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TOAN HOC VA TUOI TRE
MATHEMATICS AND YOUTH

MUC LUC

e Danh cho cdc ban trung hoc co s6

For Lower Secondary School Level Friends

- Vii Hitu Binh : M6t meo nho d€ giai
bai todn vé dién tich & lap 8

- Pham Bdo : Hinh hoc hda néi dung va
céch gidi mot s6 bai todn dai s6

e Gidi bai ky trudc
Solutions of problems in previous issue

Trang

- Céc bai tit T1/198 dén T10/198, L1/198, L2/198 4

o D¢ ra ky niy
Problems in this issue

- Céc bai tit T1/202 dén T10/202, L1/202, L2/202 10

e Ong kinh cdi cdch day va hoc todn

Kaleidoscope : Reform of Maths Teaching and Learning

- Nguyén Dic Tdn : V& mot tiét day todn 6
16p chon, l6p chuyén

e Danh cho cic ban chudn bi thi vio dai hoc

11

For College and University Entrance Exam Preparer:

- Nguyén Van Mdu : Dé thi tuy€n sinh vao

Tong bién tdp :
NGUYEN CANH TOAN
Phé té'ng bién tip :
NGO DAT TU
HOANG CHUNG

HOI DONG BIEN TAP :

Nguyén Canh Toan, Hoang
Ching, Ngo Dat Td, Lé Khic
Bao, Nguyén Huy Doan,
Nguyén Viét Hai, Dinh Quang
Hao, Nguyén Xuan Huy, Phan
Huy Khai, Vi Thanh Khiét, Lé
Hai Khoi, Nguyén Van Mau,

Dai hoc ’I.‘dng hgp Ha Néi nam 1993 (Khéi A) 12 Hoéng Lé Minh, Nguyén Khéc
o Bgn cf bils Minh, Trédn Van Nhung,
Do you know ? - - E
- Nguyén Cdnh Toan : Dinh ly Fermat Nguyén Dang Phdt, Phan
va viéc tim tdi ching minh so cp cla nd 15 Thanh Quang, Ta Héng
- Qudn Ngoc Son : Hai con s8 ky la Bla 3 Quang, Dang Hing Thang, Va
- Nguyén Ding : Chuong trinh rit gon tinh Duong Thuy, Trén Thanh
sd liét Fibonacci Bia 4 Trai, Lé B4 Khanh Trinh, Ngo
e Gidi tri todn hoc Viét Trung, Dang Quan Vién.
Fun with Mathematics -
- Binh Phuong : Giai dap bai Con s6 73 ky la -
- Nguyén Dinh Ting : D€m dén -
Tru sd toa soan : :
81 Trén Hung Dao, Ha Noi DT: 260786 Bién tdp va tri su : VU KIM THUY

931 Nguyén Van Cit. TP H6 Chi Minh DT: 356111

Trinh bay : DOAN HONG
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Ta xét bai todn dién tich sau thude chuong trinh 16p 8 :

I Cho tam gidc ABC. Qua diém D thude canh BC ké cde duong thing song
| song vdi cdc canh ciia tam gide tao thanh hai tam gide nhé c6 dién tich dem?
| va 9em?, Tinh dién tich tam gide ABC.

Vi hoe sinh 16p 9, giai bai todn trén khéng
| khd khan lam :

BD DC

Ta cd : Eé+§En1 (1)

Dat dt (ABC) = 8. C4c tam gidc EBD va FDC
déng dang véi AABC nén :

Hoc sinh 16p 8 chua hoc can béc hai nén d€ giai bai todn trén thuding phai
bién d8i nhu sau :

Binh phuong hai v& cta (1) :

- BD 4+ ,DC 9
Im ('B?'E) -8 (BC) B @)
E Su % —?— D—C'——"*?"' (3
& e e e
E Tér (1) va () — +— = 1. Do d6 VS = 5
e TN 1A :
E Vay S = 25 (cm?)
|

BDiize B3+ BDDC
(3e) *(z6) *2 BC:
4.9 . BDDC .
8 Bt 302 < \
BD DC\"_$6_ BDDC 6
2 i
fo S [BC Bl e g m5 Y
i

13 6
Tit (4), (5) : u~+2 5 1.Dodd 8§ = 25 (cm?)

Sd di phai "di dudng vong” nhu trén vi & 16p 8 chua cd kh4i niem vé VS. DE
thdo g8 vuéng méc ndy chi cdn mot meo nhé : dat S = d?. Nhu vay loi giai dai
|| vdildp 8 cling rdt ngén gon :

¢

OC CcO 80

méfi’ MEC NG DC Glnl BAl TOMN Ve DIgN TicH & WP &

' Macs (BRy2_4 (BCy2 8 BD ‘2 DC_3°
| 8¢S (3E) =7 (3c) e e gl e
g Ta lai cd BD+-}'£-I 2+§-—I d =5 Vi
‘éﬁ N L T T e TR
w S = d? = 25 (cm?).
Et T8ng qudt cia bai todn trén : néu dién tich cdc tam gidc nhd 12 a2 va b2 thi
o dién tich tam gidc ABC bing (a + b)Z.
'g. Ban hay diing phuong phdp trén d€ giai bai todn sau voi kién thic 16p 8 :
Cho tam gidc ABC va mét di€m O ndm trong tam gide. Qua O vé cac
~g dudng thang song song véi cde canh clia tam gidc, chia nd ra ba tam gidac
o | nhd va ba hinh binh banh. Tinh dién tich tam gidc ABC biét dién tich ba tam
[ ‘ gidc nhd bang :
'E || a) 4em? , 9em? | 16em? ;
- k5 bl et ubs el
'g ‘i Dép 86 : a) 81em?
Q h b} (@ + b + ¢)2.
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rong hinh hoe céc tinh chét dinh lugng cia

mbt hinh thuéng dude thé hién bang cde
hé thife. Ching han, nhu cdc cong thite dé tinh
canh va dién tich cia mét tam gide :

a? = b2 +¢? - 2be cosA,

S= %bcsinA= Vp(p—a) (p—b) (p—c), v.v...

Né&u sif dung phuﬁng phép toa d6 d€ nghién
cidu thi cdc khai niém nhu diém, dudng thing,
duiing tron, mat phdng, mat clu... déu duge
thé hién bAng phuong trinh. Trong hé toa do
P2 cde cia khong gian hai chidu mét di€m
duge bifu difn bing mot cap sd sap thd tu
(x, y), duding thidng 13 mot tap hop diém bi€u dién
bdi mo6t phuong trinh dang ax + by +¢ = 0, dudng

Spame + Sammn + Sancr<Saapc bay

¥ 1 1
—x(1— Vsi 0 (1 — 2381 — #ai d
2.:«:(1 y)sinB0” 22{ 1—x)8in60° + 5 (1 z)sin60f

1
<5 12sin60°

Viy:c{f yr+z(l-x)+y(Il-2) <1

Vi du 2 : Ching minh rdng vdi moi gid tri
clia x, y ta déu 6 -

V4cosxcosty +sinf(x —y) +

+ Y dsinfrsin?y +sin“(x —y) = 2

(Dé thi tuyén sinh vao dai hoc, s8 45)

Giai : Cac can thic trén goi cho ta nghi
ngay d&n cong thiic dd dai ciia mot doan thang.

Trong mat phang toa d¢ Oxy ldy cac diém
M (2cosx cosy, sin{x -y )) va

HINH HOC HOA NOI DUNG VA CACH GIAI
MOT sO BAI TOAN DAI sé

PHAM BAO

tron 14 mot tap hop di€m biéu dién béi mot
phucng trinh dang (x - a+(y-b6F=R..
Trong khong gian 3 chiéu, moét di€m duge bi€u
dién bang mot bo 3 sd sap thd tu (x, y, 2).
Dudng thidng la {(x, y, 2)} ma

X% PO &

a b &

mat phing 1a {(x, y, 2)} mAx+By+Cz+D a
hosic mat cfu la {(x, y, 2} ma (x-x )2+ (y-
~y R +Ez-2) =

Do dd, vii mot 56 bai todn dai s6, tuy theo
cdc Ait kién néu ta "lién tudng" d€ nhan ra cdc
dac di€ém hinh hoc cta nd, ¢6 thé ta sé tim
duge nhitng cach giai ngin gon, déc ddo. Sau
day la mét s6 vi du.

Vi du 1: Cho O < x,y, z < 1. Chilng minh bit
déngthicx (1-yi+yl-z+z(l-xi<l1 (2)

Giai : M&i tich &
vé& trai cia (2) cd thé
%em la tich hai canh
cia mobt tam giac va
vi s¥ nhu nhau nén ta x
hay ldy mot tam giac M
déu ABC cd canh AP
bing 1. Trén cdc canh
AB BCvACAlinligt / ) \y
Iy cdc difm M, N va
PsaochoAM =x, BN ¢ yT -
= 2z, CP = y. Ta cd bét
dang thic dién tich :

. N (2sinx siny, sin{x = y)) ; ta ¢o :
OM = v 4costxcos?y +sin’(x —¥)
ON = V4sinfxsin?y +sin®(x —¥).
Dyng hinh
binh  hanh 7
ONPM (xem Zsinfxry)f —— "~ = A
hinh 2) ///;,.fi

Ta cd ,,/// §

OM + ON = .'.Fmrir-y_}-—jf/——,ﬁ'———j’@“.
OM +PM = OP S |

1
& 1
Ciing dé th&y ot :
P co toa do 1a | |
{2 (cosx cosy + 7
+ sinx siny) ;
2ain (x-9)};
dodd:
v 4cos?xcos?y +sin“(x —y) + :
+Y dsinxsindy +sin‘(x —y) =
> Vdoosi(x —y) +4sinf(x —y) =2 2
Vidu 3:Cho 3sdx,y,z > 0théamdn hé thic:
xyz(x+y+z) =1 : {'_3}

Tim gid tri nhé nhit cia (x +y) (x +

Giai : Hé thic (3) la tich cia 4 s6 goi Cht}
ta "lién tudng" dén céng thic Heé-rong
S=v\p{p —a)p —b)p —¢).N&udatx=p-a,
y=p-bz=p-cthix+y+z=pva
Sl=xyz(x+y+z) =1

Trén hinh 3 céc s6 x, ¥, z 1a do dai cdc tiép
tuy&n ké tit dinh cla tam gidc dén dudng tron
ndi tiép. Canh AB =x +y, AC=x+2.

2caszcosy 2sinxsiny

Hink 2
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Sau d6 binh phuong2 vé cde ding thie trén
tage T A s N e

xi= U-z-. -
iy s=a?toul=p+yd= ] va i
o g B
xu + yv = G néu
thay u = y hoiac
x = v taco
2y +tuw = Q.

T cac vi du
trén ta nhan thiy
cac bai toan do

Vay min [(x +y) (x +2)] = 2 thye chdt Ia
Vi du 4. Tim gia tri nhé nhét cia nhitng bai todn

5 hinh hoc nhung
F=y2r—2x+1 +y22 + (W +Ix +1 +  gyqe phét by
V2P - (V3 -1y +1 bing ‘ngon ngir
Giai : Tuong ty nhu vi du 2, ta viét lai dai s6", nén khi

Hinh §

ey f2e V3, giai phai cé nhan
F=yx° +(x-1) +v (x +2] FET Y Y sdcaivhgafint hoc" clia nd dé tir dd van dung
1 V3.2 cdc kign thde hinh hoe ma tim ra nhitng loi
+V ( +_) 3 ( i ) gidi ngén gon "tudng minh".

2 2
008 ML pLE SRRy lﬁy‘-i:_gc dié;m Sau day 1a mét =6 dé todn d€ cdc ban luyén
Mx, y = x), A, 1), B(——, _5)’ tap :
C{+E, _l); e 1. Tim gid tri nhé nhit cia ham s6
t“dz? 2 y=VeZ—x +1 +{x2 —V8x +1
Dipséy =2

F=MA+MB+MC

Cing dé thdy
tam gidc ABC déu
va F nhd nhat khi
M trung vai gée O
va min F = 3 khi
x = 0 (xem hinh 4).

2.Choa+b+c=2vaax+by+cz=6tim
gid tri nho nhat cia
P =V16a7 + a%? + V166%Z + 557 + V16¢2 + o222
Dép s : P = 10
3. Cho 3 s6 x, ¥, z théa mén hé

3
z

@ |\

x2 +xy +y*=a?
Vi 5 2 Yoz kot =2

1 du 5. Ching minh rdng néu x°+ y° = u? S GThgt o gl
+v? =1 (5 vaxu+y = 0(5,) thi ¥ +u’ = R
vy 4uv? = va xy +uv = 0.

Giai : Trong mat phéng toa d6 Oxy phuong
trinh x% + y2 = 1 1a phuong trinh dudng tron
c6 tAm O(0, 0) ban kinh bang 1. Nhung déng e | % =yl
nhit mat phang toa do Oxy véi mat phing toa 4. Gia st p (x, y) = s
d6 Ouv thi dudng tron d6 ciing 12 dudng tron , cal ot
c6 phuong trinh la u? + v2 = . Trén dudng Ching minh ring v6i moi g, b, ¢ ta cd
tron dd Iy hai di€m M(x, y), N(u, v) va xét hai P la,e) < p(a, b) +p(b, ¢).
vects OM(x,y), ON(u,v). Tt (5,) cho ta xu +yv 5. Ching minh rang véi moia, b, ¢, x, y, 2

— - 3 — O
= OM.ON = 0 nén OM 1 ON. Thanh thiy, t8¢d: e
néu M thudc cung vuéng I thi N hoac nAm ax + by +cz + V(a?+ b7+ c)(x?+ yI+ 27) 2
trong cung vudng IT, hodc ndm trong cung
vudng I'V. Nhung di trong cung vudng nao ta

inh xy + yz + zx

i 4
Dap =8 : ﬁ SauBC

2
--ﬁ{a +bh+e). xfx+y+z)

cing ¢6 |x| = |v| va néu x, v ciing du thi ; <

. tic :
u, y trdi ddu |u| = |y| hoac x, y cling dfu thi FIRRE SR T S s y g
¥y, v trai ddu.
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Bai T1/198. Chitng minh rdng c6 vé s6 86

chia hétcho 195" ma trong bidu dién thap phan
ctia che s6 do khong co caec chit 360, 1, 2, 3

Loi giai : Cua Va Tat Thang (9CT, Nghia
Téan, T Liem, Ha Noi va Lé Vii Long, 9T, Lam
Son, Thanh Hda.

. Goi @ € N ma trong biéu dién thap phan
clia nd khoéng cd cdc chirs6 0, I, 2, 3. Ro rang
cd vo6 s6 s6 a nhu vay. Xét day sé
G0, otk O

(Lol
19 +1sda

Dem chia 195 + 1 s6 khéc nhau nay che
195]".-"‘4.‘-
Theo nguyén tac Dirichlé sé cd it nh4t 2 s6

khi chia cho Ifms cho cliing 58 du. Gia sif dd
a a...a

.a va g...a (m > n). Nhu vay
l‘."l H

1 95 1903

1 a—a...a:
a...a
m M
haya...a D... 0
L S L
m=—n n

ticlaa...
[ )

1943

19

axi10ti 195"

m—n
Nhung (10, 19) = 1 suy ra ( 10", 19°
Iqﬁlw}

) =1

Suyraa...a' . Vay tén tai vo =6 sb
‘}}T'—T:’
chiahétcho 195 ma trongbi€u dién thap phan
clia chiing khéng cd cdc chits6 0, 1, 2, 3. (dpem)
Nhin xét : Cic ban Trinh Hiu Cung, 9T, Lam Son,
Thanh Hoa va Dodn Trung Ting, 9CT, Ngh:a Fﬂn Tif Liém,

199,
Ha Noi da gidi bai to4n thay s6 19 H’ang 58 LU nhién bAt
ki M ma (M, 10) = 1. Cac ban Pham L& Hing, 9A, Trung
MNhij, Ha Noi ; Nguyén Thi Thank 941, Héng ]'!r:mg. hai Phong
cing cd loi giai 6.

TO NGUYEN
B“TZIBBDH: 1+1+l+ 4+ ;
i 3" -1

Chiing minh réng : vdi ¥n € 2% ta c6 ;
1 1 1 1
e e .
h? 3.&- 5hy (2n —1I). h;
Lasi giad .(cﬁaNgu_yénAnhTﬁQH PTCS Trung
Vuong, HANoi). Vaik e Z* vik =2 2tacd:

1 1

e e <

(2k = 1)(hy_; +

1
1)

1

< Suy ra :

Ry Wy
1 1 il 1
h2 ~ 2h%  B5hi (2n — 1)k}

14+ 1 1 w 1 1 )
q:_" - i~ S Yttt — S c———— —_—

hl 'hz hz =1 h?i
--1+i }—‘:1+-1—~ 2 (dpem)
‘&f hn hI

Nhén xé¢ : Chi co 2 ban gidi sai thit déng tiée,

Cac ban co I0i gidi 16t 1a : DS H8 Nga (9D, Ddng Da,
Ha Noi), Dedn Trung Ting (9, Nghia Tan, Ha Noi), Vit Thu
Huéng (9, PTNK Hai Hung), Mai Thanh Binh (TM, Mari
Quyri, Ha Noi), Nguyén Quang Ha (TA, Am Thugng, Thanh
Hoa, Vinh Phi). Trinh Hodi Nam- (9T Nguyén Binh Khiém,
Vinh Long), Trin Nguyén Ngoc (9K, L& Lgi, HA Dong, Ha
Tay). Nzt Pue Thanh, Pham Huy Tong (9A-8A, BE Vin
Dan, Ha Ngi)...

Khang hiéu sao el it ban gli 16§ gidi bai niy ?

LE THONG NHAT

_ Bai T3/198 : Cho A ABC ¢
A= 50°,B=70°,C=60° n¢i tigp trong

duong tron tam O ban kinh R.'Céc tz-:: BO,
CO cét AC vt AB lan luot tai D va E. Goi H
lé trize tdm A ABC. Chung minh A DEH la
tam gidc déu.

Ldi giai : D& dang ching minh duge céc
tam_gidc ODC va EBC can_tai C (vi
CDO = COD =80°, CEB = c,mr = 70%). Ve
dutng cao CF. SUy ra Ci=GC= C =20
Trén CF 18y H va trén CB lﬁy K thda mén
CK=CH=C0=CD= R.

Ta ¢ A CDK déu nén DK = R (1) Do CF
la tryc d6i xdng cia EB va OK nén A BEO =
= A EBK (cgc)

Suy ra
EK = BO = R (2) va EKB = EOB =80°.
__Tia (1) va (2) suy ra AEKD cén tai K va ¢
EKD = 180° — 80° — 60° = 40°.

_Suyra
KFD = ?ﬂ Ma
KE( KC =409,

Suy ra E‘EE =an?
Mat khée do H
va D ddi xidng
nhau qua CO nén
ED_= EH va
HEC — DEC = 30°.
Suy ra AEDH déu. (3) 5
Ta lai co
—— ——— —
HBQ = HEC (d6i xdng). Suy ra HBC = 30,
Ma C = 60° nén BH 1 AC. Viay H la tryc tAm
ciia A ABC (4)

Tir (3) va (4) suy ra dpem.

Whan x€t : Cac ban co 161 giai 161 : Nguvén Dite Ding,
Triin Dinh Tri, Phong Chau, Vinh Phi ; Boi Ngoe Anit Nam
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Dinh, Phgm Ding Hodn, Thanh Liem, Nam Ha ; Hodng
Thanh Hdi, PT néing khidu, Trinh Thi thiy, Hai Duong, Hai
Hung ; Bdng Thuc Trinh, Nguvén Bd Hing, Nguyén Anh
Cuirng, Nguyén Diic Phueang, Nguyén Anh Tii PTCS Trung
Vuong, Pham Nguyén Thu Trang Trim Huong Oupmh Tu
Liém, HA Noi ; Lé Vi€t Hdi, Lam Sdn Thanh Hoa, Lé Thi
Ngoc Hoa, DHSP Vinh ; Phan Thi Thanh Thiy, PT ning
khiéu Ha Tinh ; Trin Thanh Quang, Quéc hoe Hué ; Pham
Digu Hdng, Qude hoe Quy Nhon ; Hodng Viét Newr, Hodng
Xudn Anh Dao, Bién Hoa, Déng Nai.

VU KIM THUY

Bai T4/198 : Cho p la mét s6 ngugvén 6 1é.
Chiing minh rdng téng cac liy thita béc p ciia
p 86 nguyeén lién tiép chia hét cho p?.

Lai gidi ¢ Ta chi céin gia thist p 13 s6 tu
nhién 1é. Xét p s8 ng'uyenﬁlién tiépm, m + 1,
«.y M +p = 1 khi chia cho p dugc p s6 du khac
nhau nén tlp cdc s6 du la

X={O;I;2;...;p-l}.

Gid st m +1i chia chop duj véii,j € X
thim+i=pk+jvaikeN

Dodd : (m +i)p - jP = (pk +j)P - jP

p=2Z
= 2 G, (phY ™t +p . (ph) PN+
=0

=2

B C, pr Dt i 4plk ol = 0
(mnd;g)

Suy ra :
A=mPtm+1P +... +(m+p-1Y =B

=17 +2.. +(p — 1) (mod p?).

Vi p tu nhién 1é nén :

B=[P+p-1P1+[2 +(p -2P] +..

.+.+[(p;1)P +(p;"1y’]
NhUngvéijE{l;2;...;PT_{}thi
=P =

P2 k
s _Pz‘zl Gy PR 1Y +}?2 HFl=0

(mod p?)

Do dd :

B = 0 (mod p?) = A = 0 (mod p?)

Nhgn xét : Co 118 ban gifi 161 gidi vé va déu gidi diing.
Mot s8 ban chilng minh béing phudng phap quy ngp. Néu cac
ban c6 sl dung dinh i Phec-ma nhd holic khong dé y 14i
(Pk)"™ i 0 < ¢ < p - 2 chia hét cho p® ma xoay quanh €
dé suy ra Cj chia hét cho p thi ec ban danh sit dyng gi# thidt
P nguyén 18,

Cac ban c6 nhin xét va I6i gidi 16t 14 : Pham Lé Minh
(9T, Lam Son, Thanh Héa), Chu Nguyén Bimh (124, DHSP
Vinh) Tran Quang Thanh (10T, Amsterdam, Ha Noi), Thdi
Minh Hodng (10T1) Nguyén Binh Khiém , Vinh Long), Vi
fnke Som (10CT, Luong Vian Tyy, Ninh Binh), Pham Hodng
Viér (11A, Quéc hoc Quy nhan, Binh Dinh), Ngd Dirc Thanh

(%A, BE Van Dan, Ha N6i), Lé ngoc Gidp (7A, Dong Son,
Thanh Héa), Nguvén Thdi Ha (10M, Mari Quyri, Ha Noi),
Trinh Héng Mai (9 Toan, Chuyén Thai Binh)

Rii nhiéu ban dé nghij déi chii 16" o dé m thanh chil “ducng” !
Hoan nghénh phat hign cda cic ban.

LE THONG NHAT
Bai T5.148. Cho 13 s6 thuca,, ..., a,;khdc

nhau déi mét, Chitng minh rdng ton tai q Ui
a, 1 =j, k < 13 sao cho

o L
1+aq, 2+y3
L& giai (cia da s8 c4c ban).
Data, = tgx, ;x, (- o Pt A e B S B

Khong mat téngquat, gidsia, <a, < ... <a,
Kilidd*.fr,ﬂ?{x] S e o
x, + . Doan [x,, x, + ] duge chia thanh 13
oan bdi cde diém Xy, X3, ..., X 5. VAy ton tai
doan co do dai < n/.
Néuod <zx-x_, <
Jr I '
Eﬂ-ﬁ(lE{z...}.S}}thi
O<tgx-x_,)<tgn/l2
g%, —igx;_|
i B L S S
1 +igx,. tgx,_,

a;—a;,
)l

l1+aa

(ot Fxa

< tg%i2

< tg T2 (1)

Neéu chi ¢6 0 < (x; +) ~;, < 7= < lifz;
thi 0 < tg (x; + 7 —x,;) < tgn/12
=0 < tg(x; —x;3) < tgn/12
G} !

3
< T'l'—a;'&;; tgnii2 (2)

[2-V3
M@tkhﬁctg%:gg(%_%_,, 2+'J;(3)

(1) ; (2) va (3) cho dpem.

Nhiin xét. 1) K& luan cia bai toin manh hon (theo cich
chiing minh tren).

=)

aj — ag 4 i
IT+aa “ %713
2) MOt 56 ban & chuyén tosn Trén Phu (Hai Phong) con
cho cdch gidi khéc : chia dudng tron don vj thanh 13 cip (26
g6c), =au d6 cling s dung nguyén li Diricle.

NGUYEN VAN MAU
Bai T6/198 : Gigi phuong trink :
12(0(x + )7 + 1 + % + (31/12)?) = V1993
L&i gidi ¢ Trén mat phdng véi hé toa do
Decae vudng gdc ldy cde di€m A (-1, -1) ; B(0,
% ) vaxét diém X (x, 0) m%m trén true hoanh.

Hién nhién cd :

0<
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XA+ XB = AB ¥ X € truc hoanh (1)

Vi tung d6 chia A, B trai ddu nén A, B nam
khdac phia ddi véi truc hoanh ; va do dd doan
théngAB cAt truc hoanh tai 'diém C. Tir do
suy ra :

Din "="a (1) xdy ra =X = C (2)

Dé thdy dudng thing AB cd phuong trinh
43x - 12y + 31 = 0 Suy ra digdm C cd toa db

31
(—Er 0)yvado vay X = Cex = e (3)
Viét lai (1) dudi dan
'J1993
Vix +1)F +1 + 2
(x+I)y+1 x +(12} e
YxER (1)
" & (4) xay

Khi dd, theo (2) va (3), ddu "=
31

ra =x =

43
Piéu nay ching té phuong trinh di cho cd
31

duy nhét nghiém x = T

Nhin xét : 1. Toa soan da nhin duge 163 158 gidi cia
céc ban hoc sinh & khip moi mién dit nude gdi vé&. Chi yéu,
cac ban d4 giai bai toan theo mdt trong ba cich sau :

a) SU dung phép binh phudng hai vé& cila phuong trinh
dA bién dbi phudng trinh d4 cho vé mat phudng trinh hac 2
ddi vdi x. (CAch giai nay tuy khong phile tap, nhung gip phai
céc tinh toan céng kénh !)

b) Sit dung phudng phap hinh hoc.

c S-u dyng bét d?mg thilc MincApxki :
VaZ+b +Voi+d =@ +e) + (b +d)° ¥a bc d ER.

2. Rét nhiéu ban, trong 18i giai clia minh, d& s dung mét
trong cic khing dinh sai sau :

i) fix) = gix} =frrj = g{t)’ (Chii § : Neti chung, phép
binh phuang hai v& ciia phuong winh la phép bién ddi hé
qud}

i) Vi a, b,f,dERl’.h‘!
Vi +br +V +d@ =V(@+c) +(b+d) «ad = be._

(Chit § : Vdig, b, ¢, d € R thi Va© +b° Ve +d =
\r(_a +¢)° + (b +d)" <= cd ding thévi ad = be vdac +bd = 0).
iii) 18| + 1B = 1a +B] =savab cing phudng (cong tyén).
(Chaii ¥ : 1a| + |_T 1a +F ==avah ciing nudng {nghia
la cling phudng va cing chidu)).

3. Céc ban o 181 gidi 16t : Nguyén Thi Thanh (cp I
Héng Bang, Hai Phong) ; P8 Hd Nga (PTCS Ddng Da, Ha
N&i) ; Nguvén Quang Nghia, Pham Lé Hing (PTCS Trung
Nhi, Ha N&i) ; Tritn Minh Anh, Nguvén Anh Ti {(PTCS Trung
WVucng Ha Noi) : Ngd Duc Thanh, Nguyén Phii Binh (PTCS
B& Vin Dan, Ha Moi ; Tridn Vdn Long (9 PTNK Thanh Liém,
Nam Ha) ; Phagm Tudn Anh (9T Phan Boi Chilu, Nghé An) ;
Nguyén Hiing Tam, Khdng Exic Thién (PTTH Hing Vuong,
Vinh Phi) ; Nguydn Minh Hdi (PINK Hai Hung) ; L& Cong
Son (PTTH Viét Dic, Ha Nai) ; Trinh BDdng Giang {FPTDL
Marie Curie, Ha Noi) ; Nguyén Trong Hau, Ngo Thdi Hiong,
Binh Thanh Trung (PTCT DHTH Ha Noi) ; Lé Tudn Anh
(PTTH L& Ldi, Ha Tay) ; L¢é Té Yén Phu (PTTH Son Tiy,
Ha Tay) ; Binh Huy Bnh (PTTH Hoang Van Thy, Hoa
Binh) ; Pham Thy Hing (PTTH Chuygn, Théi Binh) ; Trinh
The Huynh (PTTH L¢ Héng Phong, Nam Djnh) ; £unh Thu
Thity, Bai Hoang Cwémg, Vii fhic Son (PTTH Luong Vin
Tyy, Ninh Binh) ; L€ 84 Nguvén, Hoadng Thi Tupfe {PTTH
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L& Lgi, PTTH Lam Son, Thanh Héa) ; Phan Thi Thuc Anh
(PTTH Phan Boi Chau, Nghe An) ; Phing Qude Dink, Trin
Vain Chuong (Trudng Le Khi€t, Quang Ngai) ; Nguyén Minh
Tho (Qude hoc Quy Nhan) ; Pham Hing Kim Khdnh (FTTH
L& Qui Don, Long An) ; ¥4 Hodng Trung (PTTH Chuyén Tra
Vinh) va Nguvén Xudn Hing (PTTH Budn Ma Thudt, Daklak)

NGUYEN KHAC MINH

Bai T7/198. Héi c6 tdn tai hay khong mot
ham 86 lién tuc f: R — R sao cho :

2 !
4fix) flx + %) flx + —;E) —[fx)P - [fix +g}}3 -
2n 3 2 o n 3 2r
=iflx* 3 )F = cos’x +cos*(x + 5) + cos?(x +?)

YxER
L& giai (tdi cA cdc ban)

2n
cos’x+cos” (x +—} +cos” (x + —u}

Xét gix) =
1
gfx) = cos’x + (5 cnmrgsim‘}z+
1 V3
i s -1 cinx)?
( -z-cusr D) ginx)
1
R B SR I
cos“x + 2fos~x +25m X 2

3
Vay gix) = 3 ¥ x

Néu fix) 1a ham tudn hoan chu ki % thi v&

trai bang [(fx)]>.
33
Vay néu chon flx) = 5 thiflx) 1a ham

litn tuc va théa man diéu kién dat ra.

Nhaén xét. Cac ban glli 10i giai d€n déu cho Idi gidi ding,
Néu han ché trong 13p ham tufn hoén chu ki & thi ¢6 thé
dung dudc IGp 1At ci cAc ham s6 théa man phudng trinh da
cho. Néu chi han ché trong 18p ham dn hoan chu ki /3 thi
nghiém trén la duy nhét.

NGUYEN VAN MAU

Bai T8/198 : Cho 36 nguyén duongn > 1.
Gid sit ¢6 n 86 nguyén x,, X, ..., X,. Thay tdt

ed cdc s6 nay tuong ung bdi cdc s6
Xy Ty Ay Ay Xy tX, X, X Voi
; , : di

e T S 2 2

ede 88 mai nhan duoc lai lam nhu thé, v.v...
Hay tim didu kién can vé dii déi v6i x,, x,, ... X
dé trong toan bo qua trinh thuc hién viée thay
56 trén ta ludn chi nhan duoc cdc s6 nguyén.

Loi gidi : V6i mdi & € N* ki hieu
o), 2, 2} 12 cde s6 nhan duge sau 14n
thay s6 tha k. Dat :

min {x?‘) i

I

nt’k r x}rk}}r k€ N*

M, = max {x}l‘},x(}‘), ,x('ﬂ‘}, ke N’

Vi méi k € N* goi s, 14 s0 8t ca cac s6 co
gid tri bing M, cia day rﬁ“ 2K, x(8). T
tinh chét cda trung bink cong 4é d.mg suy ta

https://tieulun.hopto.org



https:/‘www.facebook.com/letrungkienmath

m Em,<..sm sm,, <.

M=Mz2..2M, 2M,,=..

Hon nita, dé thdy, néu M, = M., va
29, 2, .., 2 khong déng thoi bing nhau
thi 8, > s,,,. Suy ra, néu 2,2, .«
khéng déng thdi bAng nhau thi tén tai s € N*,
I <s<sg,sa0choM, > M. Dodd:néu
voi mdik € N* déucsxi®), x(, . ., x(* khong
dbéng thdi bang nhau thi s& tén tai day
{M, } ®i = I 1a day gidm ngat va bi chan duéi
béi m,. (1)

1) Gia st vdi mdi £ &€ N' cde sb
2, 2, .., xK) déu nguyén. Khi dg, hién
nhién, M, nguyén V k& € N*. Ma trong doan
[m,, M,] chi e6 hitu han cdc 56 nguyén nén tu
(1) suy ra phai tén tai ¢ € N* sao cho
x?] = xg‘) == xff). Goi £, 14 s8 bé nh4t
trong cdc sd ¢t nhu vAy. Hi€n nhién ty 2 1.
Gid sit t, > 1. Khi dd :
©fla =D 28,70 xli=D +40,-D

I’(!ro - +x?o b

2

Suy ra :

® Né&u n 18 thl affe™ D=xle™ D= =~ D),
mau thudn véi cdch chon Lo

® Néu n chéan thi :
wie o mill, IV =xlla7?) (2) va:

e D=alle~ Ve, =201 (8)

Gig st xf's =D 4+ ~ D (*). Khi d6, véi quy
ube 2 = x, Vi = T, n, ti (2),cd
Isfu- 2+ xgn =2) xgi., =2) +.1'£‘a —2

3 = 2 ==
5 o ). Buy ra

Igtu _“2} +I£.tq_3) - i +.I:;1In =2 = 2-1'510 ‘” {4.}

Mat khde, tit (3) cd
xyo & 2} +Ig’o i 2) xstn _z} +Iglo 3 2}
2 & 2
xg.'a-—ZJ +I&lo =3

- 5 =alo =), Suy ra

affo D + .. +xlo 7D = 24, ~ D, mau thudn
vii (4) (do (*)). Mau thuén nay cho ta
1?9 b xgo S va do dd
e~ Ve alls =~ DadnH & x0 ™D, mau thudn
v6i cach chon £ .
Tom lai, phéi cd ¢, = 1 va tir dd suy ra :
®x, =x,=..=x (5 néunlé

https://sites.eoogle.com/site/letrungkienmath

Ox, =x,= ..=X_,X =Xx,= .. =X, va
x; = x, (mod2) (6) néu n chén.

2) Ngudc lai, dé thdy, vai cde s nguyén x,,
X3y .oy X, thoa méan (5) néu n 1é, hoac thda (6)
néu n chln, ta s& cd x{k), xK), ., x() déu 1a

cac s6 nguyén V k € N*.

Véy : Trong toan b qué trinh thyc hién viéce
thay s6 ta luén chl nh&n duge cdc s6 nguyén khi
vé chi khi cdc s8 nguyén x,, x,, ..., x_ hodc théa
(5} néu n 1é, hoac thoa (6) néu n chéin,

Nhiin xét : Hiu hét cic ban gii 181 gidi 16 t6a soan chi
ra didu kién cnva dulaxy = x3 = .. = x5 | MOl 86 ban khac
bd st didu kién x) = x2 (mod2) khi # chdn. Duy nhft ban
Phung Scn Lam (127, Phan Boi Chau, Nghe An) b 18i giai
hoan chinh.

NGUYEN KHAC MINH
Bai T9/198. Cho tam gidac ABC nhon.
Chung minh rdng :
IR+ri<a+b+c
L&i giai, Ta ching minh bt didng thic
manh hon :

2+V2)(R+r <a+b+e (1)
db+
N e i ol +%,
2R(1 +3)

sinA +sinB +sinC
" cosA + cosB + cosC
ham s sin va dang thdc quen thudc cosA +

=1 -'rg {ding dinh 1i

+cosB +cosC = 1 +§-) gid st A 12 goc 16n nht

trong AABC, tacd A = %; hon nita AABC nhon,
ZcA< % (2). Ta s& ching minh

nén 3

, A
SOV e ottt Scoxs

cosA + cosB +cosC s (3)
cosA +23in§
Thét vay, bign d6i & v& trai sinB + sinC =
e B-C
2sin 5 cos 9 va cosB + cosC =
B+ B-C -
2cos 5 cos 3 fau dd thay
. B+C B+C :
sin — g o8 - 2 lan lugt bang

A A
cos E’Sini roi nhan chéo, rit gon va bién

e 3A B "'C
déi, duge (3) 06— (r.ns—?—— -1)=0(4)
3 E x o 8AV 3
i < s ety Rty
T (2),-ta °In _ed 3 = 2 < 4 nén

3A B-C
s < 0, cbn {oos ——- - 1) thi hi€n nhién < 0,

7
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do d6 (4) ding, hay (3) ding. Xét ham sd f(x)

x

ginx + Zcos—

o R O xde dinh trén doan [%, g] vA
cosx + 2sin§

=1 sinix
cd f'(x) = { < 0) hay fix) nghich

(cosx + Zsin-é—)2
bién trén F ”—]

3’2
b4 T A
YU fla) > (2} Y x E (3,2) hay
A
ginA + Zcos
2 o L
>1+ 2 vdi moi A € [3,2].

cosAd + 2sin-§

K&t hop diéu nay vai (3), ta cé (1) ding, suy
ra dpem.

Nhiin xét : 1. Co 68 ban tham gia gidi, trong s6 do c6
63 ban gidi ding. Céc ban sau day c6 16i gidi 161 : Lé Nguyén
Chdt (11T - Lam Son, Thanh Héa), Chu Nguyén Binh (124 -
DHSP Vinh), Nguyén Tdn Crong (11A, Ly Tu Trong = Cén
Tha), Nguyén Minh Hdi (12 todn Trén Pha = Hai Hung).

2. Ban Hodng Thi Tupér (12T Lam Sdn, Thanh Hoa)
chiing minh "2 (2R + r) a + b + ¢" rfi suy ra dpcm. Ban Ngo
ke Duy (10T - PTNK - Hai Hung) goi Of, OJ, OK 14n lugt
1 khodng cach tit O dén BC, CA, AB rdi ding bét dang thilc

: 1
Tst—bir-sép dé c6 OLa + OU.b + OKc < 3 (O + O+ OK)

(@ + b+ ¢) (*). Ma vé trii ciia () bing 25 (vi O ndm trong

AABC do A nay nhon) nén Wingr (@ + b + ¢), suy ra 3r <

(4 + OF + OK va dung didu nay dé chitng minh bii todn.
DANG VIEN

Bai 10/198. Cho ti dién ABCD, vdi diém
O d bén trong. ung vdi mét BCD, nguoi ta ldy
diém O, déi xing véi O déi véi mat phdng
(BCD) roi ké qua O, mat phdng song song v6i
mat phang (BCD). ch_‘zt phéng vita ké tao vdi
mdt BCD va cde mat phdang chiia cde mat con
lai cita tit dién thanh mot hinh chép cut. Déi
vdi cde mdt con lai, ngudi ta cing lam tuong
ty va thu duge thém ba hinh chép cut, Xde
dinh vi ri ciia diém O sao cho téng thé tich
ciia bén hinh chép cut tgo thanh la nhé nhdt.

Lé&i giai. Goi B, C,, D, lan lugt la giao
diém cta cdc tia AB, AC, AD v6i mat phang
qua O va song song véi (BCD) ; I 1a giao diém

cia 00, véi . 4
(BCD). Ha AH L
L(BCD) cét

(BCD), (B,C,D)
tuong ing taicac 8
diém H, H, Ki D
higwV, V,, Va, V,,

V,linlugt 1athe &

tich cde hinh td

dien  ABCD, y

8

OBCD, OCDA, ODAB, OABC va V'l, Vs V’3,
V’, 1an lugt la thé tich cac hinh chdp cut cd
mét day la BCD, CDA, DAB, ABC. Do cic td
dién ABCD, A, B, C,, D, déng dang nén :

v+v, (aH)\’ (AH+HH)’
T=LA_H 0] RN
3
AH +10,Y OI . ; V;
gl =(;_+—)~*=(;+—)3
AH AH v
v, S
hay V+ V', =V +_‘}-) =
Vi v
V+3VI +3;,;;+EI Do do V,L = 3Vl -
v v
v +?;-2'. Mot cdch tuong tu, ta cd cong thuc
mﬁrﬁng:V’i=3Vi+3-{,— +1—;~3~{1=1, 2.3 4).
4 4 34_. 1 4
Suy ra EW'[=32V! +-1;>.4V2 +?,.732 Viz
i=1 i=1 i=1 i=1
3V+3 V2+ il
; f’-—‘L“ ﬁ.ﬁ_
_31.,7_',& i_ﬂ
i £ 1618

Vi \
g0 dl I+Vi+VE+Via— la

i theo

Bunhiacopxki-Cési, ta cd
V+V2+VE+V) x P+ +12+1) =

2 (V, +V,+ V3 +V)% = V2,

v

con Vi +V3+V3 +V3 Bl vi ap dung
Bunhiac&pxki-Cosi sau dd ap dung tiép bdt
ding thiic Tsébusép, ta cd :

V=V, +V,+V, +V) <

<4 . (VE+VE+VE+VH(V +V,+V;+ V) <

3 3

< 4.4V} +V3+V3+VQ).

Suy ra t6ng dang xét nhé nhat khi va chi
khi V, = V, =V, =V, hay O la trong tam td
dién ABCD.

Nhgn xét : C6 70 ban giai bai nay va 18t ca deu gidi ding.
Lo gidi 16t gdm ¢ : Ha Thanh Hdi ( 12T Lam Son, Thanh
Haa) ; Bii Tudn (10A chuyén Thai Binh), Kigu Hiau Dang

(12A - chuyén Hong Vudng, Phi Tho, Vinh Phi), Dinh
Trung Hing (10M Maric Curie, Ha N&i)

DANG VIEN

Bai L1/198. Ta cing moét diém cdch mdt
dét mét khoéng h ngudi ta dong thoi ném di
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hai hat theo phuong ndm ngang vé hai chiéu
ngugc nhau vdi van téc tuong ung la v, vav,.
Chitng minh rdng khi khodng ciach hai hat la
X=(v +uvy) \‘ufuz,fg thi vécto van téc ciia hai
hat @ thoi diém dy sé vuéng goéc vdi nhau vdi
g la gia téc trong truomg. Bo qua suc cdn clia
khong khi.

Hudng déin gidi. Sau khi phan tich chuyén
dong cha tiung hat (dude ném di theo phuong
nam ngang), di dén nhéan xét : & moi thoi diém
hai hat déu cung nim trén mot dudng thang
nam ngang va khoAdng edch gitta ching ¢ mot
thoi diém ¢ bAt ki sau khi ném s8 bing
X = Ut + ot = {UI + uz}t, tit dd suy ra thoi
di€m ¢ khi khodng cach x = ®, +v,) fufu:,fg

t_ X : uuiru?
g

u‘,+u2

(1). Sau dd tinh tg cla

gde a va géc S ma hai vecto van tdc cla hai
hat hop vdi phuong ndm ngang ; dua vao (1)

1
suy ra lga = 2B’ dodd a + B = 90°. Tit do rit

ra diéu cdn phai chitng minh.

Nhin xét. C6 58 em da gui bai gidi, trong 6 do c6 53
em co |0i giai ding, dac bi¢t 1a cic em : Trieong Ding Nghia,
11B Qudc hoc Quy Nhdn, Binh Dinh ; Nguyén Duc Viét
12CA, PTTH Bii Thi Xuén, tp H6 Chi Minh ; ¥a Thi Bich
Ha 11 PTTH chuyén Thai Binh ; Hodng Ditc Phuong Bo 10b
DHTH Ha Noi ; Phan Hoang Viér 11A Quéc hoc Quy Nhdn,
Binh Djnh.

MAI OANH
Bai L2/198. Cho mach dién nhu hinh v&,
R; BRjg '
17 g e
trong R

a) Chiing minh rdng cudng d¢ dong dién
chay qua ngudn K., r|) khéng phu thugc vao
sudt dién dong va dién trd trong cia ngudn
(E,, rp).

b) Viét bidu thite tinh céng sudt tiéu thu
tong cong trén bon dién trd R,, R,, Ryva R,.

Lasi giai : a) Dong dién trong cdc doan
mach duge ki higu va tinh theo chiéu vé trén
hinh. Taed I, =1, +1I';

Upp=Uyy *Uyp = R)I; TR, =

= RJI, +Ry(I, +T) (1) ;

val,=1,-I;
Vol B ¥y~ Iy Y =
= R, + R, - 1) @)

Nhan (1) vai R3 + R4 va nhian (2) vdi
R; +R,, sau dé cong lai ta duge :

(R, +R,+R; +R)U 5 =
=(R, +Ry)(Ry + R, +1,) + (R,Ry — R R)
Theo gia thiét R,R; — R,R, = 0, do d¢
_ (R +R)(R; +R,)
Al TR, R ot Iy
Mat khde U,p = E; —r;I. Do d6 suy ra
El
T (R, TR)([R; tR,)
R +R,+R,+R, I

161 +1,=D

I

Nhu vay déng dién qua ngudn (E;,r;)
khéng phu thuéc vao E, va r,.

R, B R, VK,
b) Tit gia thiét 7 = R, suy m-R_s = R, do
dd ta lai cd :
E

2
" (R, +R)(R, + Ry
+ #
Ryl t R R, 577

r

Nhu vay cong sudt tng cing tda ra trén
bon dién trd R R,R,R, 14 :
P=EJ+E,I' +r 3 —rI?
Thay cde bi€u thic dé tim cta J va I’ ta
duge
E2
P= : x
B FR)B FRy o
R, +R, +R, +R, rl]
(R, +R,}(Ry+R,)
+
R, +R, +R, +R,
3 ES (R +R3)(R,+R,)
(RytRJ(R Ry o, ByHRgHR IR,
+
R *R,*R,+R,
Nhiin xét. C6 11 em A3 gli bai gidi, trong dé 6 2 em

o6 1di gidi ding : Trweong Ham Yéng, PTTH Li Td Trong, Cin
Tha, ¥a Thi Bich Ha, 11C, PTTH chuyén, Thai Binh.

MAI TUNG

X

9
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s\ N
[

DE RA KI NAY
Cac lap PTCS
Bai T1/202 : Tim cdc s6 nguyén t& dang
21994" + 17 (n € N) bi€u dién duge dudi dang
hiéu cac lap phuong cta hai s6 ty nhién.
NGUYEN DUC TAN
Bai T2/202 : Chuing minh rang diéu kién
can va du d€ cdc sd a, b, ¢ cung diu la :
1 1 1
gk ac the > Dug ==+ == o= ()
ab ac be
NGUYEN DE
Bai T3/202 : Cho tam gidac ABC néi tiép
duong tron (). Duong phan gidc trong cta
goc A cit dudng tron (0) tai di€m thid hai D.
Mot dusng tron thay d6i luén ludn di qua A,
D cat cdc dudng thang AB, AC tai cic diém
tuong utng M, N. Tim tap hop trung di€m [
cia MN. '

DANG VIEN
Cae lgp PTTH

Bai T4/202 : Choe ba s nguyén
a,b,c, a}U,ac—b"=P=p1<p‘,..rp
trongdd p,, .

m?

.» P, 12 cdc 86 nguyén t6 khac

nhau. Goi M(n) la s6 cdc cap s8 nguyén (x, y)
théa mén

ax? +2bxy +ey’ =n
Ching minh rdng M(n) 1a hitu han va
M(n) = M(P*, n) véi moi k = 0
Dé dyf tuyén thi todn qudc 1€ nam 1993
Bai T5/202 : Giai hé phuong trinh :

3
X = -é-cos T X5
x,= —Q_C{JSJI.‘Ej

J.:j ="'9_“C03.‘I14

3 -
.IJ = 9 -CGSJ'EJ,;

TO XUAN HAI
Bai T6/202 : Giai phuong trinh
1
arc sin cosx + arc cos Si"-ﬂ.x = E X

NGUYEN VAN MAU
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Bai T7/202 : Cho tam thdc bac hai :
f(x) = ax’ +bx +¢ v6i cdc hé s§ duong va
a+b+ec=1

Ching minh rang v&i moi s6 nguyén duong
k thi :

k
fx) = [f Vo)
TRAN VAN HANH
Bai T8/202 : Ki hitu N* la tdp cdc sf
nguyén duong. Tim t4t c& cdc ham
f: N*——N" théa man dong thoi cdc diéu
kién sau : :
Dfn+D>f(n)¥neEN
2) fifin)) = n+ 1994 % n € N*
NGUYEN MINH DUC
Bai T9/202 : Quay hinh vuéng ABCD quanh
tAm O cla ndé mot goc ¢?, 09 < p < 907 duge
hinh vuéng A'B’C’D’. Ta goi giao diém ctia AB
vaA'B'laM,BCvaB'C'laN,CDvaC'D'1aP,
DAvaDA’la Q.
a) Tinh dién tich td gidce MNPQ theo
a=AB vap.
b) Véi gdc ¢ nao thi chu vi phdn chung hai
hinh vuéng bé nhat.
~ DAO TRUONG GIANG
Bai T10/202 : Cho t1i dién déu ABCD. Tim
quy tich nhitng diém M sao cho téng binh
phuong cac khoéng cich tif dé dén cac mat
cla td dién bing k- cho trude.
NGUYEN MINH HA

Céc dé Vat Ii

Bai 1.1/202 : Anh sdng mat trisi chidu song
song véi mot bie tudng thing ding va tao voi
phuong thing ding gdc nhon «a. Diing trudc
tudng, ding mot guong phang, mot em bé
chigu danh sang vudng gde v6i mat tuong. Khi
dd mét phdng clia guong tao vl mat dadt mot
gdc bang bao nhiéu ?

NGUYEN DONG

Bai L2/202 : Cé moét ampe k&€ ¢6 nhiéu
thang do, cd dd chinh xdc ecao, cd nhiing son
riéng biét cho tiing thang do. Dung ampe ké nay
dé do cuding d6 dong dién trong mot doan mach.
Néu sit dung thang do 10mA thi ampe k& chi
I, = 2,95 mA. Sau khi chuyén sang thang do
3 mA, nd chi I, = 2,90 mA. Héi cuding dé dong
dién ldc trude khi méc ampe ké& l1a bao nhiéu ?

TO GIANG

Chii ¥ : = Mé&i bai giai viét riéng trén mot
manh gidy. Ghi s6.cia bai 6 gdc trén bén
trai ; ho tén va 16p, trutng, huyén, tinh d
gdc trén bén phai.
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For Lower Secondary Schools

T1/202. Find all prime numbers of the form

2199 4 17 (n € N) which can be written as a
difference of cubes of two natural numbers
NGUYEN DUC TAN

T2/202. Shuw that 3 numbers a, b, ¢ are of
the same sign ifand only if ab + be +ca > 0and
1 1 1
e 0

ab bc'
NGUYEN DE
T3/202. Let be given a triangle ABC and its
circumscribed circle (O). The inbisector of A
meets (0) again at a point D. A variable circle
passing through A, D intersects AB and AC at
M and N, respectively.
Find the locus of the midpoints I of MN.
DANG VIEN

For Upper Secondary Schools

T4/202. Let q, b, ¢ be given integers with

a >U,ac—bz=P:p',...p,n,where
Pjs---: P, are distinct prime numbers. Let
M(n) denote the number of pairs of integers
(x, y) for which ax? + 2bxy +¢y° = n.

Prove that Mfn) is finite and
M(n) = M(P*n) for every integer k = 0

IMO34, GEO 3.
T5/202. Solve the system

3
I!=gﬂﬂsﬂxg
5y
Xy =g cosmag
__‘5_3
IJ"_ 9 COSHIF

PHOBLEMS OF THIS lSSUk

T6/202. So]ve the equation

s
amsm COsX +arccoasmx = §‘I

NGUYEN VAN MALU

T7/202. Let f(x) = ax” + bx + ¢ witha, b, ¢ > 0
and a +b + ¢ = 1. Prove that

0. ok il .
fix) = [f( Vx)J* for every positive integer k.
TRAN VAN HANH

T8/202. Denote by N* the set of all positive
integers. Find all functions f:N*——N"
such that

Nfin+1) > fin)¥n N

2) fifin)) =n+1994 ¥ n € N*

NGUYEN MINH DUC

T9/202. Let A’'B'C’D’ be the image of the
square ABCD by the rotation of angle
o (0 < ¢ < 907) about its center O, AB, BC,
CD and DA intersect A'B’, B'C’, C'D’and DA’
at M, N, P and Q. respectively.

a) Calculate the area of MNPQ ina = AB, p.

b) Determine the value of ¢ such that the
perimeter of the common part of two squares
is minimum.

DAO TRUONG GIANG

T10/202. Let be given a regular
tetrahedron ABCD. Find the locus of points M

such that the sum of squares of distances from
M to each face of the tetrahedron ABCD is

equal to a given value k° .
\ NGUYEN MINH HA

TO XUAN HAI
P

="TH I\

CAlI CACH DAY VA HOC TOAN
VE MOT TIET DAY TOAN 6
Iop chon, I6p chuyén

Vige day — hoc todn c6 khi bt dfu tll cii cu thé dé di
dén cai i6ng quat nhung ciing c6 khi gidi quyé cdi tdng quit
ta & dude cii cu thé ma cd thé rit ngdn duge thai gian. Xin
néu vi dy :

DAu hi¢u chia hét cho 2 va 5% (k € N) 12 sy tdng quét
cia cic dAu hidu chia hét cho 2, cho 5, cho 4, cho 25, cho 8,

chi 125 di dude dua vao mét s& 1iét trong chudng trinh toan
6 O cic |t'1p i’_'hl.l"\-'ﬂn. |lip chon, Thyc ra, toan bd e diu higu
chia hét ndi trén o6 thé thuc hién tron ven trong mat i
day : DAu hi¢u chia hét cho 2* va 5* (k € N)

S6 N=a_ g g dy +I_"|;""5’1 vill dude dudi dang
L+ 2 Iﬂt+ﬂk...al ma Q0 =25 s
chia hét cho 2* va 3* dovay N i 2¥ { hay 53* ) néu vi chi néu
Bod el 2% (hay 5° ) vi chi nhiing s da madi chia ht
cho 2 (hay 5* ). Xét ede trudng hop cu thé

k = 1 ta c6 dfu hiew chia bt cho 2, cho §

k = 2 ta cd ddu hiéu chia hét cho 4, cho 25

k = 3 1a co ddu hidu chia hét cho & cho 125 13 cic diu
hiéu chia hét thudng sd dung.

N:anan_f...a

Hy vong r';'l.ng thuc hién tiél day niy s¢ dem dén cho cac
em hoc sinh nhidu didu bo ch.

NGUYEN DUIC TAN
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Danh cho cdc ban chudn bi rhi vao dai hoc

PE THI TUYEN SINH VAO DAIHOC
TONG HOP HA NOI NAM 1993 (KHOI A)
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A - Phén bit bude :

Cau I Xéthams6:y = (x — 1)2 (x —a)? (1)

1) Khao sdt sy bién thién va vé d6 thi cla
ham s8 (1) dng véia = 0.

2) Xdc dinh a d& d6 thj cia ham s6 (1) cd
diém cuc dai.

3) Chitng minh rAng v6i moi a, d6 thi ham
86 (1) luén ludn ed truc d6i xidng song song voi
truc tung.

Céau II. 1) X4c dinh m dé€ cdc bit phuong
trinh sau ¢¢ nghiém chung :

P=-2+m—-1<0

X +4x+2m-3<0
2) Giai hé bat phuong trinh
YVdx -7 <«x

Vx+5 +V56 —x >4

Céu I1I. 1. Giai phuong trinh :

dtg 2x - 4ig 3x = tg-’.?x!g?x

2. Ching minh rdng trong moi tam gidc
ABC ta déu co :

o i g SR

cos 5 +eos 5 +eos 5

S A B
sin 2 sln 2 Sin 2

B - Phén ty chon : Thi sinh chon mot
(va chi m6t) trong hai cau IV (a) va IV (b).

Cau IV (a) : 1) Tinh dién tich hinh phang
gidi han badi cac dudng :

y=[lgx] ;y=0;x=1/10;x=10.

2) Cho hinh lap phuong ABCDA’'B'C’D’ ¢6
céc canh bang 1. Trén cdc canh BB’, CD, A°'D’
ldn lugt 18y cdc diém M, N, P sao cho :

BM=CN=DP=g(l<ag<il)
a) Chﬁ_gg mmh
MN = —aAB +AD + (a- 1).AA
_b) Tinh cdc tich v6 huéng MN. AC” va
MP . AC’

Tit d6 cd thé ndi gi vé vi tri cua AC' d6i vai
mat phing [MNP] ?

Céu IV (b) : Cho ti dién ABCD co AB = x,
CD = b, céac canh con lai bing nhau va bang a.
Goi E, F ldn lucgt 1 trung diém cta AB va CD.

< 2

12

1) Ching minh rdng AB L CD va EF la
dudng vudng gdc chung ciia AB va CD. Tinh
EF_meo x ab.

2) im x d€ hai mat phang [ACD] va [BCD]
vubng gde vdi nhau. Ching minh ring khi ddé
ti didn ABCD cd tha tich 16n nhat.

Bai giai
Caul:1)Khia =0 thly = (x —x)°
y =3 =x)(2x-1); ¥'=0 =
x,=0,y,=0
e et
BB e
x;=1,y;,=0
b agras.: 1 +1 . ;3_0 _1 11 1
¥ =126-at iyl = 0=z, o= (1F37)
1
Y4,5% 38
Bang bién thién
1
o - 0 X, 3 Xg 1 o
y" el e = 0% ]
g -0+ | +0 o0+
1
+ 1—-”16\1 N
\ ,«7 SE\“U
Ddthi:x:ﬂ,yzg
y=0,x= 0,1
L4
1
i‘- ——
A i
36} - !
I 1 |
o z_r e x
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2) Vi hé s6 ctia x* duong nén dé thi ham s&
cd di€m cyc dai khi va chi khi phuong trinh
y' = 0 ¢d 3 nghiém phéan biét.

y=2&-1I)x-a)@x-a-1)

¥’ = 0 c6 3 nghiém phan biét <=

a+l]
5 =a
a#=] e g = ]
a+l
5 #1
+
3) Dat j.:=p.c+‘3‘3I
3 ive [y 1022
r=Yuly s for (2 )’]

Day 1a ham s8 chén nén X = 014 truc d6i xing
 + 1
hay'x = 512_ la true déi xiing.
Céu II : 1) Diéu kién d€ cdc b4t phuong
trinh ed nghiém 1a :
AYy=2-m=20

Ay=7-2m305Mm <2

Khidéx?-2x+m—-1<0=
X EXEL, ;X =] FV2-m

x +4x+2m -3 < Oe=x; <x € Xy

X34 = —-2FV7 -2m

Cac bAt phuong trinh cd nghiem chung

X% [(1-VZ-m <-2+V7-2m
x3€x;, |[-2-V7-Zm<i1+VZ-m
3<sV2-m +V¥7 -2m (1)
-3<V2=m +V7 -2m 2)

Diéu kién (2) luén ludn théa man VYm < 2.
Vay cdc bit phuong trinh c6 nghiém chung khi
3<V2-m +y7-2m
=9 < 9~3m+2 V2 —m)(7 -2m

m < 0
= [ m>0
m?+44dm —56 < 0
(thoéa man diéu kién m < 2)

e=m < 22 + 540

7
Z}Diéukien:zﬁxs5

Binh phuong céc v& ciia ting bat phuong
trinh, ta duoc hé tuong duong

?s =5 &

g s A e -
MO e b Sl
V25 —22 > 3 xl < 16

Céu I11. 1) Diéu kién : cos2x # 0, cos3x = 0 (%)
Ta c¢d ;
3tg2x - 4tg3x = tg°3x . tg2x
=3 (tg2x - {g3x) = tg3x (I +tg3x . tg2x) (1)
Nhén xét rang moi nghiém eta phuong trinh
ludn ludn théa man hé thite I +£g3x tg2x = 0 (=
cosx # 0) vi néu ngudc lai thi ti phwong trinh (1)
ta suy ra fg 2x = fg 3x = 1 +1g°3x = 0 (v6 li).
Ta co :

tg2x —ig3x = *
(1) =3, T‘W = tgdx «==-3tgx = tg3x
dtgx — tg'x
=-Jigx = —°:F——gji «=2tgx (5tg'x —3) = 0
I —=3tg°x
tgx =0
[ 3
tgx = £ 5

=kn(k € Z)
3
l::::l:arctg g"‘k.?t(kEZ}
ca hai hé nghiém nay déu théa man diéu kién (*)

A
2) Vi sin — +sm§+s£n-€ > 0 nén

e 2 2
B 3
cos§+cos-é—+cos—§ :
siné+s£n—3~+sin—{ o
p 2 2
cos£+c E-h: 3E<2 3 —4—+ ] -B—+ e
5+ cos 5+ cos 5 (sm2 sin smz)
< st C
ﬁ(s;ng +sm§—¢'c.~3§) o
+ ’sinE-F-sinE*-cosé +
g ) 5)
+ (sin-g-+ssin%-cosg) > (.

Diéu nay ding vi méi bidu thie trong ngoac
déu duong
A+EB

—_ 3 _—
Bl e naln o5 w
B Cc

A
= S8iN — C08 = + 51N — C08 — <

2 2 2 2

< siné + sin —.
Z 2
Tudng tu :
C

cos— < sin— +sin— :
2 2 Sht

AT e
< sin— +8in—

e 2 2

i3
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10 Cau IV (b} : 1) Do AC = AD nén AF L CD

Caw IV (a): S = [ |igxldx = BC = BD nén BF 1 CD
1 s i Vay CD L (ABF) = CD L ABva CD L EF
= — Ifgx|dx=—u lgxdx + | lgxdx DoBC =AC=CE L ABmaAB L CD =
|_-|,:1 {;E Jl. AB 1L (CDE)= AB 1 EF.
Vi lgx = Ige . Inx, ta chi cén tinh nguyén Vay EF la dudng vudng gde chung cia AB
ham cta ham 88 fix) = Inx. Tacd : va CD.

(xinx) =lnx+1vaylnx = (xlnx -x)
Suy ra :

1 10
Ssﬂge - (xInx —x) +(x£n.r—x]]] =
1,1’

=99 - 81 Ige
—s —_— = -
Zla)DatAB—eI,AD=e‘;AA'=93
+TinhEF:§FZ=AEQ AE? ma
e
AFL=II'—-&—;
x2 2 42
Juine heE N i T e
AE-4 = EF =qa g
oD ‘---b_-_ — o —p ]
Taco.--_?fN—MB+B_(p:'+CN > = EF = =V4aZ — b7 —x°
MB=(1-a)B'B=(a—1)e; 2
=A-.E’=E: {0‘:1‘:'#4(12—5)

—
2) Theo 1), do CD L (ABF) nén AFB la gdc
phéng nhi dién canh CD. Gde nhidién dd vudng
=M= e L 8 Ly khi EF = - == Va7 —b7 — =7 = 5 &=
hay MN = —aIB+A_H!')+(a—1}A—A*'

— — —
CN = aCD = —ue,

ot g g —» 40’ — b?
l:;}Thena)ll:hu‘lch———m:e,+.c_-2+(r::41)e'3 AN .
mAAC = +e, +e,
X g e Khi d6 Vzep = Veapr ¥ Voanr =
= MN .AC = ["“ﬂ{-‘1+ ez+ (a—1)ey)(e, + e, tey)= 1 1
3+1+a—1;oa4"5 'L MN =5 CF.Sypp+gDF . Sypp=

MB’+B'A +A’P 1 _[
_—a C "
ma MB’ = WBB’ = 3 3 S,gr (CF+DF) = 7 8 5. CD ma
A : %t Lhi
B’A’=BA= ! CD = b khong ddi nen Vpep 10n nhat khi

e hpear. — _I i —
AP = (1 -a)A’D’ = (1 —a)e, 8 gy 160 nhﬁtmEFA . FB .sin AFB 18n nhit.
~— — —

= MP“: aey _Ej' +(1 —ﬂi'i_a - Do FA = FB = ;—!,4-}‘2 = ha khong dé8i nén
= MP AC’ = {—el il = a}e,. +ae,)x ¥k e S
X(E +Ez+€3)=-f+(1-—a:]+a—~ﬂ= : \ b e -
==‘AC"_LMP . : «=sin AFB:I.:-AF,B?Q“_

Tit d6 suy ra AC’ L (MNP). NGUYEN VAN MAU
14
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Tap chi TH&TT s6 9, 1993 thong bao ring "dinh li 1on Fermat da duge ching
minh". Ti€p dd, trong s6 1, 1994, lai thong béo ti€p vé viéc da phat hién ra mot
ché héng 16n trong ching minh d6 nén dinh Ii nay vin tidp tuc 12 mét thach thiic
déi vai todn hoc. O 36 9, 1993, tdc gid théng bdo viét : "... Sau chung mot iné ki
thAt bai trong viée tim lai ching minh bé quén do, cde nha todn hoc da tin ring
trong thuc t& khéng tén tai ching minh so cdp v4i nhitng céng cu cia toan hoc
thoi ki Fermat." Bai bdo nay muén b8 sung thém mét it thong tin vé nhitng cd
géng tim tdi ching minh so cdp ciia nhidu nha toan hoc ling danh.

Truéc hét, xin nhéc lai ring khi n = 2 thi phuong trinh 2" + ' = 2/ {1

¢6 v6 s6 nghiém. Tap hop cdc nghiém d6 duge chia thanh cdc tap con, mdi tap con
gém nhitng nghiém cing dang (Kx,, Ky, , Kz,) chi khic nhau & hé s8 K nguyén

duong va khi K = 1 thi ta c6 nghiém (x,,y,,2,) véi x,,y,, z, nguyén t6 cung
nhau. Cd thé coi (x,, y,, 2,) nhu dai dién cho ca tap con. Sau day, khi ndi dén mét
nghiém (x,,y,, z,) cia (1) thi ta déu ngdm hidu ring X,,Y¥, 2, nguyén t6 ciung
nhau, nghia la (x,, ¥, , 2,) dai dién cho cA mét tap con vb s6 nghiém.

Khin = 2, ta ¢ dinh If quen biét sau day :

Dinh U 1. Khi n = 2 thi didu kién cin va di dé (x, ¥, 2,) trd thanh mot
nghiém cia (1) la 2, ldy gid tri u’ +v? cén x, va y, chia nhau hai gia tri u” - v?
vé 2uv, u va v la hai 86 nguyén duong ldy tiy y mién la chiing nguyén t6 ciing
nhau va chén lé khac nhau,

Nhan xét : z, bao git ciing 1& va 16n hon x,,, y, cdn trong hai s6 x,, , ¥, thi mot
chén, méot 1é. D€ cho tién, ta s& goi s6 chidn la x,, Thé thi :

]
i
qQ oo ueg

-

i

jellliag ugj ij yu

3IA BA

W =

x, = 2uv,y, =u?-v? z, = u? +v? (2)
Bay gity ta xét dén cdc trudng hop n > 2 va ching minh réng (1) khéng c
nghiém.
Trutng hop don gidh nhdt 1a trudng hop n = 4. Khi d6, dat 22 =X, y* = ¥,
22 = Z thi (1) trd thanh -
X2 +Y? =22 (3)
Néu (1) cd mét nghiém (x,, y,, z,) thi (3) sé cd nghiém (X, Y, 2y voi
X,=x%,Y,=y2,Z, =22 Theo dinh li I thi 4t la :

‘l ‘_I

Xg o EP% Yo =P2 _qgr Zo =p2 +q2
trong dd p, g 1a hai s6 nguyén duong nao dé nguyén t6 cing nhau va chén, 18 khac
nhau. Thay ¥, bang y°, ta cd :

o’

Ui Gunyo

¥ gt <py
Yo P, ¢ nguyén t8 cing nhau vi moi udc 56 chung cta ching phai la udc 6 chung
clia p, ¢ ma p, g nguyén té cing nhau. Vay (¥,. P, q) 1a mét nghiém cha (1) (v6i
n = 2). Vly, 1& (do Y, 18) nén g phai chiin. Vay, theo dinh 1i I, ta ¢ : g = 2ab,
¥, =0a? —b% p = a® +b?, trong dd @, b 13 hai s6 nguyén dugng nao dd nguyén t
cung nhau va chén, 1é khac nhau.
Vay : X = x2 = 2pq = 4ab(a? + b?).

F

Diéu d6 budc ab(a? + b%) phai la mot chinh phuong. Nhung ab va a? + 62 nguyén
td ciing nhau vi rAng néu d 14 mét ube s6 chung cia ching thi 4 sé chia hét
a? + b2 + 2ab, tite 1a chia hét a + b va do dd chia hét (a +b) * (a - b) tic 1a chia
hét 2a, 2b; d khong thé 14 2 vi nd chia h&t s6 18 a2 +b2 (do a, b chin, 1é khéc
nhau), viy d 12 udc s6 chung cliaa, b nénd = 1. Vi ab va o + b2 nguyén té cing

&

end ded os

&

15
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nhau nén muén cho ab(a? +b%) la mot chinh

phuong thi ab va a® +b% déu phai 1a chinh
phuong. Nhung a, b ciing nguyén t§ cung nhau
nén a, b déu phai 1a chinh phuong ; vay it phai
¢ nhitng s6 nguyén dudng r, s, £ sao cho :

a-——rz,b=sz,cr,3+bz=t3
Dodd:rf+s' =1
Dén day, ta chu ¥ rang vi @, b nguyén t6
cing nhau va chén, 1é khdc nhau nén r, s cing
vay. Mat khdc, trong lap luén & trén, ta chua

sit dung gia thiét ring 2! la lay thira bac 4 ma
chl méi st dung gia thigt z! 1a liy thita bac 2.
Vi vay toan bo lap lugn & trén déi véi x7, v}
va (z2)? cd thé lap lai hoédn toan d6i véi
&' va 2. Nhung r# +¢* < x} +y} vi v& thu
nhét bing a? +b? tic 1a bing p ma
p<pl+@?=2,<Z2=X2+Y:=x} +y]
Ré6t cudc, tit chd gia thigt rang (1) cd nghiém
Xy Yo%) khi n = 4, ta suy ra dude sy tén

tai ctia r, 5, £ cing théa man (1) ( mién la nhin
v& thi hai chi nhy mot chinh phuong chd
khong phai I2 ldy thita bac 4), chi khac 12

4 +3% <28 +y4 Lai tiép tuc lap luan dd,

ta s& di dén 7 +57 < +57 vv.. va cd thé
mai. Diéu d6 l1a vé ly trong pham vi cdc s6
nguyén dudng khi ta xudt phét ti cdc s6é
x,, ¥, hitu han. Vay ta c6 :

Dinh li II : Phuwong trinh (1) khéng cé
nghiém khin = 4

Hé qua : phuong trinh (1) khéng cd
nghiém khi n la mdt boi =8 cha 4. Vai edc
trudng hop n # 4, ching minh so cdp phic
tap hon nhiéu. Duéi day, chi xin néu vai nét
lich st :

n = 3. Euler ching minh nam 1753 trong
mot bite thu giti cho Goldbach.

n = &. Dirichlet ching minh nam 1825
trong mo6t cong trinh gii cho Vién han lam
Paris.

n = 14. Dirichlet chiing minh nam 1832

7. Lamé ching minh nam 1839.

Il

n

16

Véi n = 5, chiing minh da dya vao dinh ly
sau day : Néu x° +y° = z° thi mot trong cdc
s6 x, y, z phai chia hét cho 5. Dinh ly nay duge
md réng nhu sau : néu n 14 mot s8 nguyén t6
va 2n + I cing nguyén té thi tit 2" +)" = 2"
sé suy ra hoac x, hoac y, hoac z chia hét cho n.
Sophie Germain cdon md rong hon nita dinh ly
trén va dung dinh 1y cia minh d€ ching minh
ring n€u n 1a mot s6 nguyén té nhé hon 100
thl phuong trinh (1) khong cd nghiém dang
(x,,Y,:2,) trongdd x,,5,,2, déu khong chia

hét cho n.

Nhitng nha todn hoc litng danh da dé cong
sifc ra ma trong khodng mot thé ky, ciing chi
dat d&n nhiing két qua khiém t6n nhu vay.
N6i "Khiém t8n" vi tit nhitng két qua dé cho
dén ché ching minh tron ven (véi moi n) con
| xa viti. Hai chit "thét bai" néu ra d s6 9, 1993
cia TH&TT nén hi€u nhu thé&. Trong thap ky
40 ciia thé ki XIX ¢ kién sit dung sd phic dé
phan tich duge x" +y" ra thanh tich ctia n thia
s6 tuyén tinh duge dé xuét va théo luan. Trén
cd s8 dd, Kummer xay dung nén ly thuyét cia
minh. Day la cdi méc ma tit dd cdc nha toan
hoc chuyén nghiép hdu nhu tin chac réng
khéng thé cé ching minh so cip cho dinh ly
lén Fermat. Ndi "hdu nhu" ¢d nghia la cling
chua khang dinh han. Béi 16 Fermat da ghi
ring 6ng ta tim duge ching minh nhung tiéc
ring 16 sach khong di chd dé ghi. VA chang,
trong lich sif toan hoe, da titng cd nhitng bai
todn nhu bai todn Varing ma 15i giai so cdp
lai d&én muén hon cdc loi giai cao cép : nam
1770, Varing xuéng 1én ma khéng ching minh
dinh 1y sau day : mei s6 nguyén N = 1 ¢6 thé
bidu dién thanh mot téng k s6 hang, méi sé
hang la mot liy thita bac n ciia mét s6 ngiyén
duong, 86 k nay phu thugc vao n : i
af +...+af,

T 1909 dén 1934, nhiéu nha toan hoc Iting
danh (nhu Hilbert, Vinogradoév) da tham gia
giai quy6t bai todn v6i nhiing 10i giai cao cép.
Nam 1942, Linnhic méi tim ra 10 gii sd clp.

D& két thic, xin ndi thém ring : chéan li
thudng don gian nhung con dulng tim dén
chan I thudng quanh co, phic tap.

NGUYEN CANH TOAN
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LTS : Ki su QUAN NGQC SON nam nay 2. 86 987654321
61 tudi, khéng may bi bénh, héng ed hai mdt, Day la "s6 1on ngude” ciia sd 123456789 da
dd nghf huw ti nam 1982, Tuy dd "nhidu ndm  duge gi6i thiéu & s6 bao 1/1992. Cing gitng
séng trong béng 16i hoan toan®, nhiung éng nhy s6 nay, s6 987654321 cd dac tinh tuang

"vdn gilﬁnh n.*_ziéu thoi gian suy 'ng!.u, n:'n toi, tw nhung phic tap hon. Dac tinh nay duac
phdt hién nhiéu quy ludt It thi cia ede con ;
dién dat nhu sau :

sd" (theo thu 6ng giti Toa soan ngay 29/9/1993).

Cam dong truée tdm guong lao dong, long Khi nhén s6 987654321 vdi cac sé nhan nho
yéu khoa hoc, va cé thé néi la yéu doi, yéu tuéi  hon 100 déng thai théa man 2 diéu kién sau :
rrédcxial kf.su,'rtba sogn xin gidi thiéu bai bdo a. 86 dd khong phai 1a 3 va boi s6 ctia 3.
thu hai ctia ki su vdi ban doe.

Trong mot s6 bdo trude, s6 1/1992 toi da b. Téng cc chif s6 clia s6 dd nhé hon 9. Thi ket
ed dip gi6i thidu con s6 ki la 123456789, Ki ~ qua s&la mot s6 od mudi hoac mudi mét chi so.
nay xin duge giéi thiéu hai con s6 ki la khac Néu l1a mudi chit s6 thi dd sé la cac chit s6
ciing cd thude tinh I:l.mrng tu. tu 0 dén 9, khéng mot chit s6 nao trung nhau.

1.84 12345679. Chac nhiéu ban doc da biét Néu 12 mudi mot chit s6 thi tat y&u phai cd

tdi con sé nay vi mot dace tinh eing kha ki la i
- t6i thi€u hai chit s6 trung nhau. Ta goi day la

—— HAI CON SO KY LA

QUAN NGOC SON

Khi nhan con s8 trén vdi cdc s6 nhan bing  két qud thue, Ta thuc hién thuit toan don gian
9 va boi s6 cia 9 nho hon 82, thi két quAséla nhu sau : dem s& dau cha két qua thuc cong
mot s6 cd chin chit 56 gitng nhau. véi s8 cudi cua chinh nd ta duge mudi chit s6
Thidu : 12845679 x 9 = 111 111 111 ma ta goi la két qud dd didu chink. Va khi dd
12345679 x 63 = 777 717 777 mudi chit 36 nay lai trd thanh mudi chit s6
Tuy nhién con s6 trén con cd mot dac tinh  khéde nhau tit 0 dén 9.
thue ki la khdc nita ma it ai ngé tdi. Dac tinh Vi du : 987654321 x 8 = 7901234568
ki la nay duge phat bi€u nhu sau : 987654321 x 13 = 12839506173 (két qua
Khi nhan s6 12345679 véi cdc s6 nhan nho  thie)
hon 82 déng thisi khéng phai la sd 8 va boi sé 2839506173 + 1
ctia 3, thi két qua sé 1a mot s6 cd 8 hoac 9 chig  91€u chinh)

86 ma khong mot chit sd nao trung nhau". 987654321 x 61
. . thye)
0 day eiing xin md ngoac ndi thém, sd di 0246913581 + 6

cé con s6 gidi han 82 1a vi khi nhan con s6 ki 54y chinh)
la trén vdi cdc s6 nhan 16n hon 82 thi két qua
sé la mot s6 ed tir 10 chi s6 trd lén, khi dd dac
tinh ki la ndi trén sé khéng con nia.

Vidu: 12345679 x 7 = 86419753 ;

2839506174 (két qua

60246913581 (két qua

Il

0246913587 (két qua

Ta thdy trong tong s6 99 s6 nguyén nho
hdn 100 da cd 33 s6 nhan cho két qua die biét,
tic chiém ti 16 1/3.

12345679 x 25 = 308641975 ; Day la mét ti1é khéng nhé. Va'nhu vay mot
12345679 x 74 = 913580246 lan nita, 14n thd ba, ta thdy rd rang day khong

vv... phéi 12 mat s ngiu nhién,
Ta thdy trong téng 36 81 88 nguyén didu Dén dédy, chic cée ban cang nhy toi déu

nhu vay tdc la dat ti le 2/3. Ti 16 rét cao ndy  chi nay 18i gidi thich vé& nhitng quy luat day
ching td day khong phai la mot sy ngunhén  hi gn dg.
ma thue su la modt quy luat dday bi an.
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Gidi ddp bai

Con s0 73 ky la

Gia slt a va b 12 hai ph&n ctia mot s6 N nao
dd ma 1a bdi s6 cia s6 n phai tim. N = ab. Gia
st N = 100a + b (1). Ta binh phuong (1) lén
duge 10.000a’ + 200ab + b° (2).
(2) ciing 1a béi s6 cia n. Nhan (1) véi 200a
dude :

20.000a’ + 200ab (3) ; (3) ciing 1a bdi s6
cia n. Ldy (3) trit cho (2) ta cd :
10.000a? - b2 (4) ; (4) cling la boi s6 cua n.

Biét ring ta phai tim a va b sao cho a’ +b° (5)
1a boi s6 cia n. Ma (4) + (5) = 10.001a’ rd
rang la boi s6 cua n. Vay n la mét udc s6 cia
10,001. Ba udc s6 cha 10.001 la : n = 1 (loi
giai tAm thudng) ; n = 73 (li giai da bist) va
n = 137 (loi giai cdn tim).

Ta thit nghiém : Liy N = 325 x 137
44.525. Tach a = 445, b = 25 c6 a° + b°
198.025 + 625 = 198650 = 1.450 x 137.

BiNH PHUONG

PEM DEN

Dém thu trang sang, gid reo

Phé phuang nhon nhip, dén treo sang ngoi

Vui chan dao dém dén choi

Hon ba tram ngon, hoi ngudi cd hay ?

Ké&t ndm tron so dén nay

Bdy dén k&t mot, thi hai ngon thita

K&t chin con bdn ngon du

Ngfin ngo em dém tit mu dén sao

Hai nguoi tri sdng, tai cao

Dirng chan tinh giip cd bac nhiéu dén ?
NGUYEN DINH TUNG

CHUONG TRINH RUT GON

TiNH SO LIET FIBONACCI
Trong bao THTT s6 6 - 93, muc Tin hoc,
tac gia di néu chudng trinh sau day dé tinh
cdc 8 hang cta s6 liét Fibonacci.

1
M+
+ MRC M-
= MRC M*
Lap lai hai dong cufi

Méi dong ctia chudng trinh 14n lugt cho cde
s6 hang cta 8 liét Fibonacei : 1, 1, 2, 3, 5, 8,....

Ké&t thic mébi dong ta ed mét s6 hang trén
khung s6. S6 hang 16n nhdt thu dugc trén may
tinh bé tii thd sd la uy, = 63245986.

Ban Ngé Kim Anh, 16p 12 A,, PTTH Viét
Tri da goi ¥ chuong trinh nay cdé thé rit gon
va dua ra mot chuong trinh khde ngan hon.

| 1
| M
F MRC =
Lap lai 2 dong cubi I

Nhung tiéc rang chuong trinh nay khong
phit hgp véi mét s6 mdy tho so. Vi du may
SANYO OX 110. Tuy vAy y ki€n ctia ban Ngé
Kim Anh da giip tac gia ci tién chuong trinh
trén thanh chudng trinh sau day :

1 M*
+ MRC

e Ay
Lap lai hai dong cudi

Chuong trinh da duge rut gon ré rét, két
thie mbi déng ta vin duge mot s6 hang cia
s6 liet. Mot chi tiét nho 1a : s6 hang 1dn nhat
thu duge bay git khong phai la us, ma la

uy, = 39088169

Téc gia hoan nghénh va chan thanh cdm

on ban Ngé Kim Anh da gop ¥.
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