ky luc toc.do trén
mit dat tai thoi diém d6, bién thwong hiéu Ford
Motor tr& thanh cai tén dinh ddm. Mau xe dit nén
méng thay doi toan bo cuc dién nim d6 chinh 13
Ford 999 va dén nay van dugc xem 13 biéu tuong
may man cua ca tap doan nay.

Su ra doi cia chiéc Ford 999 kKhong chi giup
Henry Ford thiét 1ap ky luc méi trén dudng dua nim
1994, ’ma C?n giup Ford tr¢ thanh thuong hiéu duoc
biét dén khap Hoa Ky ngay sau do.

Cung thoi diém nay, hang phim Focus Feamres
cung cho ra mit bd phim hoat hinh mang tén “9” vé
sO 9 ly tha nay. Ngay
9.9.2009, hang phim Focus
Features da giéi thiéu mot bo
phim hoat hinh mang tén “9”
dén tin d6 dién anh toan thé
gidi va gly tiéng vang vuot
bac. B6 phim ké vé hanh trinh
ciru roi thé gidi cﬁa mot chi  “Bom sdn d"é‘n ank”® mang 56 9
bup bé mang ma s6 9, qua dé 1ong ghép rat nhiéu

Su thanh cong cua hai bo phlm “9” va “Coraline”
trong cung nam 2009 di bién Focus Features tré

AEFL g R Y
£ - - I :

Xe hoi ba 56 9
“huyén thoar” cua Ford




du oc ha xuéng murc ’T 99 euro, sb luqmg dan ‘ﬁt h__ b
U dong thay ]03.1 bﬁﬂh né}’ tﬂ-ﬂg vot 1én dén 15% so vOi hai uan ﬁéi:"&":"-e
- thay cho 30.000 dong khong  (ign; thé nhung, dén khi tét ca céc loi banh déu ha gid *j |
%ﬂaj %sé 'f‘ét Ky Hoi ¢6 gia bia (voi gid két thuc bang con s6 9), s6 luong don dat hang
KY Hoi co gid bia con ting 1én cao hon - tur 34,1% dén 35,9%.
R TRy L b Lien twomg nay, ahom cho AhA KHOALTE

3 hjn héng déu tin rﬁng, nguol mua sé Phap khéﬂg i :Khi g Tua; Sﬁl.]:’ ng111m -I;l:zﬁ:h;em’g
ho v gid tién dugc két thic bﬁng con s6 ‘311}#1 y nhiéu hon f}ﬂﬂ ¢on SF' qau tlen, 4l ok
J_ .ﬁ ~-_1;:""' A mﬁ & nhléu bang gid ta vin thuomg  Néu con s{j do thap hon thi s€ thuihut, dm;? ngua: I'lfll;la
1 dién cia con s6 9 “ky digu”. Ching han, hon. Vi thé, vie sir dung céc £00'SO9'0 CHOTEIE SE
/ VI CC 3”11'5'611 ddng chin cho d& thanh todn, ngudi  ha thdp con s6 dimg dau nhitng van dam béo duy tri gié tri
tl-* ‘niém yét cai gia 1€ 1,999 triéu dnng Diéu thuc cua mit hang d6”,

l;f > ff > ky quic nay hoa ra lai ¢o nhing luadn ching Chiém nghiém vé con s6 9 chic chin con nhiéu didu thi
oc cua no. i

e o An0a ] vi khéc nita. Bu6e sang nim 2019 chic cc ban ¢6 nhiéu
_"__': nhor gﬁc nha khoa hoc Phap da quyét dinh tim hiéu ' z

kham pha méi vé s6 9 ko diéu quanh ta.
3 _e__;_-:_.. d;& ma st Lm di€u cua con s6 9 trong linh vurc thuong 3 g 3
Lz e, *ﬂ;‘__
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b oy, (77ép theo trang 33) 4

5 2
| A an R 2 A. = .= G D. _1_
A G = (x*-3)e" + C. ? : : <
e a F@)=( +x+ 40"+ C CAu 49. Ham 0 y=ax*+bx’+¢ trén R c6 db thi I3
F(z) (x 34" 1 C duong cong (C), & do a,b,c la cac hﬁng s6 thuec,
% s Ul S \ - M k _ ’ ’
I ',f{x} (x‘z 3x+4)e e a#0. Dicu kién can va du dé (C) cat truc hoanh tai

bon diém phan bi€t c6 hoanh d6 theo thir tu ting dan
§ Hﬂl duong thing d,d' 1an luot cit ba mit phing 14p thanh mot cap 56 cong 12

'?"I'f:,': " Jj'.J:A,BaC va A,BC' (B nim gita 4 va C, A, 4Hb::0 | B :abf:(),ac:»o
B! nim gita A’ vi C'). Giasi AB=5, BC=4, i 5 A
| 1 .e, 'mhdédéihaldoan thing A'B',B'C' C. Jbi()‘ . D. ;ab:»O
"B'=10,B'C'=8.  B. A'B'=8,B'C'=10. adiiy St
' D, A'B'=6,B'C'=12. = %0. Cho doan thing 4p.- (m). Goi M, la
WG v6 dich bong di Ding Nam 4 2018 ™ diém cua 4B Goi My, 14 trung diém cia M, B

2018)4;6 10 d¢i tuyén tham dy, trong  (k=1,2,...,99). Tinh de
Viét Nam va déi tuyén Malaysia. (3
ﬁhu‘é chia ngﬁu nhién 10 doi thanh 2

1g, “_,,, bang ﬁ;m&*’bang cé 5 dQL Gia st kha

:I-.I‘

tuyén Viét Nam va m tﬁuyén Malays:a duoc
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L e
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| = digit number : §0 ¢co mot chir sO

Replacement - dat tro lai

Translated by NGUYEN PHU HOANG LAN
(College of Science — Vietnam National University, Hanoi)

Bai toan. Tim gid tri fI".-.*.H’.’g binh. s6 xuat hién nhféu lan, (rung vi va
do léch c*fnm?n cua: 5,2.5, 1, 2.1 1, 1, 6o 20004 ana Tu' do,
khong can phai suy nghi nhiéu hay viét gid tri trung binh, s6 xudt
hién nhiéu lan. tr ung vi va do lech c huan cua: 15, 12,15, 11, 12, 11,

- 1 B AMYER ' 11, 11,15,13, 12, 13, 14, 15, 15

g g | Loi giai. Ta sap xép lai thir tur cua day dix liéu thir nhat: 1,1, 15142,
2 3 3 L e Y 5 Khl do trung vi cia day dir li€u nay la 3. Gia tri trung binh x=3. Sé xuat
Eoel '."-n nhiéu lan 12 5. Ap dung cong thirc tinh d6 1éch chuén ta c6 sd(x) ~1.63. Day dit li¢u thir hai

:;:* -m@ B e e dit licu this nhat bang cach cong thém 10 vao mdi s6 hang. Vi Vay, r0 rang khong can

' tinh to4n nhiéu ta thay frung vi cta dix lidu thu bai 1a 13, gia #ri trung binh x =13, s6 xudt hién
' lé‘!; lén 12 15. Va khong kho dé nhan thay rang hai tdp hop dit liéu néi trén cd d6 1éch chuan nhu
R (xl_x 2+(x2_1‘)2+-"+(‘x“ _E)z
n

i?@ léch chudn cia dit liéu dugc tinh bai cong thic sd(x) = \

6 x la gid tri trung binh cia ddy dir liéu da cho, d6 la s cho biét dd 1&ch chuén cua day dit lidu

| =3 .' binh cua Chllﬂg ; ¥

A ; é mct;l:ﬂgan Lé Ngo Nhat Huy, 12A1, THPT Lac Long Quan, TP. Bén Tre, Bén Tre; Nguyén Phuc

'I.‘HTPT chuyén L& Hong Phong, TP. Ho Chi Minh c6 bai dich ding giri vé Toa soan.
D 1 HO HAI (Ha Noi)



*ﬂiﬁl ) g L y
, j 21. Cho tam gmc nhon ABC no:

“ @j "AB < AC. Cdc tiép tuyén
on (@) rai B va C cat nhau tai P.

trén (O) Trén
thﬁng BC lay diém

4 N m cho CAN = BAD.
ﬂht‘-ﬁ ACN ADB. suy

U = ADC nén tam giac ABN dong dang
mii Lok

s 2 AB BN
E@ﬂg;ac ADC. Suy ra D Ch (2)

Xy AC CN CD

,5 qua @) suy s AB BN BD
aBAD DBP, suy ra tam giac BAP dong

' AB _ AP

géc DBP = — 2D BP

M_E AP
CD"CP
AB_Ac:Ac CD
¢ B’B" €D AB "~ BD

e gN hay N la trung diém

'Timngtu eé SR, b
Vi' BP=CP: nen

AC’ AP
D5 P

4B _4C | (BCD=ACBD.

Ap dung dinh ly Ptolemy cho tr giac noi tlep
ABCD tacé AB.CD+ AC.BD = AD.BC

—2AC.BD = AD.BC = AC.BD=AD.CM.
AC CM
~ UD . 5D

Mt khac ACM=ADB nén AADB <»AACM,
suy ra BAP = CAM.

Cach 3.
ReFr | AB, PF 1 A(C
(E€ AB,F € AC). Goi

K 1a giao diém cua EM va
AC; H 1a giao diém cua
AM va EF. Ta ¢6
PB=PC nén tam giac
PBC can tai P. Vi M 1la

trung di€ém cua BC nén PM 1 BC. Suy ra tr
gidc BMPE ndi tiép dugc trong mot dudong tron
din dén BEM = BPM.

Mit khac BAC = PBC nén
ETM+§R=W+}%=90“.

Suy ra EKA=90° hay EK | AK nén

EM 1 AF. Tuong tu FM | AE suy ra M la

truc tam cua tam gidc AEF. T &6 AH | EF
= HAF + HFA = 90°. Mat khac

PFE + HFA =90 — HAF = PFE.
Tw gidc AEPF ¢6 AEP + AFP=180° nén t&
giac AEPF no1 tié ep duoc tron g mot duong tron.

Suy ra BAP = PFE.
Mit khic PFE = CAMN — BAP =CAM.




— AOD)

1 — —
= (180° ~24CD)=90° - ACD

”" +OMA=180° — ACD = ABD.

# g &
A

M =180°— AMC — ACM
| __-180“—ABD ADB = BAD.

3,, :~ A P — CAM
Goi D 1a giao diém

- ﬁ AP va duong
Klﬁgmodlem cua
Ta co tam glac

AC*

Do do6 tam g1ac CNA dong dang voi tam glac
CAE = CAN = CEA. Mat khac vi 4B // CE nén

CEA = BAD => BAP = CAM. ..,

Bang cich twong tu ban doc ¢ thé gidi duoc
bai toan sau:

Bai toan 21. Cho tam gidc ABC co AB < AC.

Duong tron U‘i noi tiep tam gidge ABC tiép xiic
voi BC, C -*—"H_ B theo thir tir tai D, E, F. Goi M
lé trung diém ciia doan thing EF. Chumg minh

.

TRAN XUAN PANG

(5/7/136 Phan Dinh Phung, TP. Nam Dinh)

Nhan xet. Ngoai 5 cach giai n€u trén cua tac gia
Tran Xudn Pdng, Tda soan con ‘nhin duoc mot sO
cach giai khac cua ban Nguyén Véan Ludn, GV
THCS Hop Tién, Nam Séch, Hai Dwong; Nguyén
Van Ban, GV THCS Thanh Yén, h. Dién Bién,
tinh Dién Bién; Nguyen Duy Phuoc, 10 Toén 1,
THPT chuyén Quédc hoc Hué, Thira Thién Hué;

Truong Quang An, xa Nghia Thang, huyén Tu

Nghia, tinh Quang Ngii. Xin hoan nghénh tit ca
cac ban.
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| i @ ._'-"_-&T'T‘ sé 498,

lm:’ Chﬂ ba SO Ihh'ﬂ X y z < 1 1 e 1

Bl Ay i, T
h rang: Yel 291 x4l x4l pil 2z
B o (x-1+ (=1 +(z-1)"+
+x+y+z-3+(0 +yz+ =’ =3)20 ().

‘*’b) blb+c) c+a a+b b+c

chung minh bai toan dé ra ta chung

ok Mgﬁl.tmg Theo BDT Cauchy: x+ y+z >33/xyz =3

ﬁ- a{B—c) b(c a) c(a b) DTy }3\[):3 - B

D=— B A
*‘ B{n’-‘-!-a) a(a—i— b) ol C) Do d6 (1) luon dung. BDT da cho duoc chimg minh.
i trd binh dﬁng khl hoan Vl vong quanh cic  2) Bai nay co thé dugc gial bang cach st dung céc 3
ﬁ,g nén khong mat tinh tong quat, ta c¢6 thé  gpT Bunyakovsky, BPT Cauchy hay BDT Schwarz. 3
L e ﬂ: a =max(a,b,c). Tuy nhién, 101 giai cua mot sb6 ban theo nhimg cich nay
__"‘: .";E‘;’:'j | b2 c, khido: van con dai. Khen ngoi cic ban sau ¢6 101 giai ding:

Sl ,""-.--a(lss.—c) a(b—c) c(a-b) c(a-b) Ha Noi: Hoang Timg, 12T, THPT chuyén KHTN,
".':.1‘. ﬂﬁ(ci-ﬂ) a(a+b) b(b+c) = a(a+b) DHQG Ha No61, Ngé Van Minh Thang, 11 Toan 1,
g THPT chuyén Nguyén Hué. Hai Dwong: Pham Thanh

-c) b(c a) c(a b)

=0 Phong, 9A, THCS V0 Thi Sau, TP. Hai Duong. Quing
e fﬁb) a(a +b) a(a+b) Triz Lé Chi Cuong, 10A8, THPT Cam L, H. Cam Lb.
; &Sc,khjdo Quédng Ngii: Truong Quang An, x3 Nghia Thang,
-: _ wﬂ &_c) a(b__c) b(c=a) . b(c—-a) huyén Tu Nghia. Thira Thién Hué: Lé Quang Quéc :
| -lrc‘-"ﬂ) b(b+c) a(a+b) b(b+c) Phu, 10 Toan 2, Lé Thi Minh Thay, Nguygn Duc Phat,
: Hoang Bao Minh Chdu, Nguyén Ai Huyén Trang,
Jgr(b C) b(f-' ﬂ) c(a ) Neuyén Thi Bao Ngoc, Nguyén Dang Khanh Toan, 10 ";
e b(ﬁﬂz) .b(b+c) b(b+c) Toan 1, Doan Thi Kim Anh, 11 Toan 1, THPT chuyén i
S .,ﬁ ‘. ﬁ(rc xayrakhi a=b=c. Quoc hoc Hué.
_._: m wén 13 mdt ciu tmng 43 thi EYS NHU HOANG (Ha No"‘i)
a ndm1999, ¢6 1 glél cua ddp 4n  Sau d f"‘ g
..... M ﬁuéu don vi kién thirc. Loi "* =

'ﬁé khac véi céc 1oi giai da co,

1&TT ﬁaéxmgﬁy?d 3%019
nenta giai dugc bai toan ¥

e

é,c va a‘,ﬁ}ﬁ Chung
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i mﬁcACD
ﬂa g can tai A4

fH’-——-—
ta phai co:

A tich toan phan cua tr dién ABCD khéng

@5 tri I6n nhat.

r 101 gia1 da dua ra khong diang trong viéce
ﬁc dinh diéu kién cia x (0<x<1), dan t6i
n dién tich toan phan cua tir dién ABCD dat

""" ~— la sai.

: -t 6. Mot sO ban da phat hién khong ding sai lam
dua a 101 giai sai. Tuy nhién da s cac ban déu phat

ﬂﬁm Cécbansaucolm glal dung vagm

Nguyen Ai Hwen Trang, Lé Th; Minh
hm 10 To4n 1, H6 Ngoc Hing,
Nec Phd tfn 771; Mﬁ Linh, Nguyen Lé

FRA WS |
- "l-.:_.-* W e RN S
.......
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Tim cdc diém cue tri cm hém 56 f sinx- 3, T
Hai ban hoc sinh 1én bang trinh bay hai cach glﬁ‘l
vGi hai dap s6 nhur sau:

Cdch 1. Taco: f'(x)=4cos2x ;

f'(x) =0 4cos2x=0 2x=—-—g+kn

<::>x=—TE+kE,kEZ.
4 4

-

8 V6 x=—+kn
4

f"(x)=-8sin2x=+

_ T
8 VOl x=——+km
‘ 4
... s L ; - Tt
Vay ham sO0 dat cuc dai tai x=z+kﬂ:, k e,
. X . X . T
ham so dat cuc tieu ta1 x =——+ km, k € Z.

Cach 2. Pat t=sin2x,-1<t<1. Khi1 do

() =2t-3
Ta c6: f'(t)=2> 0. Suy ra ham s6 f{7) dong bién
trén [—1;1]. Kéo theo ham s6 £{7) khong cé cuc tri.
Do d6 ham s6 f{x) khong ¢6 cuc tri.
Theo ban thi cdch gidi nao ding? Va chi ra ché
sal trong cach con lai.

Nhom tac gia:
HOANG TRUNG DUNG - LE QUANG VU
CHU PUC MINH - LE THE THONG



| f, ., i3 eﬁ@ dua vé tong cdc binh phuong.

M dan gidi deé thi chon hoc sinh gidi 16p 9
~ tinh Bic Ninh, nam hoc 2017 - 2018.

- W
|\..‘_"-"-' -
.-lII

| tﬁl chon hoc sinh gidi 16p 9 tinh Vinh Phic,
| ; MMI’? 2018.
. f Phu ron g phap giai toan

;# ;
| «wﬁ*ﬁ *ﬂr Mn_ﬁaug Ung dung ciia mot bit ding

HOI PONG BIEN TAP

GEAU ms NGUYﬁN ANH DUNG, TS. TRAN NAM DUNG, 7. NGUYEN MINH DUC, T5. NGUYEN M HA,
vad _ VIET HAL, PGS. TS. LE QUOC HAN, ThS. PHAM VAN HUNG, PGS. TS. VU THANH KHIET
K NGUYEN VAN MAU, Ong NGUYEN KHAC MINH, 7S. PHAM THI BACH NGOC, PGS. TS. NGUYEN DANG PHAT,
' A MWPHIUNG ThS. NGUYEN THE THACH, GS. TSKH. DANG HUNG THANG, PGS. TS. PHAN DOAN THOAI, ThS. VU

Téng Py acc NXBGD Viet Nam N
ST HOANGERBACH. - "OAE S
' Phé Téng Gidm doc kiém Téng bién ‘aP

NXBGD Viét Nam Radd =
PHAN XUAN THANH 3

Thu ki Toa soan : ThS. HO QUANG VINH
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VIET HAI (Ha Ngi)

Hinh 1b

Dé trang tri nhan dip ndam méi, Ban
Toan ¢6 tam bia hinh chix nhat voi
duong chéo bang hai lan chiéu rong
(hinh l1a) va muon cat manh bia nay
thanh cdc manh roi ghép tit ca cac
manh d6 véi nhau sao cho ching
khong chom lén nhau va khit nhau
(khong c6 khe ho gitra hai manh ké
nhau) dé tao thanh ba hinh ngol sao
6 canh bing nhau nhu hinh Ib. Ban
hay giup ban Toan cat ghep hinh nhu

thé \m sd manh dugc cat ra cang it
cang tot.
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Q1 dung cua sach trinh
bay phuong phap giai
bai toan tro choi boc cac
at, phuong trinh dong du tuyén
tmh hé phuong trinh dong du
tuyén tinh va phuong trinh dong
du bac cao bang do thi. No1 cu
the hon: Noi dung chu yéu cla
cudn sach 1a trinh bay thuat toan
xdy dung d6 thi c6 huémg vai cac
cung dugc gan nhédn trén bang
chir c4i thdp phdn ma nhdn cua
d6 thi nhan dugc chinh la tap
nghiém cua phuong trinh hay h¢
phuong trinh dong du.

CN%DQVA HEIRHUONGITRINH DONG DU BANGIDO, TH

- tic gid GS. TS. NGND DANG HUY RUAN
Séch d:éy 112 trang, khé 17x24cm, gia bia: 30.000 dong.

Sach gdbm hai phan chinh:

Phan tro choi bcfc cac vaf trinh
bay thuft toan dé nguoi di dau
chién thang bang cach boc duoc
vat cuoi cung (hodc khong phai
boc vat cudi cung).

Phan phwong trinh va hé phwong
trinh dong dw dugc trinh bay
trong bon chuong cudi cua cudn
sach.

Chuong IV trinh bay thuat
toan xay dung do thi xac dinh
tap nghiém cua phuong trinh
ax = b (mod m) voi a, m la céc
sO nguyén duong nguyén to cung
nhau,conb € {0, 1, ... m-=1}.

Chu(mg VI trinh bay thuat toan
xdy dung do thi xac dinh tap

nghiém cua h¢é phuong trinh
dong du tuyén tinh.

Cer(mL, VII trinh bay thudt
todan xdy dung do thj xéc dinh

tap nghiém cua h¢ phuong trinh
dong du bac cao.

Chu'tm}, V trinh h.-.ly vé thudt todn
giai phuong trinh dong du tuyén
tinh dang déc biét x = b (mod m).
Tap nghi¢m cua phlrmm trinh
nay chinh la tip sO dong du vai

Moi chi tiét xin lién hé:

TAP CHI TOAN HOC VA TUOI TRE

b theo module m. Boi vay
xac dinh tap nghiém cua ph'"
trinh nay dugc goi la nguén d
dur. |

Cudn sach khong nhimg tri
bay thuat toan xay dung ngue
df‘}ng du theo mot module, n
con trinh bay thudt toan Xi
dung nguén dong dl:r theo nhit
module va mot Sé cau truc ':__,'
chang han, nguon sinh tat ca ¢
sO nguyén duong chia hét cho

ma moi sO nay déu co6 chir s6°
va chir s6 chin dan xen nhau |

Trong khi Quy doc gia glang ot

hudng dan hodc lam vige vé r‘*
du ma c6 ngudén dong du th
module m bén canh thi ¢6 thé ct

ra hang chuc sO gom nhiéu c
sO chia hét cho m trong choc lat

Tin tudng rang cudn sach khﬁ
chi htru ich cho hoc sinh va
llmy cO 2140 yéu todn pho thong
ma con la tai liéu tham Kkhag
tot cho sinh vién va El.«.lng Vier
cac truomg dai hoc va cao din
nganh todn cing cdc phu huy

cO nguygn vong l,lll]') con em
minh ImL lnl mon so |mL |

. —
e S —

Tang 12, tda nha Diamond Flower, 80 1 Hoang Pao Thay, Thanh Xuan, Ha NOI

® Dién thoai bién tap: 024.35121607

® Email: toanhoctuoitrevietnam@gmail.com

ISSN: 0866-8035
Chi so: 12884

® Dign thoal Fax- phat hanh: 024. 351216086

Gidy phép XB s6 510/GP-BTTTT cap ngay 13.4.2010
In tai Xi nghiép Ban do 1 - BQP

Gla: 15.000 dong

In xong va ndp lwu chiéu thang 2 nam 2019 Mudd lam nghin dong

Ma so: 8BT2M9




, Mbi bai toan de xuat (kem theo 18i gidi) cin dude néu rd 12 bai sang tac hay bai swu tim (néu
3 bai suu tim, can ghi ro nnuon) va phdl dugc trinh bay trong mot file riéng (néu glii qua
Juong e- _mail) hodc mot to “ldy riéng (néu gui qua dudng buu dién). |

. Bai giai cho mm bai todn can dudc trinh bay trong mot file riéng (néu glii qua dudng e-mail) |
hoac mot t0 oidy riéng (néu gui qua dudng buu dién). |

o Nouoi dé xuat bai toan hodc gui bai giai cho cac bai todn trong muc “Thach thic ky nay” can
ghi 10 ho. dém, tén va noi lam viéc/hoc tap, s dién thoai lién hé tren trang bai toan hoac bai
giai. Néu 1a hoc sinh (hoac sinh vién) can ghi ro 12 hoc sinh 18p may (hoéc sinh vién nam thy

max ).

o Cic bai toan dé xuat da gui cho Chuyén muc khong dudc cong bb hoac gt dang G bat ci noi
nao khac, khi chua co su dong y cua Tap chi Pi,

Pi tin chic rang cdc 161 giai da duge dang tai trén Tap chi cho cac bai toan cua “Thach thuc

ky nay * chua han da la nhung Gt grai 16t nhat ¢o thé cho cac bai toan do. Vi the Pi rat vui

long don nhan tur ban doc nhuny & ¢ 11 )
dugc dang tai trén Tap chi.

Danh cho cap THCS

P241. Cho M la trung diém canh 5C v o
gidc ABC. Goi D la hinh chiéu vuong goc cua
B uén phan gidc trong cua goc /BMA; gor L
la hinh chiéu vuong goc cua C trén phan 214C
rong cua gbc ZAMC. Tia MA cat doan DE tai
diém F. Hay tinh ty s0 m

Diem y dugdc goi la hinh chiéu v mmg goc cua

diem X tren ditong thang d, néu Y nam trén d
XY d)

A. Voidelevich (CH Belarus)

1ot hon, hay hon cho cac bai toan da co 161 giai

W, gy
i DAY
pfqﬁ i‘.' ": Li: \ a

-

A?’ + 8x -I—I% = 83,
Liuv Thi Thanh Ha (Kién Gilang)
P243. Tim tit ca cac sO nguyén dudng n sao
cho khi chia n cho 29, 41 va 59, ta sé dudc cac
s6 du ry, 7 va ry thda man dong thdi cac dicu
kién sau:
1/ ry,ra,r3 > 0;
2/ ry+r+r3=n.
Lé Huy (Nam Dinh) st.

P244. Tim tit cid cdc sO nguyén duong
n < 24, sao cho ta ¢é thé phan chia tap hgp

P2 - , ; :
m:hz-}'lm at ca cdc 50 thuc a sao cho phuong £,y 4 1;...;24} thanh mdt s6 tap hgp con thoa
(a“;” man diéu klen trong moi tap hop con déu ton
4 - 1552 — —(4a —25)x+10a =0 tai mot s6 bang tdong cua tht ca cac so con lai
Cﬂb ¥ . z
N *Nghiém thye doi mot phan biét x,xz,x3  TONE tap hop con ay. __
% $a). thie mie ity bidn: Ha Minh Tho (Phi Tho) st.
*12Thang 12, 2018 Tap chi P -

N
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Danh cho cap THPT

P245. Trén mat phﬁng, cho duong Eh
diém A khong nam trén d. VOl 1;1‘161
thudc d, lay diém N trén mét phang, Sa
AMN 1a mét tam gidc déu (thd tu cac dinh dudc
liét ké theo chiéu kim ddng hd). Hay tim tap hop
g0m tat ca c4c diém N lay dudc.
S. Mazanik (CH Belarus)
P2f16- Mot chat diém chuyén dong trén mot
ducng thang, sao cho tai méi thoi diém, gia tri
tuXét doi cua gia téc ciia chit diém khong vuot
qua 1m/s?. Biét rang, trong qu trinh chuyén
gg:gga f;i—tlad;iél'l} cé thé ‘tfila)‘x#dé’i Shiiu Chuyin
d(:ing, it igjay sau thdlqdle}{n I:?at c?au chuxen
- = a4t dI€m quay trg ve VI tri l::an dau.

e

diém M
o cho

| THACH THUC TOAN HOC

Tran Nam Dung (Tp. H6 Chi Minh) st.

P247. Cho a 13 6 thue sao cho phuong trinh

3
X c?.rz—}—(a“f%)x— [ =0

€0 ba nghiém thuc (khdng nhét thiét ddi mét
khac nhau). Goi ba nohidm 46 13 X1,X2,X3
k r - ? *

Ching minh 13-

3/ 15
7 — 3 VAdT — 30’ -+ 0.

i Thar Nguyén)

P248. Tim tit <o - w220 £ [0;1] = [0; 1]

thoa man déuy thiii ¢

GIAI BAI KY TRUGC

P205. Cho hinh vuéng ABCD ndi tiép dudng  tron (DMS); goi F 1
tron (O). Trén cung nho CD cua (0), lay diém P va dudng trop (CNTa)

tuy y, khong trung véi C, D. Pbuong thang AP lan

luot cit BD va CD tai M va S. Budng thang BP

lin luot cit AC va CD tai N va I. Dujf?ng tron
(0) Cé;t dudng tron ngoal tiég ta;n gidc DM
tai diém thd hai Q (khac D), va ?ft dU.’d}’lg t{*o;
ngoai tiép tam giac CN T tal diém tihggal !
(khac C). Go1/ ]a giao diém cua QP va. h ;ﬁgn‘

J 1a giao diém ctia DQ vi CR. Chitng minh rang

- hicu Kién sau, v6i moi

c DMS

Lé Hoang (Binh Dinh) g

.« &1 o6 nguyén duong a. ky hiéu §(q)
¢ biéu dién thap phan cii

|4 tong cac # ’ A
2 cic sb nguyén duong 7, sao cho h¢

a. Tim tat *
thiic sau dugc thoa man.

2
2(5(n))* +7(S(n))” + 16 = 3n.
Nguyén Tuan Ngoc (Tién Giang)
P250. Ban Pi c6 n* chiéc keo (n € N*,n > 2),

dugc dung trong n chiéc hop. Pi chor i:5au nhién
ba hop va néu tong so keo trong b ~:3p ay 13

mot s chjha hét ch0’3 th} Pi chuyér - tur hop
no sang h@E kia (néu can), sao cho = '10p do
6 50 kfo bang nhau; trudng hop ngue i (e
tong SO keo ¢6 trong ba hop 1a mot <hong
chia het cho 3), Pi chon ba hop khge. vi - . th
hién quy trinh viig néu. | e
Tim tat c cic g&
) SO nguyén dy
khéng phy thude vig 0 k Gng’ o 5 o

2 1 P quy trinh na ‘
c6 the 1am chg oy, f néy trén, ban Pj
bang nhau ~ TOng tat 3
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