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Nho vé tha van Nhu Cuong

(Nguvén Té trucmg 16 Hinh hoc - Truomg PHSP Ha Néi)

.

am hoe 1956-1957, & Todan
(tirc Khoa Todn) Truong Dai
hoe Su pham Ha Noi gbom 12 ngudi
duoc bd tri 1am viéc ¢ mét budng
khong xa noi giang bai ta1 co s& cua
trudng ngay nay. Toi nhé trong t6 lac
d6 ¢6 thiay Newyén Thic Hao, thiy
Ngé Thiic Lanh, thiy Nguyén Canh
Toan va ngudi tré nhét 13 thiy Van
Nhu Creong. Thay Cirong héi do 1a
mot thanh nién tai hoa, biét hat, dan,
choi bong dé, bong chuyén va thinh
thoang lam tho, ra cau doi. Dén nam
1958 hay 1959, do qué thiy & Nghé
An nén thdy duoc phin cong vao
day & Trirdmg Pai hoc Su pham Vinh
mdoi thanh 1ap. Pang & Thu dd cing
ngudi véu nhung chi sau mét budi
gip Dang uy truéng, thiy di sin
sang roi Ha Noi! Lac d6 lh'fiy Cuwong
dang 14 Doan vién Thanh nién!

Sau d6 vai nam thiy Cuong sang
Matxcova lam nghién c¢iu sinh &
Vién Todn, Vién Han 1am Khoa hoc
Lién X6. Thiy nghién ciru vé topé
hinh hoc, vé nhimg diéu ki di trong
khong gian Euclid. Hudng nghién
ciru nay doi hoi oc twong trong
khéng gian tbt. Thiy ké c6 lin Chi
héi déng hwong dem thiy ra gop y vi
thdy thay chi nim hit thude, khéng

PGS.TS. Vén Nhu Cuong (1937 - 2017)

chiu ngdi hoe nhu ho, ho khéng biét
ring chinh nhimg lic nhu,
tudng twong khong gian héy

lam viéc cang! Thay dz@s"x; thanh
coOng ludn 4n cua mi*
: 70 thay tror lai

h hoc. Khoa Todn
Pai hog pham Ha Néi. Thay
bién 4 gop ¥ bién soan nhicu

té@ giang day Hinh hoc cia To
hoa, Truémg. R6i trong nhimg

m 90, thiay da tham gia bién soan
chirong trinh Todn Trung hoc, diu
nhifng nam 2000 thiy lam Chu bién
bé sich Hinh hoc ndng cao cho cac
16p 10, 11 va 12 THPT. Thay cé lap
luén sang sua, dién ta khic triét, chi
trong céi tong quan, khong qué siu
vao chi tiét, khi giang day thi hip
diin, khi viét sach thi o rang, ranh
mach v&i nhimg hinh vé dep, néu lén
dugc ¥ tuong minh hea,

e OC

Giira nhimg
cong tic ¢

Thay da gop mét dé thi Toan Québc 1é
(IMO) hay, dé la dé s6 6 nam 1982: §
la mét hinh vuong canh dai 100, L la
mdt diomg gap khiic khong ne cit tao
thanh tir cdc doan thang AA,, A A,
A A, A, khic A Gia su voi moi
diem P trén bién cuna S déu co mot
diém thuée L cdach P khong qud %

| Hay chieng minh: ton tai hai diem X

Poan Quynh

va Y thude L sao cho khoang cdch
gitta X va ¥ khong virpt qua 1 va do

dii phén diwomg gdp khiic nam gittla

Xva Y khéng nho hon 198.

Co6 mot chuyén vui 13 gilra nhimg

nam 70, dé gitip cho viéc “gide dyc
tir xa”, dai truyén hinh ¢ t6 chirc
nhimg budi giang Toan Dai hoc trén
truyén hinh va to Hinh cé cwr thiy
dén dé tham gia. Nhung hém do dai
truyén hinh yéu cdu thiy phai cit
b riu dai cua minh, théy dd khong
déng ¥, thé 1a t6 Hinh danh phai cir
ngudi khac! Mt chuyén khac nira
la: Trong nhimg nam chién tranh va
ngay sau chién tranh, ta déu biét cude
song cua can by nha nude khé khan,
vit va nhu thé nao, gia dinh thiy
Cirong ciing kho khiin, vt va nhu thé
va con hon thé. Gip dip Nha nude
phin nha & cho mot s6 can bj trong
trwomg, thiy viét thu cho lanh dao
cip cao voi mo dau: “Nguwoi quadn
tir én chang edu no (Nguyén Cong
Tri), nhumg ciing can lo ché é!".
Ciing khéng biét chuyén nay cé thit
hay khéng nira nhung rdi thy duge
phén mét cin hg nho dé gia dinh sinh
hoat (nhung chic hin khéng phai vi
cau mo dau do!).

Va thiy Cwong ciing nhanh nhay
ndm bat thoi co khi da dén lic “mrde
hét ta phai nr lo cho chinh minh™:
Cudi nhimg nam 80, diu nhitng nim
90, véi nhimg v tuong déi méi gido
duc, thiy Crromg cing thay Nguyén
Xudn Khang da xin phép m¢ truong
phé théng dén lap diu tién 1a trudng
Luong Thé Vinh, ... .

Thé rdi tin dot ngdt thay Ciong bi
ung thu gan va mét. Téi dau budn
phéi chia tay mét ngudi ban cing
chung tay lam bao nhiéu viéc.

Heé Ngi thang 10/2017.
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‘€ bai toan vé sb nguyén t6 duge giang day tir nim

16p 6 bac THCS, sau dé tiép tuc dwoe nghién ctu va

tim hiéu sdu hon & cic ndm hoc tiép theo. Cic bai

toan vé sd nguyen t6 dya vao kién thire co ban sau:

1. S6 nguyén 16 la so tw nhién 16n hon 1 va chi c6 hai

wdc s6 1a 1 va chinh né.

2. Hop s6 12 s6 tir nhién 1ém hon 1 va ¢6 nhiéu hon 2

wrde so.

3.56 0 v s6 1 khong la sO nguyén t6 ciing khong la

hop s6. 86 nguyén 1o nho nhét 1a 2 va dé 1a s6 nguyén

t6 chin duy 11ha1:

4. Cho a la sb tu nhién 1ém hon 1.

Néu a chia hét cho s6 nguyén td pva @ > pthia la

hop sd.

Néu a chia hét cho s6 nguyén t6 p thi sb a la sb

nguyén t6 khi va chi khi a = p.

DANG 1. BAI IU\'\ TiM SO \( UYEN I()

Bai toan 1.1. Tim tat ca cde SO nguvén ti p Ll'l\'.
+6, p 12, p+14 ¢

Lmt gidi. Nhin thiy p = 2; p = 3 khéng thoa man. @

Véip=5thi p+6,p+8,p+12,p+14 d

nguyén tb, .

Vaip =35, suyra *%Q.

p=5%k+Lp=5k+2;p=5k+3;pNP+4 (keN).

Néu p=5k+1(keN) thi p+14=5k+15=5(k+3):5;

8 p+ dew la so NEUVEN .f:’-'

p+14>5(keN"). Suyrap+ 14 14 hop sb.

Néu p=5k+2 (keN) thi p+8=5k+10=5(k+2):5;
p+8>5(keN"). Suyrap+8l1ahep sb.

Néu p=5k+3(kelN) thi p+12=5k+15=5(k+3)5
p+12>5 (keN). Suy ra p + 12 la hop so.

Néu p=5k+4 (kelN') thi p+6=5k+10=5(k+2):5;
p+6>5(keN). Suyrap+ 6 lahgp sb.

Viy p=5 1a gid trj cén tim.

Nhgn xét. Theo @é bai cho 5 biéu thicc 1a: p, p + 6, p + 8,
p+12, p+14 cing 4 s6 nguyén t6 cho nén ta du dodn xét

phép chia ctia s6 nguyén t6 p cho 5. Trong bi todn trén sir
dung tinh chat “Néu a chia hét cho so nguyén 0 pvia>p
thi a la hap s6”. Twong ty ta cd Bai todn 1.2.

BAI TOAN VE SO NCUYEN TO

il

VU HUU CHIN

Bai toan 1.2.
a) Tim 56

la 56 nguyén 1o,

fur whién k sao cho k+1,k+77.k+99 déu

b) Tim 6 tw nhién k sao cho &+ 1. k+3,k+7.k+9,

k+13,k4

¢) Tim 50 ngwyén dworng n sao cho it ca cdc so n+1,

|5 deu la s6 nguyen to.

n+35,0+7,0+13,n+17,0+25,n+37 déu la 56 nguyén to.
L gidi.

a) k+1,k+77,k+99 1 s6 nguyén td (k e N).

Vé&i keN thi keddang 36,3+ 1,31 +2 (t e N).

Néu k=3t re N thi k+99=(3r+99)i3.

Néu & = k+77 =3t+78 =3(1+26):3.
Néu kA NP+2 = k+1=31+3=3(r+1) 3.

W trong 3 56 k+Lk+77,k+99,ke N lubn c6

Bt 56 chia hét cho 3 (ke N ).
Khi @6 dé k+Lk+77,k+99,keN cing la sb
nguyén t6 thi phai co mot sb bﬁng A
Ma3<k+T77<k+99 nén k+1=3=k=2.
Thrlaik=2thi k+1=3,k+77=79,k+99=
déula s6 nguyén té.
b) k+Lk+3,k+7,k+9,k+13,k+15 (ke )
Vi k=1 thikcd dang

56,50 +1,5t+ 2,5t + 3,5t +4 (t e N).

Lap ludn tuong tw phin a) tim duge k = 4 thoa mén
bai todn.
c) n+l,n+5 n+7, n+13, n+17, n+25 n+37 déu

101

1 56 nguyén td.

Xét phép chia s6 ty nhién n cho 7. Khi d6 n=Tk,
n=Th+l n=Tk+2 . n=7k+3,n=Tk+4,
n=Tk+5,n=Tk+6 (keN).

Lap ludn twong tu pha"m a) tim duge n = 6.

Nhdn xét. Theo dé bai phin a) cho 3 biéu thic la:
k+1k+77,k+99 cing li s6 nguyén td cho nén ta xét
phép chia cia 56 tir nhién k cho 3. Phin b) ¢6 6 s6 (chira £)
cing la s6 nguyén tb, taxét k=0, 1,2, 3, 4 thi ¢6 k= 4 théa
min. Véi k = 5 ta xét phép chia 58 tw nhién k cho 5. Tuong
ty trong phin c) bai todn qé bai cho 7 s6 cing 1a sb nguyén
td, cho nén xét phép chia sb ti nhién n cho 7.
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Bai toan 1.3. Tim fdr ca cdc s6 nguvén 16 p ma

p' +2 cing la 56 nguyén 1.

Léi gidi. Xét p=2=> p* +2 =18 1a hop sb (loai).

Xétp=3=p'+2=83 14 s6 nguyén to.

Xét p>3,plasdnguyéntothi p=3k+LkeZ’

= p* codang 3In+1, neZ" . Suyra
pr+2=3n+1+2=3(n+1):3 va p* +2>3.

Dodd p*+2 lahopsd.

Viyp=3thi p* +2 cingla s nguyén t6.

Nhiin xét. Bii toan trén co 2 so dd cho cing la s6 nguyén to,

cho nén ta chi xét p = 2 hodic p = 3. L gidi dya vao tinh

chitvai p=3k=1,keZ" thip*chiacho3dul

Bai todn 1.4. Tim s nguyén t6 p sao cho 2 : -3

2;:' +3 déu la so nEUVEn 16

= 2 thi 2p°-3=22°-3=5;
2p1+3=2.22+3=11déutﬁsﬁnguyénté.

Léi gidi. » V6i p

« Vi p=3 thi 2p° ~3=2% — 3=15 khéng la s nguyén 6.
5 thi 2p~ —3=25-3=472p" +3=25 +3=53
déu 1a s6 nguyén to.

«Xétp=5 pcodang p=5k+1,p=5k+2.

-Véi p=5k+1

«Véip=

2 = L1y o Ll . . 4
=2p" +3=2(5kt1) +3=50k" £20k+5:5 \%

v 27 +3>5 Suyra 2p° +3 lahop so. //@
-Vaoi p=5k+2 @
—2p-3=2(5k+2) 3= 50#3+@5 5

va 2p?-3>5. Suyra 2p* -3 la$ .

Viy p =2, p=35 thoa min dé bai.

Nhjn xét. Trong dé bai co 3 s6 nguyén t6 la: p, 2p° -3,
2p +3, déng théi psia(modm}:bpzzaz{mﬂdm}.
Do do ta xét truémg hep p chia cho 5.

1.5. Tim cae

ciing la nguyén 1.

Bai todn s6 nguyén to n sao cho

e L
Loi gidi. Véin=21thi A=2"+Tn" =27 +17.2" =32
14 hop sd.
Véin=3thi 4=2°+73" =71 lasénguyéntd.
Xét n khéng chia hét cho 3, n > 3, n la s0 nguyén to.
Khid6 n=6k+1 hodic n=6k+5 (kM)
Véi n=6k+1 thi

4=2% 1706k +1)" =2.64" +7.(6k+1)
Vi 64° chia 3 du 1 nén 2.64° chia cho 3 du 2.
Lai c6: 7.(6k +1)° chia cho 3 du 7 hay 7.(6k +1)°
chiacho 3 du 1.

TOAN HOC
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Do d6 A =2.64" +7.(6k +1)* chia hét cho 3,
ma A>3 suyra A 1a hgp so.
Véi n=6k+5 thi
A=25*5 L7(6k +5) =2° 64" +7.(6k+5)

= A=2"+7.5? =0 (mod 3). Do d6 4 chia hét cho 3,
maA‘-"Ssuyrazilahopm
Viy n =13 la sd nguyén to can tim.

Nhdn xét. Bai todn ¢6 hai sb ngu)ren 6 beom, 274707
tromg tir béi todn 1.3 ta xét # chia hét cho 3. Trong quzi frinh
gidi bai todn khi xét n khding chia hét cho 3 ta dua vé vide
xét n=06k+1L;n=6k+5 (keM).

Bai todn 1.6. Tim ba 56 nguvén to lién tiép a, b, ¢ sao
cho a® +b* +¢* cilng la 56 HEUVER 6.

Lo gidi. Ta co ménh d& Mt s chinh phuong hodc
chia hét cho 3 hogc chia cho 3 diwr 1.

Ap dung ménh dé trén, ta x¢t tn.r-:mg hop:

Néu a, b, ¢ déu 1a céc s6 nguyén to khic 3 thia, b, ¢

déu khéng chia hét cho 3. Do d6 o 2, b%,¢* déu chia
cho 3 du 1. Suy ra @’ +h* +c” chia hét cho 3 va
@+ +¢% >3 . Ticla a® +b* +¢* 1a hop s6.

Viy tron, 36 nguyén 10 a, b, ¢ phai cd it nhat mét
s6 ban 0 vai tro a, b, c nhu nhau, gia sir a = =
Via 1a 3 sb nguyén td lién tiép nén ta xét cic

t hop:

b=2,c=5thi o’ +b’ +c* =37 +2% +5% =38
a hop so.
Néub=5c=Tthi a®+b +c" =3 +5+7" =83
1 s6 nguyén 6.
Viy ba s0 nguyén té lién tiép cén tim 12 3; 5; 7.
Bai toan 1.7. Tim tdt cd cde 56 nguvén to p g, F, § 3a0
cho p* +s5%,q" +5 ,r' +¥ " déu la cde 56 nguyén 16,
Lévi gidi, Ta xét cac trudng hop:
THI1.Soslasdnguyéntolésuyrap=qg=r=2.
Taco 2251 =2.4% =2 (mod3) suyra 2° =2 (mod3).
Néu s khong chia hét cho 3 thi s* =1 (mod3). Do
d6 2° +5° 13 va 2 +5° > 3. Suyra 2’ +5° lahop
50 (loai).
Néu s chia hét cho 3 thi s = 3. Suy ra 2'+3' =17 Ia
s6 nguyén td (chon).
Vaybo(p q,r,s)1a(2, F.2. 3} 1a1bd sophauhm
TH2. S6 5 la 80 nguyén td chin, khi d6 s = 2. Suy ra
p.g.rla ) nguyén t6 18

Néu p 14 sb khong chia hét cho 3 thi p® =1 (mod3)
vi 29=2(mod3) vi g l&. Suy ra p’+2%i3
p*+2753 tiela p* +27 1ahop so (loai).

Do d6 p chia hét cho 3 tirc la p = 3.
Lap luén twong ty tim duge g =+ = 3.
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Suyrabg (3,3,3,2)1abo s0 thir hai phai tim.
V@}' b@' (JDT q? rs .S') ]é (2! 29 2! 3}! (3! 3! 3! 2)‘
Nhiin xét. Theo dé bai ca ba biéu thie p* +s7, g° + 5",
F* + s déu chira liiy thira cia s, do d6 ta xét 5 14 s6 1¢ hodc
s 14 s6 chin. Tuong tur dya vio tinh chin 1 ta ¢6 bai todn.
Bai toan 1.8. Tim
1—4 . 4n—5,5n
Lovi giai. T(;i-ng ba sb {3!:—4} {4:?—5] [5n—3] =12n-12
k.lr s0 chan, r}én trong t;a sr.:) phai o mot s0 chan va la
0 nguyén td. Suy ra so6 chin dé bang 2.
Vidn— 514 50 1&, nén ta cd cac truémg hop:
THL.3n-4=23n=6n=2.Khido In-4=2,
4n—5=13,51—3 =7 déu la sb nguyén 6 (thoa man).
TH2. 5n—-3=25=5cn=1. Khiddé 3n—4=-1,
dn=5=-1,5n-3=2 (loai).
Viy n = 2 thoa min bai toan.
Nhdn xét. Trong bai toan trén, 1éi giai di dua vao tinh chit:
Ting ciia ba s6 nguyén i da cho li s6 chan, nén phai cd
mgit 50 bang 2.

n neuyén dwong ac ca ba s6
3 déu la 56 HOUVER 6.

Bai todn 1.9. Tim tat ca {ur S0 ng:.u n frJI{ v q sao

cho Tp+g va pg+1] déu la cdc 56 HEUVER 16,

Lai gigi. Vi pg+11 1a s6 nguyén 6 nén sé 1a s6

nguyén to 1é&. Do viy pg chin nén p chin hoic g

chén. Suy rap =2 hoic g =2.

THIL. Vé&i p = 2, khi d6 theo dé bai 14 + g va2g + 11

1a s6 nguyén 6.

Neéu g =2 thi 2¢ + 11= 15 la hop so (loai).

Néug=3thizg+11=17val4+g=171

ngpyén to. : Q’{

Néu g = 3 thi g khong chia hét cho 3. Khi
g=3k+1 hodc g=3k+2 (k

g=3k+1 thi 14+g=14+3k+1=3 14 hop s6.

g=3k+2 thi 2g+11=2(3k+2)+11=3(2k+5) 1a

hop s6. Vay p = 2; ¢ =3 la mot dap sd.

TH2. Véig=2. Lip luﬁntlmngtl,rchotadépsép= 5,

Vy cap (p. ) 1a: (2;3), (3; 2).

Nhgn xét. Lo giai bai toén dua vao tinh chit so nguyén to

16n hon 2 phai 14 56 1&, sb nguyen t6 chiin 12 sd 2.

Bai [u.m 1.10. J'IH‘” cde 86 nguyén 16 bunc' iong clia

hai w Hfh'flc ] m va hmm ;i'.f(’hf cua hai m REUVE Gl ’r:'

Loi gigi. Goi sd nguyén to cén tim la p thoa mén

p=a+b=c-d v& ag,b,c,d la cac s0 nguyento

Ta co p > 2 nén p la s nguyén t6 1é. Suy ra

a+b=c- d 1a 6 1¢. Do d6 a la s nguyén td chin

hoic b la s6 nguyén t6 chan.

Do vai trd g, b nhe nhau, gia s b la $6 nguyen 0

chin. Suyrab=2. Tl c—d >0 valasolésuyrad

1a s6 nguyeén t6 chin, nén d=2.

Viy p=a+2=c-2=a=p-2.c=p+2.

Xétbasléliéntiépa=p-2,p, c=p+ 2 s& c6 mot
s6 chia hét cho 3. '

Ma a=p-2,p, c= p+2 la céc s6 nguyén to.
Suyra a=3,p=3+2=5c=542="T.

Viy ) nguyen t6 cdn tim 13 5 théa man 5=3+2=7-2
Nhgn xét. Lo giai bai todn trén dua vao tinh chét chin 18
cia tong va hidu cua hai s6 nguyén 16, Tuong ty bai todn
trén ta co bai toan sa.

Bai toan 1.11.
hang Jrr‘r it sao cho moi 56 hang trong day la tong cua
hai 50 nguyén .

Loi gidi. Vi mﬁl 50 “hang coa day la tong cua 2 50
nguyén to nén mdi s6 1é trong déy 14 tong ciia s6 2 v
mét sb 1 sb lé.

Gia sir ddy cac s6 1¢ trong day tu nhién 1a x, =2+ p,
X =24p+2x
14 céc s6 nguyén t6 1é lién ticp.

Vi 3 s6 1€ lién tiép ludn co mat sb chia hét cho 3.
Suy ra p chia hét cho 3, p 12 s6 nguyén t§, do d6 p = 3,
pt2=5p+4=7(last nguyéntd),p+6=9(la
hop sd).

Viy diy s 1é trong ddy cic s6 tw nhién thoa min chi

¢6 nhiéu nhig 3 sb
% =2$,x2 =2+3+2=7,x,=2+3+4=9.
Lai coNS®T+2,6=3+3,8=5+3,10=3+7.

VANV s6 tu nhién lién tiép c6 nhiéu nhit sé hang
dn bai toan la: 4, 5, 6, 7, 8, 9, 10 (gém ¢o 7 s6).

n xdr Lo glat bai todn trén dua vao t1nh chit chan le

Tim ddy sé e nhién lién m;J nhicu s6

=24+p+d,..vid p,p+2, p+4,p+6.,..

6 mét so chia hét cho 3.

i‘\%ma.so nguyén 10 vi dya vao tinh chit ba s Ié lién tiép luén

DANG 2. CHUNG MINH MOT SO LA SO

NGUYEN TO HAY HQP SO

Bai todn 2.1. Cho p, g la hai s6 nguyén t6 Ié lién tiép.
I R e i

Chirng minh rdang i — Id ROP 50

Léi gidi. Tl p, ¢ 14 hai sd nguyén td 1& lién tiép nén
PT“LG 14 s6 tir nhién. Do vai trd p, ¢ nhur nhau, gia sir

pt+d

P<g=2p<p+q c2q¢:>p<£§—g—<q. Viy
14 56 ty nhién va nim gitra 2 s0 nguyén to 1¢ lién tiép.
Suy ra pT-H;-‘ la hop s0. '

Nhin xét. D¢ giai bii toan trén ta da dua vao tinh chit: 56
nhién ndm giita hai 56 nguyén 1 1é lién tiép thi phai Ia hop 506.

Biai toan 2.2. Cho pva 8p” +1 la sd nguyvén 0.

Ching minh rang 8p° —1 ciing la 50 nEUVen 16.
Lo gigi. Néu p=3k+1(keN') thi p* =3r+1(reN).
Suy ra 8p” +1=8(3t+1)+1=3(8+3):3,8p" +1>3.

Suy ra 8p® +1 12 hop sb (trdi gia thiét).

TOAN HOC 3
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Néu p =3k ,doplasonguyéntonénp=23. Vdip=3
thi 8p° +1=73, 8p° —1=71 déu la sb nguyén tb.
Viay 8 p2 —1 ciing la ) nguyén td.

Bai todn 2.3, Biét p la s6 nguvén ti thoa man p° —6
v 2;1" +5 i cde s6 nguyén 16. Chimg minh ring
p +10 ciing la 50 nguyén 16,

Lo gidgi. « Néu p = 7 khi d6 p*—6=337,2p% +5=691,
p*+10=7" +10 =59 déu la cic s6 nguyén td.
«Néupla s6 nguyén t6 khac 7 thi p = +1(mod 7),
p=12(mod7), p=13(mod7) = P =+1(mod7).
Suyra p’ chia cho 7 ¢6 50 du 1a 1 hoic 6.

-Néu p* chiacho 7 dw 1 thi 2p* +5 chia hét cho 7,
ma 2p° +5>7 nén 2p’ +5 1a hop so (méu thuin).
-Néu p’ chia cho 7 du 6 thi p'1 —6 chia hét cho 7,
mia p°—6>7 nén p’ —6 la hop sb (mau thuin).
Vay p=7va p’ +10 1 s6 nguyén t0.

Nhin xét. Lo giai bai toan trén dya vao tinh chat: p la so
nguyvén té khde 7 thi p° chia cho 7 e6 sé du a1 hadc 6.

Bai todan 2.4. Cho n la s6 tw nhién, n>2. Hai so
2" —1.2" %1 co the c)‘fjf?_f,f thai la hai sé nguvén 16
khong? Co thé dong théi la hop s6 hay khéng?
Lai gidgi. Ta c6 ménh dé: Ba sé tu nhién lién tiép
gidr cung 6 mdt so chia hét cho 3.

Xét ba sd ty nhién lién t1ep 2" -1, 2", 2" +
s6 chia hét cho 3. Ma 2" khéong chia heg, 3 vai
moi n, do d6 trong hai o L "‘& ai co mot
s6 chia hét cho 3. é
Vain>2thi 2"—1>3,2"+1>3. Suy ra trong hai
$0 2" =1, 2" +1 phai ¢6 it nhit mot sb 1a hop sb.

Vi 6 thi hai sb 2"-1=2°-1=#63,

2" +1=2°+1=65 déula hop sb.
Nhgn xét. Bai toan trén sir dung tinh chit ba s6 tw nhién lién
tiép bao gier ciing ¢6 mét sb chla hét cho 3.

Bii todn 2.5. Cho cdc 56 a,b,c.d e W

ab=cd. 56 atb+c+d cé thé la so nguyén té khong?

m{)t

n =

va thoa mdn

Léi gidi. Ta c6 v6i moi sb ty nhién d eN’ ta déu ¢6
thé viét duge d =d, d, v&i d,,d, eN". Tir ab=cd
ta ¢d cic trwdmg hop:

I)Trong4soa b, ¢, d thi hodc khong c6 sb 1¢ nao
hoic chi ¢6 2 s6 1€, Khld{}a+b+c + d 1a s6 chin
1ém hon 2. Vaya+b+c+dlétho’psﬁ
2)Mt}ttr0ng4sca b, ¢, d 14 sb chin con lai 3 s6 1¢
diéu. Diéu nay khéng xay ravi ab=cd.

TOAN HOC
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3) Trong 4 s0 a, b, ¢, d ¢6 3 s chan va mdt s0 1&.

Chiang han a, b, ¢ chin, d 14 s 1. Tir a.b=cd, nén

abid.

Néu d 14 s6 nguyén t6 thi a'd hodc bid .

Gia sir bid thi b=kd suy ra ab=akd=

c=ka(keN").Dodd
a+b+c+d=a+kd+ka+d

c.d hay

=(k+ 1)_{a+ﬂ').
suyra a+b+c+d lahop sb.

Neu d =d,.d, ,tt ab=cd suyra ab=cd d,.
Taco a=kd,,b=k,d, (hofic a=kd, b=Fkd, )
Suyra ab=cd=kkdd, =kk,d dodo c=kk,.
Vay a+b+c+d=kd +kd, +kk +dd, =(k +d,)(k, +d).
Do k., ky,dy,dy N nén a+b+c+d 1ahop sb.
Viy a+b+c+d khong the 1a s6 nguyén t0.

Bai todn 2.6. Cho x,v.z.t la edc 56 nguvén dweng
o 3 ) a 7 - ’ =

thoa man: x +y =z +t. Chimg minh

Ix+5v+Tz+ 9+ 40 khing phai la sé nguven to

Lo gidgi Xét A=(x+D(x+2)+(p+2)(y+3)+
\Q +Hz+3)z+4)+(1+4)(r+5).
1a s6 nguyén duong va A 14 tong cua tich

ot cic 56 nguyén lién m:p nén A la mét s6 chin.
c6 A= 4" +22 +15)+(3x+5py+ Tz +9¢+40).

b* Vi x° +y =z* 4+ nén .ur2+-.J +z° +* 1 56 chan.

Suy ra 3x+5y +7z+9+40 13 s chin 1én hon 2.
Vay 3x+5y+7z+9 +40 khong phai la s6 nguyén to.
DANG 3. GIAI PHUONG TRINH NGHIEM
NGUYEN LIEN QUAN DEN SO NGUYEN TO
Bai todn 3.1. Tim cdc cdp so tw nhién (x, ¥) hiét
i e | S ha

—+—=— (P la so nguyven lo).

X ¥y .p

Lai gidi. Taco xy = 0, tir gia thiét suy ra xy=p(x+y)
Sxy-pi-py+p =p’ Sx-py-p=p =pp.
Tir gia thiétsuyrax = p, y > p.
Dodox—p=0,y—p=0. Taco cic trudng hgp:

{x—p:l {x=p+1
L I . 3
I g s Y= pie p
: — 2 = 2 = = =
L Jxp=r _|x=p +p;_{x p p@{x 2
regr=il y=p+l yepg=g. \p=ip
Viy cic clip (x, 1) a (p+1:p° + p)(p’ + pp+ D(2p2p).
Nhgn xér. Tir dé bai viét phuong trinh da cho thanh phuong

trinh vé trdi 14 tich hai biéu thirc, vé phai 13 p°. Khi d6 p* chi
b che ude 1a: 1, p, p~.



Bai todn 3.2, Tim cdc 56 nguvén 1o p sao cho co thé

g - 1 1
Viet —=—+—

v a, b la cde so nguvén duong.
poag b

Léni gigi. Tir &8 bai cé a°b’ — pa® — pb* + p* = p*
< (@ -p)b-p)=p*=pp.

Tir gia thiétsuyra o’ > p,b> > p.

Dodd a” —p>0.b" — p > 0. Taco cae truomg hop:

r-p=1 P =p+1 =p+
] ) P “~— aﬂ L — {12 £
¥-p=p' |V=p'+p |b*=p(p+])

J— 5.
.{“ G @{“ 2Lz ) (loai).

(loai).

b -p=1 B =p+l
gkt 'rf.‘z:Z
Wl e )
p-p=p | =2p

Map la sén uyen t6, suy ra p =2 (thoa man bai todn).
Nhgn xét. De giai bai todn trén dya vio tinh chit: Tich hai
56 nguyvén lién tiép khiong thé la 50 chinh phiong.

Bai todn 3.3. Tim rit ca cde 5o nguyén 1o a, b, ¢ sao
cho: abe < ab+bc+ca.,

Lai gigi. Vi a, b, ¢ ¢d vai trd nhu nhau nén ta c6 thé
gidst 2=2a<h=<c. Khido abc<ab+bc+ca<3be
= abc < 3be => a <3=> a =2 (vi @ nguyén t5).
Véia=2tacod 2bc < 2b+be+2¢

= bc<2b+2c = (b-2)(c-2)< 4

Cé 0<h-2<c-2=b=2h=3.Néu b = 2, thay |
(1) suy ra ¢ 14 sb nguyén t6 p bit ky. Néu b, ay
vio (1) suy ra c—2<d=c<b=ec=3 c=5

Tém lai: Ta cb céc cip (a, b, ¢) cd $ (22
(2: 3; 3), (2; 3; 5) va céc hodn vi clia &

Nhgn xét. Dua vao dé bai thiy vai trd cua a, b, ¢ nhu nhay, tir
do str dung phwong phip dénh gid tim duge cac gid trj a, b, ¢
Bai toan 3.4. Tim (it cd cde 56 nguyén té a, b, c théa
man: (a+1)(b+2)(c+3)=4abe . (1
Livi gigi, Xeét sb ¢ trong cdc trirdmg hop sau:

THI. Néu ¢ =2 thi tir (1) ¢o 5{a+l){b+2}—8ab (2).
Vl (5, 8)= I nén 3 1 udc cia sd nguyén t6 cia a hoac
s0 nguyén to b, Suyraa=>5hodc bh=5.

Vi g =5 thay véo (2) ta dwoc b = 6 (loai).

Véi b =5 thay vio (2) ta duge a = 7 (thoa man).

TH2. Néu ¢ = 3 thi tir (1) suy ra (a+1)(b+2) = 2ab

< ab-2a-b=2 < (a-1)(b-2)=4=14=22.

Do a, b déu 14 s6 nguyén t6 nén b2 khdc 2 khac 4.
Suy ra b= 3 vi a=5 (thda man).
TH3. Néu ¢ > 3 thi tir (1) ¢6

dabe = [rH- 1][b+2}(c+3] < {a+ 1][b+2]2£‘ ;

Suyra 2ab<{a+1)(b+2) & (a-1)(b-2)<4.

%K

Tir d6 méi thira s6 & vé trai nho hon 4, suy ra @ < 5.
Suy raa=2hodca=3. V§i g =2, thay vao (1) suy ra
3(b+2)(c+3)=8bc. Suy ra 3 la uéc cia sd b hoc
¢, mid ¢ >3, nén bh=3 va ¢ =5 (thoa man).
Véi a =3, thay vao (1) suy ra (b+2)(c+3)=3bc
<> (b-1)(2¢-3)=9=19=33, ma 2¢-3>3 nén
2c-3=9=c=6 (loai).
Viy b (a, b, ©) 1a(7; 5; 2), (5; 3; 3), (2; 3; ).
Nhin xét. Do vai tro cia a, b, ¢ khong nhur nhau, 16 giai bai
todn trén dira vio vige xét cie trudmg hop cia c. Trong
truémg hop ¢ > 3, dya vio phuong phip dinh gia dé tim
duoc cdc gid tri a, b, ¢

+1 4]
],'? \u ]|'P

Bai todn 3.5. Tim s nguvén (o p dé -
-

la cde $6 chinh phiromg.
Léi gidi. Gia sir ton tai cic s6 nguyén duong x va y

p+1 pi4l

sao cho: —— = a — i

Suyra p+1=2x‘°’ (1) va p2+I=2}-'2. (2)
Tir (1) va (2) suyra: p(p-1)=2(y+x)(y-x) (3).

Do d6 2 )(y—x)ip (4). Mit khac tir (1) suy ra
plasé o |
e

T +l=2=x*+x">x+1= p>x.

2 ) suy ra y > 1. Do dé
PPH1=2y" =41y >y 1= psy.

Tir(3)suyra y>xval <y—x<p Doddtir(4) suy

ray+xip, mi0<x+y<2pnénx+y=p.

Thay x + y =pvao (3)suyra p~1=2(y-x)

p-1 . p+l  3p-l
= p—x= x+v= S Iz—, } =
y—x 5 vix+y=p.Suyra 3 a

2
Thay xszH vao (1) ta dugc p+l:2(pT+lJ

<> p=7. Thir lai ta thiy thoa min. Viy p=7.
Nhin xét, Dya vio dé bai ta ldp dugc hai phuong trinh
nghi¢m nguyén, tir do tim moi quan hé eia hai phuong trinh
nghiém nguyén dé giai.

Bai todn 3.6. Tim cdc s6 nguyén 16 p, g va so nguyén
x théa man phicong trinh: x° + px+3g=0.

Lo gidgi. Th X + px+3g=0=x(x* + p)=-3g. (1)
Do p, ¢ 14 s6 nguyén td, x* + p > 0 va x 14 sb nguyén
nén tr (1) suy ra xe{-1—3—¢;—3g}. Xét cic
tru'ub'ng hep:

e Néux=-—1thitlr (1)suyra p+1=3q.

Vi g =2 thi p= 35 thoa mén.

Véig>2thi p+1=3g s 1énén p1a sb nguyén td
chin. Suy rap =2, ¢ =1 (loai).
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» Néu x =-3thitr(l)tacop+8l =gq. Suyragla
s ) nguyén t6 1&, p 12 s6 nguyén t6 chin.

Dén dén p = 2, g = 83 théa man.

o Néux = —gthiti(l)suyra g* + p=3 (loai).

» Néu x =— 3¢ thi oir (1) suy ra 81g" + p=1 (loai).
Viy bé (p. g, x) 1a (5;2;- HZai 2.

Bai todn 3.7. Ton igi hay khdng cde 56 nguyén 1o x, y,
z thod mén phwong trinh: x* +y' =z* 7

Lévi gidi. Gia s ton tai céc s6 nguyén 10 x, v,z thod
mén didu kién x* + )° =z*. Xét z chinthi z=2
khidé x* +)° =16.

Néu x=2=4+)y’ =16y’ =12,vély.
Néu x23 thi y*=16-x<7,vd ly. Viy z Ié
— z' ¢ = x* 1& »* chinholic x* chinva y° 1&.

o 3’ chin = y=2 nén 3’ =8 . Viy x* +8=2z".
Néu x=3=9+8=17=z" (v ly).

Néu x>3=> x chiacho 3 du +1 = x* chia cho 3 du
| = (x+8)3=z"3.Suyra z=3= x* +8=8l
= x* =73 (v0 1¥).

oNéu x?chin= x=2 nén x’ =4.Tacé 4+’ =2".

Néu yi3 thi y=3= 4+27=z" (v 1y).

Néu y >3 thi y chia cho 3 dur £1 = )* chia cho 3 du 49X
Véi 3 chiacho 3 du | thi z* chia cho 3 dur 2 ( ;

Véi 3 chia cho 3 du —1 thi z* chia hétc ‘{Suy ra
J B

z chiahétcho3d = z=3 =4+’ =

Viy khéng ton tai céc sé nguyén &:

dé bai.

Nhin xét. D& giai bai todn trén ta dA xét tinh chin, 1é cia z,

dong thivi dya vao tinh chit: Néu a chia cho 3 dir +1 thi o,
a chia cho 3 dir 1.

ai).
'~z thoa méan

Bai todn 3.8. Tim cdc 50 nguveén (0 P, Py, Paoes Py

-.‘ —_ ;J':
Lo gigi. Ta ¢ ménh dé& “Moi s6 te nhién .fe khi binh
phicong déu chia cho 8 dir 17, That vily: xét s0 tur nhién

& a=2b+1=d =4b(b+1)+1, voibla $6 ty nhién co
b(b+1) chia hét cho 2. Suy ra a” chia cho 8 du 1.
Ap dung diéu trén ta co pg
P+ Py + Dy ot P

Do pg la s 1e. Suy ra 7 56 PiaPas Py Pas Py Pes Py
co mdt 50 1é 56 1¢. Ta xét céc trudomg hop.

thoa man phwong trinh p; + p; + p; +....-
B 3

la s0 lé¢ nén

= p; chiacho8du 1.

-Co7sbl1e Suyra pl+pt+pi 4.+ ps =7 1(mod8)
= pi =7 (mod8) (vd 1y).
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- CH 5 501 va 2 56 chiin. Suy ra

pltps+py+ 5.1+ 2.2% (mod8)
= p; =5 (mod8) (vo1y).
-C63 56 1é va 4 56 chan, Suy ra

pE+ P4 pl et pE=3.144.2% (mod8)
= p; =3 (mod8) (vd ly).
- Co 1 sb1é va 6 sb chin. Goi s 1é trong 7 sb
Pr P2y P31 PasPsaPes Py 12 x, dit p=y. Ta Y
¢ +622 =y oy -x =4 (y+x)(y-x)=24
C6 x, y déu 1a sb 1&, y + x vd y — x cing chan,
y+x>y—x>0.Taco cic truong hop:
{y_xzz ::-{'v {chon), { x=4:’J_v=5 {loai).

y+x=12 |x=35 y+x=6 |[x=1

Vay cie bO ( Py, Py, Py Pa Ps: Pon P Ps) 18
(5,2,2,2,2,2,2,7) va céc hoan vi cua

-"+P'.ZPE

PnPnPssPa PSer P;-
Nhgn xet. Bii todn co 8 sb nguyén t6 nén van dung tinh chit
“Moi 56 tu nhién 1é khi binh phuemg déu chia cho 8 due 17,

'\.I()I SO BAI TOAN TUONG TU

0 ¢0 4 chir 50 thoa min cac tinh chit sau:
ic chit sé ciia s6 d6 bang 26.

chir sé cudi co dang aba va 1a s6 nguyén to.
Cho # 56 tur nhién ¢6 tong bing 2011 va tht ci n sb do
déu 1a hop s6. Tim gia tri lon nhit cua n.
. Chnplasﬁnguyenm Tim 6 tw nhién » khac 0 nho nhét
thoa man: néu  chia hétcho p—1 thi  ciing chia hét cho p.
4. Cho céc sb tw nhién a, b, ¢ khac 0 sao cho p=5"+a,
g=a"+c,r=c*+b la cic so nguyén t6. Chimg minh
trong ba sb p. g, r phéi ¢6 2 sb bang nhau.
5. Ba sé rlurmg a, b, ¢ d6i mdt khac nhan va thod méin
dbng thoi cic didu kién: 1) a la ude cia b + ¢ + be;
:1}hl.f?||.rcrccuaa + ¢ + ac; 11|)clau6fccﬁaa+b+ab
Chimng minh ring a, b, ¢ khong thé dong thoi 14 cac sé
nguyén to.
6. Tim tét cdc ca cdc sO nguyén t-:’) ¢6 3 chit 6 sao cho
néu ta thay ddi vi tri cia cée chir s theo thir ty bat ky ta
vin thu duoc nhitng s6 nguyén td.
7.Cho p=5 thod mdnp va 2p+1 1 cdc 50 nguyén tb.
Chimg minh ring 4p +1 1a hop sb.
§. Tim s nguyén tb p dé 4p+1 la s chinh phuong.

9. Goi p 1a s nguyén td, x, ¥ 1a cic s0 nguyén dwong vdi
I gl
—+—=—
x ¥ B
10. Tim tit ci cdc sb nguyén t& p co dang

Tim tht ci cic s6 p dé x hodc y 14 56 chinh phuong,

p=a* +b* +c*, véi a, b, ¢ 1a céc so nguyén duong sao

cho a*+b* +¢* chiahétcho p.



FHudng ddn giai BE THI TUYEN SINH VAO LOP 10 PHO THONG
NANG KHIEU BHQG TP. HO CHi MINH NAM HOC 2017-2018

UVONG 1

a+b

2 2
e i {(M 2b)* - (b +2a) }:

[(a a+bb)(ava-bJb)

: - ~3ab|=3
L yi
& +4ab + 4b* — b —dab—4a’ [a’—b’ ]
o : —3ah |=
a+b a—pb
S b !
s ——{a"+ab+b" - 3ab)=3

a+h
e -Ya-b):(a-bF=3a-b=—1.
Do d6 | =(a— b)’ =a’ — 2ab+ b>. Vi viy

1+2ab a° -2ab+b’+2ab a*+b°
S = = = = =%
at + b at + b a* +b?

Cau2.a) (.rz —6.‘:+5)[~J -2 —x+4)= 0

xz2 ‘\
o [x’—ﬁﬂs 0 ,fé

1-2-x+4=0

. . x=]
(Nexr—x-5xr+5=0<(x— D= _0@[‘(

xX=
x=4 x=24
2) = o
x-2=(x—-4)° X —-9x+18=0

>4 x=4

= = Sx=06,

{(x—?p}(x—ﬁ) =0 {x= Jhoicx=6
K&t hgp vdi diéu kién x = 2, ta c6 nghiém cilia
phuong trinh la x =5 vi x=6.
xz0vax+2y=0
edfx= =0 hoac /x+2vy
X’ —6xy—y° =6

-3=0

x20vax+2y20
<> 1 x=0hodc x+2y=9

x° ~fgpgt. =6

[x=0vax+2y20
= J x=0vax’—6xy—y =6
-y’ =6

(M
(2)

x+2y =9 vax® —6xy

i e {x:lﬁl (v6 nghiém)
= = = VO nghiem
—J:’:G _J’E@ -

x=9-2y
()= i :
(925 - GD=yiy= =5

x=9-2y {x:?,y:l
— 2 =1 :
y'-6y+5=0 |x=-Ly=5
K&t hop vdi didu kién x = 0 va x + 2y 2 0, ta ¢d
nghi¢m (x; & ctia h¢ phuong trinh 1a (7 1).
Cﬁu.} it v = x + m, phudng trinh (1) tré thinh

8@6 0y -2y-3y+6=0

% y—2 x=2-—m
Lo -20-3=0e 4 Pods
J:

x=3-m
Ma 2—m#3 — mvdimoi meR nén phudng trinh
(1) ludn ¢6 hai nghiém phan bigt.
Tacd S=(x; + m)2 + (x3 + m}z + 5(x; + x3 + 2m)
=4y +50n+y) =22 +3+5(2+3)=38.
biri<mnény=2-mx;=3-m.
n<l,dodéd-m<leom>2
X +20=2m- e Q-m+23-m=2m-1)
S4—dm+m +6—2m=2m-2
om-8m+12=0=m -2m-6m+12=0
m=2
<:>(m-’2][m—6}=0<::>{
m=06
K&t hdp vi m > 2 ta 6 gid tri m ciin tim a m =6.
Ciu 4. a) Bt AM = x (em), MB = y (cm) (diéu kién
O<x<y).Dod6 BN=x,Ql=x,IF=y.
N R
Theo Glubitace % T2 _1°00,
2xp=1200
Taco (x+y) =5 + 3 + 2xy = 2500
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M

=x+y=50va A B
-yl =x+y - 2xy=100 ’
: . o 1
=x-y=—10(vix<y). ,
: =30
Dodé{rw 510 | |
Xr—y==-=
y gl o b
2x =40 x=20 o
= = {nhén).
x—y=-10 y=30

Viy canh hinh vudng AMIQ 1i 20cm.
Tacd (x— P20 -2+ 20 +y 220y
Vi viiy ma Binh biét duge Nam bi nham.
b) Goi gid tién mdi mén qua lic diu Ia
x (ddng), s6 em ban diu clia “Mdi &m tinh thuong
X" 13 v(em) (didu kiénx>0, yeN").
S8 tién mua qua theo dy tri 1a: x.y.3 = 3xy (d6ng).
Gid tién mdi mén qua sau khi ting thém 5% la

x + x.5% = 1,05x (dbng).
S8 em lic sau cia “Mdi dm tinh thuong X” ¢6 1a
y +9 (em). SO tién thirc t€ mua qué la

1,05x.(y + 9).2 = 2, 1x(y + 9) (d6ng).

Theo ddu bai, ta c6 s& tién mua qua theo dy trl va

t8ng s& tién 30 ban 16p 9T déng gop, ta c6 phugy

/,%

56 tién thuc t& mua qud bing nhau thi cling bi’ini >

trinh: 3xy=2,1x(y+9 < 3y=21(y+9)

<0,9y=2,1.9 < y =21 (thich hgp).
S& em ban déu clia “Méi &m tinh thtrdng& 21 em.
Viy s8 em clia “M4i &m finh thu@ " dudc nhin
qua la: 21 + 9 =30 (em).

Céu 5. a) Tacod

ABC =%ﬁ nén AOC = 2ABC =90";

AOQAC ¢6 OA = OC (= R) = AOAC vudng cén tai O
= AC= 04> +0C* = \2R.

ACB =180" - (BAC + 4BC) =15";

NBC =90° - ACB =75"; BNC = BPC =90°

= tif gide BCPN ndi ti€p duding tron duding kinh BC
= HPN = HBC =75"; NPA= ACB = APM

— NPM =24CE =30".

Tuong ty MNP = 2CBA =90". Do dé

7 —gin MPN =sin30°= . = —w—} =12
MP

MN
TOAN HOC
8
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b) A, I, ¥ cing thuoe dubing tron dung kinh AH.
AC L R$¥AC L €D = BH /I CD.
S o1 CH 1/ BD. Do d6 tif gidc BHCD la hinh binh
h = F 1a trung di€m cla HD va BC.
¢) e Tacé CNP = CBP =45° = NCO
— NP // OC, ma CO L AD, do 46 AD L NP.

F 1a trung diém cta BC = OF L BC. Do dé OF la
duting trung trutc ctia BC.

= AIBC cin tai [ c6 [0 1a duding phin gidc, nén

1o =L 5re - L gac = 60",

2 2

AOBI cin tai O ¢6 BIO = 60° = AOBI déu
= IB=10=IC=R.
Dé thiy F la trung diém ciia OI, nén OHID 1i hinh
binh hanh = IH = OD = R. Do d6 I 1a tim duing
tron ngoai tiép AHBC.
o AMAB vudng cin tai M = MA = MB. Ma OA = OB
(= R) nén OM 14 duting trung truc clia AB = OM L AB.

Tir PH L AB = OM {/ PH, ma MH // OP nén t gidc
HPOM 14 hinh binh hinh = MH = OP.

OF 1 duting trung binh clia tam gidc HAD
= OF= %AH::AH=20F=R.

Ta co AM = MH — AH = OP - Ol = IP. Do do tif
gidc AMIP la hinh binh hinh = dpem.



VONG 2
Caul.a)A'=(m+ 1Y -2m—-4m-1 Tudng tf ciing c6 (y* — 1) 1 9.
2 2 2
=m +2m+1-2m —dm—1=-m —2m. Doviy (- ¥ i 9 -y)i9ar=0.
Phudng trinh cé hai nghiém phén biét x,, x,

S Al sl = Bntlies o 1 | Vay dé x* — y* chia h&€t cho 9 véi x,y e N', x>y va

S-l<m+l<les-2<m<0. xyf3 thik=6a (aeN").

Khi dé theo hé thite Viéte ta co Ciu 3. a) Ta c6 (ab)(be)(ca) = (abe)* 20
X+x=2(m+1), xx00=2m" +4m+ 1. = ab, bc, ca ¢6 mot tich la mot s6 khong dm.
Tacé:—l<m+1<l< |m+1l <] nén Do vai trd a, b, ¢ nhu nhau, khéng mét tinh tdng quat,

X +x, SR gid sircd ab 2 0. Ma ¢ 2 -2 (gt) nén ablc + 2) > 0.
iy i Tacod*+b + +abe=0=>(a— Y + ¢ +ab(c+2)=0
2 2
b) Vilm+1l<1 nénsuyra—1<2(m+1P-1<1 =(a-by=0,c=0,ablc+2)=0=a=b=c=0.
=122 +4m+1< 1= |xx,|<1. Dodé B) Gl sl e 2_%

1 1 2 1

; 1 =2 : = =2 1 1
M+J|‘_| M\ﬂ“j m =2 g2 =2 Xe 2 -

: ’ A 2 B0 E
Mat khéc “ x|+ |_t1 Vai td x4, x, xc nhut nhau, khéng mét tinh tong qudt,

]Z =x +x; +2[xx,|

1
e “ P e i
=(x[+x2 }2—2.1‘[.1:3 +2|x1x3| gid st co xyxp = 0. Ma xc2 3 nén xua(3xe+ 1) 20,
q L]
= [2(m + D = 22m° + 4m + 1) + 2| xyx,| Ta cd x@ 22 6% X =D
=242l €2+21=4= x| + x| <2.

: = S xf- + 2x05(3x-+ 1) =0

k03 .
Vay |—|+ m 222 x| + [xl. P xp)’ =0, x2 =0, 2x5(3xc + 1) =0
X X. 3
: 2$ ; : ~AX 1, = x5 = xc =0 = A, B, C tring nhau. Diéu ndy
Ciu2.a)Tacox’ -y =(x-y) +3np(x-7) §\ mau thudn véi gid thiét, nén didu gid st § trén la
Ma (¥ — v*) : 3 (gt), 3xy(x— y) i 3. Do d6b (x— !

sai. Vaiy min{xs. xp, X0} <——.
ma 3 la s& nguyén to nén (x— v) } 3. Suy r 3

[(x = ¥) + 3xy(x - )] £ 9. Vayx’—@ &tcho. Ciud.
b) Tacéx’ — y' = (x— »)(¥ + xy +

= (x - Wx+ )’ — xp(x - y).
Ma (- ) e+ ) (gD), (k= Y)x+ 3 (x+ ).

Do db xy(x—y) i (x+¥) (%)
N&u x + v 1a s0 nguyén o, tif (*) ta ¢ x : (x + y) hodc
¥ i (x+y) hodic (x— ¥} (x + y). Cac didu nay vo li vi
X<x+), y<x+y,x—y<x+y Viyx+ylamdthgp so.
¢) Néu IZS thix+ Dx-D:3=>(x"-1):3

= - +2+ D308 -1)13,

Ap dung ciu a), ta ¢6 (x° — 1) ! 9. Theo gia thiét
p g
i3 = x3va pB32G -1 9vant-1):09.

E)Z{tk-ﬁa+r{ueN”, re{0;1;2:3:4:5)). a) Ta co c-.icni‘gchBDE ACDanuep
Tacha' — gt =25y — AEK = ADB va AFK = ADC.

—x(.rﬂ"—l J+YOM - D+ -y ). M2 ADB+ADC =180" (ké bu) do do6
Max® - 1= [(")"- 1} 6° - D nén - 1) 9. ABK + AFK =180° =ttt gific AEKF nbi i€p. &

TOAN HOC 9
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| DETHITUYEN SINH VAO LOP 10 TRUONG TRUNG HOC PHO THONG
CHUYEN PHAN BOI CHAU, NGHE AN NAM HOC 2017 - 2018

(Thdi gian lam bai:

Cin 1. (7
a) Gidi phwong trinh 3x+74x—4 =14x+4 —20.
6x+4y+2=(x+1)
6y+dx-2=(y-1)"

Céiu 2. (20 diém) Tim sb ty nhién » thoa man
S(n)=n"—2017n + 10, v&i S(n) 14 tong cac chit s cia n.

Ciu 3. (2.0 diém) Cho céc sé thire duomg a, b, ¢ thoa
mén ¢ = a. Chirng minh ring

2 2 2
(555) () (3 )23
a+b b+c c+a 2

Ciu 4. (7.0 diém) Cho hai duomg tron (O) va (O') cit
nhau tai A va B. Trén tia d6i cla tia AB ]ay diém M

1 diem)

b) Giai h¢ phuong trinh {

b) Goi T la giao di€ém clia AD vi duding tron
(0). Khi A. O, D thing hang, ta ¢6 ACT =90".

Goi J 12 giao diém clia AH va BC, ta c6 AJB = 90".
Xet AJAB va ACAT cb:

AJB = ACT (=90°), 4BJ = ATC [: quAc%zS'

Do dé AJAB &0 .ﬁCAT{g gl = BAH CAD %”
Ta ch BAH BCH (ciing phu ABC )i %ﬁ
Mit khic BHC = BKC (= 180° —

= it gidc BHKC ndi uép = BKH = BCH.

Ma DBE = CAD do dé DBE = BKH. Viay HK /I BC.
¢) Goi P 14 diém chinh gitta cung HK clia duting tron
(BHEKC). Ve PQ L BCtaiQ=Qla I:rung diém cia BC

P BQCOtEF_Q—E BPC BC BHC
2 2
BC
=—1

_BC o BAC o BAC
3 el 2

Vé KL L BCtai L. Ta cé KL = PQ. Do d6

BAC

BC
Sﬁ:};c— EKLBC{:—PQBC [ 5 J .fan 3

d) » Xét ABAD va ABCF c6
ABD (chung), BAD = BCF [:%safmﬁ).
Do dé ABAD «2 ABCF (g.g)

BC BF
TOANHOC |
l_ 0 * CTuGitre SO 485(11-2017)

150 phair)

khac 4. Qua M ké céc tié'g tuyén MC, MD v&i (07 (C,
D la cac tiep diém va D nam trong ().
a) Chimg minh AD.BC = AC.DB.
b) Céc dudmg thing AC, AD cit (O) lin luot tai E, F
(E, F khac A). Chimg minh dudmg thang CD di qua
trung diém cua EF.
¢) Chimg minh duong thang EF ludn di qua mét diém
¢b dinh khi M thay doi.
Ciu 5. (2.0 dicn) Trong dudmg tron (O) 6 ban kinh
bang 21 don vi, cho 399 diém bit ki 4, 4,..., Ase.
Chimg minh réing ton tai v6 so hinh tron c6 ban kinh
bang 1 don vi nam trong dudng tron (O) va khéng
chira diém nio trong 399 diém A;, 4,...., A3.
MAI XUAN VINH
(S GD-DT Nghé An) Gidi thiéu

Tudng . 'A=BC.CD, Do d6 BF.BA- CE.CA=
=B(( D) =(BD + CD)(BD— CD) = BD* - CI".
. la bén kinh clia duding tron ngoai ti€p tam

AEF. BI cit dubng trdn (AEF) tai M, N. Ching

inh tuong tf trén c¢6 BF.BA = BM.BN = IB* - R’
Tuong of ¢6 CE.CA = ID* - R*,
Do d6 IB* - ID*=BD?* - CD>. V& ID' L BCtai D'
Tacé IB*=ID" + BD"* (AD'IB vudng tai D');
IC* = ID'? + CD”* (AD'IC vudng tai C").

Suyra I8 - IC' = BD® - CD™
Taco BD¥ - CD* = BD”* - CD* = D=D'. Viy ID 1 BC.
Cdu 5. a) Gid sif ta chia duge 6 hoc sinh thanh 3 cap
ma mdi cip déu “hoan hido” cd di€ém sd la a va b, ¢

vid, e vaf Taco “T”’ m, c;d s, S0
Suy fami= a+b+c+l-5a'+e+f

Diéu nay vo li. Viy khong thé chia 6 hoc sinh thinh
3 cip ma méi cip déu “hodn hio”.

b} Tit cfiu a) ta c6 véi mdi cdch chia 6 hoc sinh
thiinh 3 cip thi ¢6 nhiéu nhét 1a 2 cip “hoan hao™.
Ma ¢6 3 céach chia 6 hoc sinh thanh 3 ciép, do dé cé
nhiéu nhit 1a 2.5 = 10 (cip “hoan hio™).

Ching han truding hop diém cilia 6 hoc sinh 1a 1; 12;
13; 14: 15; 16 ta thiy ¢6 10 cip “hodn hdo”. Viy sd

¢ip “hoan hio” nhiéu nhit 1a 10.
NGUYEN BUC TAN - NGUYEN ANH HOANG
(TP. H6 Chi Minh) Gidi thigu
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PESO 2

(Thaoi gian lam bai: Y0 phiit)

Cau |. Hinh vé sau 1 @6 thj cia | "4
ham s nao dudi diy? '. .'
A y=x"+1 o o
B p=x +2x" +1 \ [
C. y=x*+2|x|+l ¥
3
D. y=[x |+] it

Ciu 2. Khing dinh nao sau day sai?
A. Ham s6 y= -1;_:3 —x% +x+2017 khong cd cuc tri.
B. Him sb y = [xi ¢6 cye tri.

C.Hamsé y =32 khéng cé cye .

D. Ham sb V=l'

3 ch dfmg bién, nghich bién trong
b

timg khoang nhtmg khéng cé cure tri.
Ciu 3. Tim sb thue & dé db thi cia ham sb

y=x*-2k* +k co ba diém cuc trj tao thanh mot

tam giac nhin diém G(O;%} lam trong tam.

D.
£ E : x+1
10. Cho ham s6 y=
Q, vax® +1

s0 ngay it nhit 14 bao nhiéu d¢ hai tai xé chay tiéu thy
hét s6 xéing do, biét ring chi tiéu cho hai ngudi mot
ngay tong cong chi chay du hét 10 lit xang?
A.20ngay B.15 ngay C. IOngay D. 25 ngay
Cau 8. Gia tr] tham s0 thue k nao sau ddy dé do thi

ham so y=x" =3k’ +4 cit truc hoanh tai ba diém

phin biét.
A -l<k<l B. k>1
C. k<] D. k=1

Ciu 9. Cho ham sb y=f(x). D6 Ya
thi ham s6 ¥ = f'(x) nhin géc toa 51 |
do 1am tim d6i xtmg nhu hinh vé

bén. Khﬁng dinh n:éo sau day sai? |

A. Do thi hdm s6 y= f(x)cd 5\

ba dié\ﬁn cyre trl. : __z',-"_""\ .
B. D6 thj ham s6 y = f(x) nhin _,'
tryc tung lam truc doi x(mg, '

C.Dit s6 y= =f{x) ¢t truc hoanh tau 4 diém.

am s6 y = 7(x) c6 hai diém ubn.

| | cd db thi (O).
Ak=Lk=— B.k=-lk=—
3 2 % Tim gia tri a dé do6 thi cia ham sb ¢0 tiém cén ngang
C ,(-:l il i h e k—l va dudng tiém cin do cach duong ticptu\,encua (O)
plpplin ' R e mit khodng bing V2 —1.
Cau 4. Cho ham s6 bic ba i@' A.a>0 B.a=2 Cia=3 D. a=1

y=/(x) cd db thi (O) tidp :@0
xic véi truc hoanh nhur hinh '

v&. Phuong trinh nao dudi day
14 phurong trinh uep tuyén ciia
(C) tan dlem uon cua nod? |
A y=3x-2 B. v-—3x+2

C. y=-2x+3 D, y=-3x

Ciu 5. Xét db thi (C) clia ham sb y = !J‘—L‘?‘ . Khing
x—

dinh ndo sau ddy sai?

A. DG thi cét tiém cén tai mét diém.

B. Ham sb gidm trong khoang (1;2)

C. D6 thi (C) ¢6 3 dudmg tiém can.

D. Ham s0 c6 mt cye tr.

Ciu 6. Cho ham s6 y =sin® x . Khing dinh ndo sau

day ding?

A. 2y'+y“=ﬁum{2,x—-§)

C.dy—y'=2 D. 4y'+y"=0
Ciu 7. Nha xe khoan cho hai tai Xé ta-xi An va Binh
moi ngudi lan lrot nhan 32 1it va 72 lit x@ng. Hoi tong

B.2y+y'tanx =0

Céau 11. Hay néu tit ca cde ham s trong cac ham sé
y=sinx, y=cosx, y=tanx, y=cotx thoid min diéu
kién dong bién va nhén gid trj 4m trong khoang (—E;GJ.
A, y=tanx B. y=sinx, y=cotx
C. y=sinx, y=tanx D. y=
Cau 12, DE gidi phrong trinh: tan xtan2x=1 ¢6 ba ban
An, Lje, Son giai tom tit ba cach khac nhau nhr sau:

tanx, y =cosx

s
x#F—+kmn
An: Picu kién .k e Z. Phuong trinh
TE e TG
x#F—+k—
4 2
fanxtan2x=1<>tan2x=cotx = tau[z—x]:rzlg_;.%

MNén nghiém phuong trinh la: x = %-F— an kel

Léc: Diéu kién tan x = +1. Phuong trinh

2tanx

1—tan® x

tanxtan2x =1 < tan x. =]l 3tan’ x=1

TOAN HOC
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S tanx = J_rL:;a % =J_rE+ km ke Z 1a nghiém.
3 6

cosx =0
2 vv. |cosx=0

Son: Diéu kién =T i

cos2x =0 sin” x # E

sinx sin2x

Tacd tanxtan2x=1< =1

cosx cos2x
< 2sin’ xeosx = cosxcos2x

& 2sin’ x=cos2x=1-2sin’ x
<:>5in:x=%=sin3?—;:>.r=i]—;+k2mkeﬁ 14 nghiém.

Hoi, ban nao sau diy giai dung?

A. An B. Lac C. Son D. An, Léc, Son
Ciu 13. Tap nghi¢m § cua phuong trinh
cos2x+5cos5x+3=10cos2xcos3x li:

. S=4i—+k2n ke . S=ct—+k2nke
AS{:kaE} BS{E&ZIcE}

(ol {ighfm. ke z} D. S:{ingklrL_ kez}

Ciu 14. S6 nghiém cia phuong trinh
cos” x+2cos3x.sinx—2=0 trong khoang (0;m) la:
AO B.1 .2 D 3

Ciu 15. Co bao nhiéu gia tr] cua tham sb thuc a

ke
ham s y= i Ll ¢6 gid trj 16m nhat y —@
" cosx+2
A0 B. 1 ci2 $

Céu 16. V6i ¥ne N, diy (u,) nio
phai 14 mot cip s6 cong hay cip s6 n

y khong

A u, =2017n+2018 2“”}

B. h, = (—l}” [m

W= {“I =]
C. - D.
L "m M"_l —201?11” +2’U]8

Céu 17. Day (, ) nao sau day co gioi han khéc 1 khi
n dén dén vo cung?
(2017 - )"
T T
n(2018 - n)

B. «, =n(u‘n2 +2018 —/* +2015]

u, = 2017
C.
I"rni'+l. = %(H" 3k 1); H= l, 2,3
D. uﬁ,:L‘FL-’-Lﬁ— + ]' :
1.2 23 34 n(m+1)

TOANHOC |
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Ciu 18. X4c dinh gia i thuc % d& ham sb

NG ey e
e £ .
) =1J2018x+1—yx+2018"  lién tuc taix = 1.
k ,x=1
& k=1 B. k = 242019
C. ;czﬁf_ +2018 D. k =%'”_f’d2m9

Ciu 19. Thay glao c6 10 cau hoi tric nghiém, trong
do6 co 6 céu dai s6 va 4 clu hinh hoc. Thiy gm ban
Nam lén tra bai bing céch chon ngdu nhién 3 cdu hoi
trong 10 cu hoi trén @& tra 10d. Hoi Xdc sudt ban Nam
chon it nhét cé mot cdu hinh hoc 1a h.fing bao nhiéu?

29
a AR v vl o 2
6 30 6 .

Ciu 20. Cho x 1a s6 thure dwong. Khai trién nhi thire

12
Newton cia biéu thite [f i —] ta ¢6 hé s cua sb
x
hang chita x™ bang 495. Tim tht ca cac gid trj m.
A.m=4 m=8§ B. m=0
C.m=0,m=12 D. m=8§
oudi ban sung, dé ban tring vao tim,

Ciu 21.
§ ba phan bay [ 1 Hai ca thay biin ba lan,
&a

t bin tring tim dang mot lin 14 bao nhiéu?
144 e

343 " 343 " 343 343
Ciu 22. Trong khéng gian cho dudng thing a va A,
B, C, E, F, G la céc diém phén biét va khdng co ba
dlem nio trong d6 thing hang. Khang dinh nao sau
diy dung?

A,

/BC :
: { = al/(EFG)
| BC < (EFG)

{a LR
B.
al AC
(AB//EF
13Cr’,r'FG
[a L :
L (ABC)
a L (EFG)
Cau 23. Cho tir dién ABCD. Goi E, F lan lugt la trung
diém cta cac canh AC va BC. Trén mit phing BCD liy
mot diém Mtay y (diém M co dénh déu tron nhur hinh

v&). Néu day di céc truong hop dé thiét dién tao boi
mit phing (MEF) véi tir dién ABCD la mét tr giac.
A

= a L mp(ABC)

— (ABC)/(EFG)

= (ABC) I/ (EFG)

A A
oL s
B 4‘ ) 4‘ D ‘ 5
F F F
C C
THI TH2 TH3

A. THI B.THI, TH2 CTHZTH3 D.TH2



Ciiu 24. Gid st a 1a gdc clia hai mit coa mét tir dign
déu co canh bing . Khang dinh ding li:

A.HI,H4 B.H2,H3 C.H1,H3 D.H2 H4
Ciu 30. Tinh S =1log,2016 theo a va b biét

A. tana =+/8 B. tana = S\E_ log, 7 =a, log, 7 =b.
C. tana =243 ~ D. tana=4y2 Sk Bl s
Ciu 25. Hinh nén cé thiét dién qua tryc 13 tam gide A, § :“T I e R
: : J3 a
déu va c6 thé tich ¥ = n——ga’ . Dién tich xung quanh
3 ; 5 ool R
& cua hinh non do la: : L
1., Ciu 31. Tép nghiém cia bat phuong trinh
A. §=—ma B. § = 4nd’ logsy e * < log, 2018 1a:
C. §=2na’ D. § =na’ 1 5
Céu 26. Co tim bia hinh A. 0<x <2018 B. <x<2018
tam giac vudng cin A5C 1 1
cé canh hu}&n BC bdng a. D<x<—— x=
Ngwdri ta mudn cit tim bia C. 2018 D. 2018
do thanh hinh chir nhat 1<x<2018 1<x<2018
MNP roi cudn lai thanh 5 F o X :
mdt hinh tru khéng ddy nhu hinh v& Dién tich hinh S B0, upliion Seie Wb ik
chir nhdt 6 bang bao nhidu dé dién tich xung quanh 518 + * = J2016+ 2017+ 32018 1a:
0
clia hzm.h tru 1 lom lzhat . 2 %1 B.2 C.3 D.4
A. % B. T . % D. % Ciu 33. Cho hai s6 thue a, b ddu 1ém hon 1. Gid trj
Céu 27. Cho hinh chop tam gidc déu SABC c6 cic  nho nhivadabidu thic S = l i ! bing:
canh bén S4, 8B, SC vuéng géc vdi nhau timg doi @ log,,a log, b
3
mot. Biét thé tich ctia hinh chép bing 9 Ban kinh r B 9 C. 9 D. i
at cau ndi tiép cia ti dién la: : > : -
hiRE ol mil e e :&au 34. Vi tham sé thire & thudc tip S nao dudi day
A.r= S B.r=2a %\% thi phuong trinh log,(x+3)+log, x* =k cé mot
2a // nghiém duy nhat?
Crs———= D. r= A, §=(—o0;0 B. §=|2;+
3(3+2J§] (—o=30) [2;+e0)
& b S2 =il B i)

Ciu 28. Mot khoi gd hinh Iap pl
bang ¥|. Mjt ngudi thy mée mu ot khoi go do
thanh khéi tru tron c6 thé tich bang ¥, . Tinh ti s6 lon

&
nhit £ =-2.
"l

A k== c k==

4 , 4
Céu 29. Cho mdt tim bia hinh chi¥ nhét c6 kich thudc
3a, 6a. Ngudi ta mudn tao tim bia d6 thanh 4 hinh
khéng ddy nhu hinh vé, trong d6 cé hai hinh try ldn
lugt c6 chiéu cao 3, 6a va hai hinh lang try tam giac
déu co chleu cao lin lugt 3a, 6a. Trong 4 hinh H1,
H2, H3, H4 lin luot theo thir tr 6 thé tich 1ém nhét vé
nho nhat la:

s el
G ba
T e
H1 H2 H3 H4

T iy
2 3

Ciu 35, Ham s6 no dudi ddy 1a mot nguyén ham cia
ham s y =2%"*2°* (cos x —sin x)?

A. }__ — 2Sill'l X+L05 X + C B. v e 2 -2
i In2
. ! zsin.wcos:
C. }. L2 lI'I 2.25|nr+m5.\. D- y = ——+C
In2

Ciau 36. Him F(x) ndo duwdi diy 14 nguyén ham cua

hams6 y=3x+1?

3 4 4 4
A. F{x)=§{x+l)3 +C  B. F(le=§3{x+l) +C
& F{x}=§{x+1)%fm+c D. F(.x]:%:’l'{xﬂ}g +C

Ciu 37. Cho ]f(x)dx =2 .Tinh / = .}Ma&
1

Vx
Al=l  B=2 CI=4 D=
S3 485(11-2017) T9§¥ugg§13



(du 38. Cho f(x) la ham s6 chin lién tuc trong dogn 12 giao tuyén cua hai mit phing 2x+3y-9=0,

a , Lot y+22+5=0. Vi tri tuong d6i ciia hai dwong thang 1a:
—1:1] va = S el L= 9
[-1:1] va [ F(x)dx =2. Kbtqua I= J-Edr g 4 Song sung Ty
Red=1 " W I-38 e J=rEatly '(C Cz:‘?“h;“ 2 D;é““f_u“hf“ R
e s iu rong khong gian vdi hé truc toa xyz,
Ciu 39. Cho ham s6 f(x) Tién tyc trong dogn [Le], phuong trinh mét cliu (S) co tam ndm trén dudmg
Lt P -1 z=2
biét 'f(x)abc=],f(e]=l. Khidd 7= if"{x}.lﬂxfbf bing: thing {a’}:T :}T: o val tiép xiic véi hai mit
i & 1 : ;
& Food B. /=3 e 754 D. /=0 phing (P):2x-z-4=0,(Q):x-2y-2=0 li
Ciu 40. Cho hinh (H) 6 7} A(8):(x—1) +(y-2) +(z-3) =5
han bdi truc hoanh, do thi F ' L < ]
cia mdt Parabol va mét | B. (5):(x-1)" +(¥-2) +({z-3) Ll

dutmg thing tiép xiic Parabol \

d6 tai diém A% 4), phu hinh C. (S):(x+1) +(y+2) +(z+3) =5

5 =
e it i T Bt b (5):(r 1) +(p-2) +(:-3F 3
quay quanh tryc Ox biing: ' Ciu 48, Trong khéng gian véi hé toa d6 Oxyz, cho
PR PR . S p. 2% hai diém 4(2:11), B(0:3;-1). Piém M nim trén
9 5 : 2 phﬁng (P) 2x+y+z—4=0 sao cho MA+ MB nho

Céu 41, Cho bén diém M, N, P, O la cac diém lmng

mat phing phirc theo thir tw biéu dién cac s0 nhat la: %ﬂ

—i, 2+i, 5, 1+4i. Hoi, diém ndo la trong tim cha (150 % (0:13) C. (520) D.(3062)
tam gidc tao boi ba diem con lai? CiyglseMrong khong gian véi hé toa o Oxyz, cho hai
A M B.N C.p D.0 phang (P):x+2y—22+2018=0,

Ciu 42. Trong cae sé phire: (1+4)°, (1+i), ): x+my+(m—1)z+2017=0. Khi hai mat

[1+;‘}5 , {l+i)6 sé phirc ndo 14 s6 phirc thuiin éo@\% phang (P) va (Q) tao véi nhau mdt gbe 1on nhét thi
diém H nao dudi day nam trong (0)?

Ciu 44. Cho z la s6 phic thoa min
|z+m|=|z=14m| vi sb phic z'=1+i. Xdc dinh

3 4 5 7
A (1+i) B (1+i) C.(1+i) D) A H(-2017:11) B. H(2017;-11)
:A 3. - - 4 % r A = 2 5 ;
C :u 43. Xac dinh tat'ca c?csothmmqp g trinh C. H[—ZO]?;O;O) D. H(O;—ZDI?;U}
z* —2z+1-m=0 cb nghiém phirc z an |2=2. i
Ciu 50. Trong khong gian véi hé toa d§ Oxyz, cho hai
A m=-3 B.m==-3,m=9 =4 o
R D.m=-3,m=Lm=9 4 ngthing chéo nhau a*l;][}:: : dzzjysr‘ .

2—3 Z"—I'

Phuong trinh mat ciu ¢6 ban kinh nho nhit tiép xic

tham s& thue m dé |z - :'| 14 nho nhit. véi ¢ hai dwong thing trén 1a:

1 1 1 2
A.m=5 B.m=—5 C-ng D.m=1 A.[I‘Fg] +y2+(2+2)L=%
Ciu 45, Trong khéng gian voi hé toa dd Oxyz , cho .
ba diém A(1;2;0),B(2:1;1),C(0;3;-1). Xét 4 B. Exﬁ] +3° +(z-2) i
khiing dinh sau: ‘ * ?
I. BC=24B 1. Diém B thuge doan AC 3 .3 o
[II. ABC la mdt tam gide VL. 4, B, C thiing hang Sy Bacd +(z-2) g
Trong 4 khing dinh trén ¢ bao nhiéu khing dinh diing? :
Al B.2 0.3 D.4 n (Hi) iy o) e
Ciu 46. Trong khong gian véi hé toa 6 Oxyz, cho 2 &

_y-7_z-3 NGUYEN LAl

hai duimg thing (d, ): —

14 T?g%“u:gg S5 485(11-2017)
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DAP AN YA HUONG DAN GIAI BE 56 1

1B 2A 3 48 5D 6C TA &B 9D 10B [ 11C 12B | 13A | 14C 158 | 16D | 17C
18A | 198 | 20C 21D | 22A | 238 | 24C | 25D | 26A | 27B | 28C | 29A | 30B [ 31C | 32C | 33D | 34B
35C [ 36A | 37D | 38B | 39C | 40A | 41D | 42B | 43C | 44D | 45A | 468B | 47C | 48A | 49D | 50B

Cau 1. Chon B. Cé 7!=5040 céch xép. Chi co ding :(_xzﬂz_a)ﬁa_b}e—r

mét cach duge dong chir “ HIEN TAI LA NGUYEN h
0 M Theo gia thiét c6 F'(x)= f(x), VxeR

KHI QUOC GIA™ nén xéc sudt cin tim 1a - Bem el
5040 s { ot { =ik
Ciu 5. Chon D. Goi C 14 chu vi qua béng, ban kinh la—b=6 |b=-T7
cita qua béng 1 gt _ 683 ~10,91(cm). Ciu 20. Chn;)'n C. «Goi [ ]a‘ trung diém cua BC.
2r 23,14 Theo gia thiét [ la hinh chiéu vudng goc cua A
Dién tich miit chu § = 4nR? = 1494,99(cm?). xubng mit phing (4BC) nén A'f | (ABC).
S& miéng da it nhit cin cd dé 1am qua bong: Ta tinh d9 dai duomg cao ciia khéi ling try duge:
1494,99: 49 83 =30 (miéng da). 6 )
e A a3
Ciu 10. Chon B. Bién d6i PT da cho thanh h=A1= e Va S g = —

—2c0s® 2x—5cos2x+3=0

3a’
= cos2x =%c>x=ig+kn,kez. * Thé tich cén tn ¥ = §yc.h - a2
e 35
Vi £ & O 20 Chu 23, Chon B.
{n S Tt ]]ﬂ:} Str dunga@thuc s, -——[2ul+(n—1)d:|
Sxei—i —i—i—
6 6 6 6 Ta co:

= §=dr. =77 =5 = i
Ciu 13 . Chon A, g_m:’{dﬂ PGS
Taco iu 24. Chon C. ]

{(SAB} 1 (4BCD) Lu_n 714 tim cla mat caw. Vi T e(Oxy) = I(a; b; 0).

(SAD) L (4BCD) Tir gia thiét, A =B =CP ta tim duge 1(-2; 1; 0).
= S4 L (ABCD). Pudmg kinh / clia mit cu (S) la

Dé thiy goc giita hai
mit phang (SCD) va

(ABCD) bang

1=245 =2,{(-2-1)% + (1 -2)* + 4> = 2J/26.
Ciu 27. Chon B. ® Goi 1, h, r, C lan luot 1a 6 dai
dudémg sinh, dudng cao, ban kinh day va chu vi day

SDd=45" > h=SA=AD=a. clia hinh non. Tir gia thiét cho ta
- 2 2
Ty b k=150 5K [Hﬁ’] =[i] i 1 = 60cm,C = L. 27.60 = 40m(em). = 20  20(cm)
v, SC SD \CD 2a) 4 3 2n
Ciu 15. Chon B va b =P —r? =4042(cm).
e™ 1642
+Taco f(0)==; lim f(x)=alim® =t Do d6 ¥ = +xrth= ‘GODQ‘F“( )= 6"3’—“ (1it).
- 3
.Be hﬁn’} 50 f(x} hcn mc tﬂl e =0 (&LI ZR. Ch(}n C Ta clfl Q.f (I)_I.I,{ {I}—6=0
1 < 20357 —12x+9) - x(6x—12) -6 =0 x=1.

1. - 0 - z .
=limf(x)=f(0)=a 5 Liy diém M(a; 1)e(C), taco

N, -
Ciu 18.Chon A. Tt C; -C, =44=>n=11. a' —6a’ +9a=0<>a=0haya=3.

T it [ B +_] ch B3k Suy ra cdc tiép tuyén can tim c6 phuong trinh la
y=F0)x-0)+1=9x+1, y= f/B)Yx—3)+1=1.
Yebt = k =3. Viy sb hang cin tim 1a C =165. Ciiu 30. Chon B. + Pudng thing d c6 mét VTCP 14

Ciiu 19. Chon B. Ta 6 F(x)=2x+a)e™ (X +ax+b)e™ i=(;1; 2), AH =(a-2; b-1; c—4).

S& 485(11-2017) T(?féll‘_du:(éco 1 5




« Theo dé bai H{a; b; ¢) 1a diém thudc d va AH co

xH—l__L:,f—ZzzH—l
d6 dai nho nhat néntacd hé { 1 1 2
#AH=0
c—1 a=2
—1=bh-2="—
= ® 2 e»ibh=3
Wa=2)+1{h-1)+2{c—-4)=0 =3

=T=a+b +c' =62.
Cau 31. Chon C. Tachd f(x)<1< 5582 <]

= xlog, 5+6x° 50<:>§log25+3x3 <0.

Pinh chinh: D& bii cau 31 ndy, phuong an A da viét:
xlog,5+2¢ <0, xin sita la: xlog,5+6x <0 (de trong 4
phurong én chi ¢6 phrong én C 14 sai).

Céu 32. Chon C. »Hinh ling tru ABC.A'B'C' ¢0 hai
day la tam gidc déu o canh béng a. Mit ciu di qua 6
dinh cta hinh lang tra ¢6 tim O la trung diém cia
doan thing GG' noi hai tim cua cic day lang tru.

. Bén kinh ctia mit cau 1a R =04 =v0G* + GA®
Trm

58] o

Ciu 33. Chon D.
|_x=0 |:f(0)=—m'+1
ﬁ »
x=2 | f@)=-T-m
+ D& ham sb £ (x) 6 cAc gi trj oye tri tréi ddu _ )
& f0).f(2)<0e-T<m<].
Do meZ=mel{-6 -5 -4 —3; —2%% 0L
Chu 34. ChonB. T
u Q1 ai(} $
1 9 1
1= [r(2x-1)dv= [ £(|2x-1])e+ [ (j2x-1))dx
-1 -1 1

2

Y =6x"-12x=0¢

I

P | =

= j F(2x+ 1)+ jf{2x D). Xét M= j F(=2x+1)dk.

2

L] i}
pit t=-2x+1= e If(r)d: =]EJ‘f(x)dr= %
L]

- Tuong ty, N = Jf{?.l Dax =1. &
I||I\\

2

S>I=M+N=4. -H
Ciu 35. Chqm C.Goi M / o '| \-\
la trung diém BC. 2 ,_’_'_'_____.F SELLN

1.~

Ha AH 1 SM.
Vi BC L (SAM)
nén BC 1L AH.

TOAN H
16" ot

* Cugitre S6 485(11-2017)
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Viy AH | (SBC). Do d6 AH la khoang cach tir A
dén mat phang (SBC). Ta co
28,4 = SO.AM = AH.SM (*)

Ma AM_“ZF So_z"‘"‘r SM = *’;ﬁ
(*):>dl=AfI=2a;":_-
Tir d6 c6 d=d|+d3£dh+-]§dlsgaf-

Ciu 36. Chon A. Dit log, x =log, y=log,(x+ y)=u

Zur i
:}9"+6"=4“¢>(%} +(%] -1=0
~1+45 145
2

Ys = C
= — = b
\ 2 2 ¥

Ciiu 38. Chon B.
Bién ddi v =sin’ x—3(1—sin’ x) —msinx -1

=a+bh=1+5=6.

=sin’ x + 3sin” x—msinx — 4.

Pt r=s®€ﬁ]‘ 1] [ ‘”E[D' %D

thi, di cho tro thanh g(1) =1 +3t" —mt —4.
= p(1) déng bién trén doan [0; 1]

o gN=3r+6t—-m=0, ¥re[0; 1]

e m< Ig?g!}]hm = h(0)=0 (h(t) =3 +6t).

Chu 42. Chon B. D& dang tim duge ba diém cyce tri
clia dd thi ham sé: AO;m—1), B(—m;—m’ + m—1)
vi C(Jm:-m*+m—1),m>0. Goi R la ban kinh
dwdmg tron ngoai ticp tam gide ABC. Theo gia thiét

()2

4mq‘u@

Ry ABACBC |
43.4'.'3{.'

=1

L.
m=1

om-2m+l=0<
M

Ciu 43. Chon C. Taco
AB=a=§ =a’;

.+ 14 cdp s6 nhan nén

1100
4 Hg) aeea)

=7 =

1 799

-l:-‘EN




Ciu 44, Chon D.
» BPT di cho twong duong 0 < log, (3" +1)<m

[
|2 -1>0
Tl v el = e 31
a2t
ar s
« Yebt = <mzl.
2" 121

Ciiu 45. Chon A. « Nhin vio cac phuong an da cho ta
loai trir ngay phuong 4n C vd D vi mit phing cla
ching di qua diém M nén khong thé song song vai (P).

-Phuo’nguinhm@tphéng{;?};fq.%+£=]_
i i

Ma M'E(P}:b—?-’-+g+-l-=] (*)
a b ¢

Miit khac M 1 trre tim cia A4BC
[ER =0 {c—zfmﬂ
= =

¥
B AC=0" lc—3a=0 B

:hb=T. =14

5 . 4
Tor(*)va(**)suy ra a :lT

= (P):3x + 2y +z — 14 =0. Viy mit phing song song
véi mp (P) co phuong trinh 3x+2y+z+14=0.

Chu 46. Chon B.
Cich 1. Xét dudng thing A:dx+3y—1-F=0 va diém

Ala; b) trén mat phing phiic.
[AeA

| |{3©|F 24|{15@$<39
Tir d6 co Mw-m 39+9=48. ?
Cdch 2. Taco PT (O):(x—4)7 +(y-3)* =9
Vi d(ab) e(C)=>(a—4)" +(b-3)" =9.
Mit khiac F —24 =d4(a—4)+3(b—3).
Ta c6: (F —24)* £25|:{a—4)2 +(b—3ﬂ=25.9 =225
=9<F<39 Tirdoco M+m=39+9=48.
Ciiu 47. Chon C. DK 0<x #]E(*}. PT da cho twong

duwong véi (2x—1)? +log, (2x —1)* = 2x + log, 2x.

Xétham f()=log,i+i,i>0 cbd

; 1
N=——=+1>0¥r>0.
SO=507 =

e
-t
Nén (2x—1)* = 2x = 4 théa man (*)
3+45
x2=
4

@

Do {’; 2 ()= AN #@=d(L; <R %Q\ e by e

Do d6 x +2x,=— {9+J—) (a+»f_}:>a+b 9+5=14.

Caud8. Chon A. « Ted = I[(5+8;-2—41;—1-4n).

i |19r+ o e 5
d(I, (P)) =19 & S =19 = t=0hayr=-2

+ Vi ¢ =0thi mit ciu (S)co im I(5; -2, —1)

a=—-10,b=4,c=2

== 2 2 2 )
(3] (5]
2 2 2

+ Vi £ =-2 thi mit ciu (5)co taim I(3; 6; 7)

——6,h=-12,c=-14
{a . =at+btce+d=43

—
d=T5

Tir d6 ta chon A.
Ciu 49. Chon D.

Ta bién dbi f(n)=(n"+ |)[[n+ )+ 1} *

Str dung (*) ta c6

L]
j'(’k - %kl — 4k +2)(4k” +1) _
(457 + (45 +4k + 2)
Iorded gl o O] 1 ,
741 541 Cn+1Y*+1 20° +2n+1

(2k-1° +1
Ck+1y +1

|-

Céu 50. Chon B.

Cich 1. Goi 1:[ ""‘_r
1+ ()

‘]- a’r 4

M=t

I (f)

ta cé

- Bit x=a-t

T,f'(x)dx
a1+ 1(x)

0
!:
;[l+f(ﬂ—r)

o

—nl

g i o pe B G il
i 2 Fel

nguyén dlrcmg, 1a phan b t6i gian

= h+c=1+2=3. Tir 46 ta chon ciu B.
Cdch 2. Chon f(x)=11a ham s6 thoa mén cac gia
thiét, Dé dang tinh dwoe [ =§- Tir do ta chon céu B.

PHAM TRONG THU
(GV THPT chuyén Nguyén Quang Diéu, Dong Thdp)

TOAN H |
* cruﬁi%17
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A0 thé ky XVI mot sd nha toan hoc théi ky

Phyc Hung ¢ Italia gin nhu dong thoi kham
phé ra phuong phép giai dai s phuong trinh béc
ba. Phuong phap nay di dugc cong bd nam 1545
boi ngudi khong kham pha ra né diu tién nhung
14 mét nha béc hoc ndi tiéng toan dién la nha
toan hoc, nha triét hoc va bac si Girolamo
Cardano (1501-1576). Cong trinh ma Ong cong
bé ¢6 tén 1a "Neghé thudt vi dai ha}’ la cac quy tac
dai 56" (Ars magna, 1545) dai dén 40 chuong.
Nha todn hoc DPic F. Kleine di danh gia cong
trinh nay 1a: "mot tdc pham cuc ky quy bdu, né
chira dung nhitng mam mong cua dai s6 hién dai
Virot xa tam cuia toan hoc thei ¢ dai.
Nhung réi, cdu chuyén té nhi vé ban quyén lai
thinh thoang rd 1én,... Mai dén tan cubi thé ky
XIX céc nha lich sir khoa hoc van con
ngudi yéu toan vé véi ky (re clu chuyéngbg
va ning né vé cudc tranh cdi ban qu hat

minh phuong phap ndi trén gilta ¢ a toan
hoc vi dai Italia cua Thor ky Hung la

Nikolo Tartaglia (1499-1557) va' G. Cardano
sau khi tac phfim "Nghé thugt vi dgi" cua
. Cardano ra don.

Séng véi ddng luong huu khiém tén duge cung
cdp boi mot vi cha ¢d, G. Cardano di danh
khoang cudi doi dé hoan thanh cubn tiéu st twr
thudt "Vé cude doi t6i". O nhiing trang cudi ciing
Ong viét: "T6i thii nhén rdng trong todn hoc cé
d6i chiit va trén thuc té chi cé chit xiu két qua la
t16i dd vay muwon ¢ nguoi anh cua Nikolo.
28.4.1576". C6 12 trong tham tdm Ong da khang
yén long... G. Cardano mat ngay 21.9.1576.

Ciing dén cudi thé ky XIX cac nha todn hoc méi

hiéu cong trinh cia G. Cardano "Nghé thugt vi

dai” c6 vai trd to Iom t6i mic nao trong thé ky
XVI va tir &6 méi hiéu dugc nhitmg 101 danh gia
ma nha bac hoc thién tai Plic G. Leibniz danh

* o TOAN HOC
- (

8 T cusipe S8 4ssai-2017)

777\ | CHUYEN VECAC SOPHUC

NGUYEN THUY THANH ‘
(Trudng Pai hoc KHTN, PHQG Ha Noi),/

cho . Cardano: "Cardano la mért ngwot vi dai
dit cho éng dv co nhitng khiém khuyét; néu
khong c6 nhitng khiém khuyét do Ong da la mgt
ngudi fuvér mi'.

Du sao di nita thi céng thirc tim nghiém cua
phuong trinh bacba x* + px+¢=0; p,geR la

TR
3 (1))

gin lién véi tén Ong — Céng thic
no — cho dén tn ngay nay.

clig

ac du y nghia thuc hanh cua cong thirc
Cardano theo nha toan hoc X6 Viét 4. G. Kuros
1a "rar khong fa'n nhung no lai tra 1o duge cau
hoi kinh dién vé tinh giai duge cua phuong trinh
béc ba bang can thirc. Hon thé nira, dn néu ding
sau cdi vé ngoai khong it phirc tap cia no lai 1a
médm méng cia mdt trong nhimg sang tao vi dai
nhét cua todn hoc — d6 la sdng tao ra khai niém
56 do hay 56 phiic.
Thét viy, trong truomg hop khi ca ba nghi¢m cia
phuong trinh bac ba (véi hé s6 thuc) déu la thye
thi ngudi ta da chimg minh dugc ring trong 101
gidi dai 50 cua phu'cmg trinh béc ba dé phép khai
cin bic ba cua so phic la khong tranh khoi,
trong do can bac ba clia sé phirc 14 ¢6 ba gia trj.
Va rét cude, khi ap dung phuong phap Cardano
cac sO hang co chira ki hidu i s& triét tiéu nhau va
nghiém thu dugc la thye. Truong hgp khé khin
nay (khi A < 0) thuong duge goi la truong hop
bat kha quy.
Trong lich sir phét trién todn hoc, thong thudng
khai niém s6 m&i xuat hién khi trong kho so
dang co khong du dé thyc hién khéng han ché



mét phép toan nao do. Trong truong hop dang
xét, s0 m&i — 56 phirc — xuat hién khi cic nha
toan hoc md réng phép khai cin bac hai déi véi
mét sé bat ky ma ngudi ta gip. Ching han &
chuong 37 ciia tac pham "Nghé thugt vi dai" cia
minh, Cardano di dat va giai bang dai sb céc
phuong trinh bic hai va bac ba va thu dugc cong
thirc mang tén Ong, trong d6 hién dién day du
cin bic hai va bic ba ctia mét sb bat ky. Chéng
han, Ong dat va gidi bai toan: chia sé 10 thanh
hai phén sao cho tich cia hai phdn dé bing 40.
Theo diéu kién da cho Ong thu duge phuong
trinh bac hai x(10 — x) = 40 va Cardano tim ducc
nghiém 5+ 415w 515, Nhung Ong lai
cho ring "rhimmg dai hrong cuc ky phiec fap nay
la v6 dung mdc du rar tinh xdo". Ong goi cic
nghié¢m nay 14 "nghiém nguy bién"!

Nguoi déu tién nhin thiy lgi ich to 16n do dua so
phirc vio todn hoc mang lai va nd luc day diing
cém, tu tin dé vuot qua trudng hop bit kha quy
la nha toan hoc va k¥ su nguoi Italia 1a Raffaela
Bombelli (1530-1572). Trong tac phiam "Pai 56"
(1572) va téc pham "Hinh hoc" con lai dudi dang
ban thao, R. Bombelli di xem céc s phirc nhu la

(dudi dang hign dai nhu ngay nay) cac quy@
thue hién bén phép tinh s6 hoc trén cac s

Thé nhung Ong van xem ching 1a "sé &: Vo
dung nhirng tinh xao". *%

Bombelli da biéu dién sé 3i d ang /0 —9
(nguyén van: R[0m, 9], trong d6 R chi phép khai
can — Radix — con m chi phép trir). Ching han, Ong

chimg minh ring /52 + V0 - 2209 =4+ J0_1.

Bang cach do, trong "Pai 54" Ong da dua duge
moi biéu thirc co chira nhimg "phdn tir nguy
bign" cua Cardano vé dang a+bJ0—-1 va chimg
t6 rang trong truong hop bat kha quy nghiém
thuc c6 thé xem la tong cua hai sé phirc dang
0-1 va a—hJ0-1.

Tir ddy céc sb phic di dén rii bo duoc cai phin
siéu nhién mic du phai dén thé ky XIX cic nha
todn hoc moi hoan toan thira nhian ching,

Cudc khing hoang vé sé phitc ma hai nha toan
hoc vi dai G. Cardano va R. Bombelli tao ra that
la sidu sic. N6 thu hat sy quan tdm da dang cua

nhiéu nha toan hoc chau Au théi Phuc Hung sau
dém dai trung co huyén bi. Va, ho di lén tiéng. ..

Tuy khéng céng nhin sé phic nhung R.
Descartes (1596-1650) cing khong da kich gay
git mic du Ong vén cho ring "cé day dii co so
dé xem 56 phikc I khong chan chinh ma la do".
Thuit ngit "sé ao" ¢o tir do. S6 phc... , 80 do..

¢ ngudi cho ring thudt ngit "sé do" ngay nay
chinh 14 di tich ctia cdi thué ban dau "ngdy tho"

nhit trong s6 hoc.

Trong cubn "Pgi s6" (1685) cia minh nha todn
hoc Anh .J. Wallis (1616-1703) da chi rd cach
biéu dién hinh hoc céc nghiém phirc cia phuong
mnh béc hai v&i hé sb thue. Thuc chat J. Wallis
muén khing dinh ring cac sb phuc khong may
may v0 ly hon chit néo so véi cde s6 am. Thé
ma cic s6 am duoc biéu dién bm che diém cua
duong thang ¢t hudng nén cac sb phurc cling ¢6
thé biéu dién boi cac diém clia mit phing,

Su nghi

toan ty

g d6i voi s6 do (s6 phire) chi hoan
n khi nha toin hoc Nauy Caspar
1745-1818) dwa ra sy minh hoa hinh

7
@y di vé sb phitc va cac phép tinh trén
nghiém ctia céc phuong trinh bic ba va phat I:nel* ung trong cong trinh cong boé nam 1799. Doi

khi phép biéu dién hinh hoc s6 phiic ciing dugc
g0i 1a "so do Argand" dé ghi nhan cong lao cua
nha todn hoc Thuy Si Jean-Robert Argand
(1763-1822) nguéi thu duge két qua nhu cia C.
Wessel mot cach doc 1ap. Cong trinh cia Wessel
tao thanh nén méng cho mot ly thuyét toan hoc
tuyét voi ma ngdy nay ta vin goi la Ly zhu}er
ham bién phirc — mét ly thuyét dep d@ - can ddi
va hodn thién.

Khai niém 56 phirc chi duoce thira nhén hoan toédn
vao thé ky XIX. Truée do, d6i véi cac nha toan
hoe chau Au sb phie van chi la déi tuong bi gan
cho tinh ngoai lai va ban chit cua s6 phirc vin
chua nhin thirc rd rang thdm chi con bj xem Ia
"thdn b". Vi du dién hinh vé trao luu nay la
quan diém kha phd bién dwoc G. Leibniz phat
biéu sau khi nghién ciru tic phim "Pgi s6"
(1572) cia R. Bombelli:

"Tir cdc dai heomg vé wée da xuat hf(s}? nhimg 56
lwong khong thé c6 hay la nhitng s6 do — nhimg
thién pham huyen diéu ma tinh hitu ich cia no
khéng ai cé thé phi nhdn. D6 I noi cur trii méu
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nhiém va thanh khiét ciia tinh than Dang tao hod,
do cheong nhie mot loai lwomg the séng 6 mét chon
nao ddy giita cdi o thdt va cdi khéng co that".
Ngay cd I Newton (1643-1727) cling khéng
danh cho s6 phirc mot danh gia khach quan nao.
Thém chi Ong da khong xem céc dai lugng 4o 13
thude vio khai niém sd.

Lich sir ciing ghi lai rang chinh Euler vi dai
cling klmné khoi 4m anh boi mot sb quan diém
mo hé vé so phite mac dit Ong 14 nguéi diu tién

dimg ky hiéu i dé chi J=1. Trong cubn gido
trmh t6t nhét thé ky XVIII ciia minh — cudn "Dai
¢" (1770) L. Euler 43 tlmg khéng dinh:

"Cein bdc hai ciia ede s6 dm khéng bang khéng,
khéng bé hom khing va ciing khiéng lon hon
khéng. Tir do rd rang la can bdc hai cua 56 dm
khéng hién dién giita nhitng s6 c6 thé c6 [s6
thiee!). Do do, chang co cdach nao khdc, ching ta
dianh phéi thira nhan ching la nhitng 56 khong
thé cé. Piéu do ciing dan chiing ta dén khdi nigm
s6 ma vé ban chét la khong thé co duge goi la
nhimg s6 Go hay nhiing con 56 twong tugng vi
chiing chi ton tai trong twong fuong'.

Tuy véy, chinh Euler da diing cam, tdo bao w\%’&wt nao so vdi chinh cdc s6 thuc. N6 dm:rc tao

rit hoa mi khi dua ra dinh nghia khon khéo @

véi ham mii co sé e QI{
" =" (cosh +isinb). $

Cong thire nay 1a dinh nghia hénﬁ ién phirc

va khong thé chimg minh dug ¢ du cé rit

nhiéu co s& dé xem dinh nghia do 1a khéo léo.
Néua=0thi cosh+isinb=e" (*)
va sau khi thay b boi —b thi cosb—isinb=¢ "
Bang cach cong va trir vé voi vé cna hai dang
thirc vira thu duoc ta cd
ib —ib ik =il

+ G i

iy smb:u. (*)
2i

Céc cong thirc (*) duoc goi la cong thirc Euler.
Richard Feynman (1918-1988) cho rang d6 1a
"nhitng cong thirc dac bié¢t nhat trong todn hoc".

cosh=

Trong cong trinh "Khao sdt cdc nghiém ao cuia
phicong trinh" (1751), bﬁng cach dua trén dang
mii cia sO phic o =re"

da dua ra cong thire tinh logarit ciia s6 phm:.

TOAN HOC
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Inr

Vi o =re® =™ e =" nén

Ina=Inr+i(o+2kn), ke

Diéu ding tiéc 1a nhimg ngudi duong thoi voi
Euler di khong hiéu va danh gid hét céng trinh
tuyét voi nay.

Nho cong thirc 16garit so phirc cla Euler ngudi
ta di di dén dinh nghia ham mil co s6 phic tuy ¥

10

a#0. Via=0nén a=e"" vavi viy mét cach

"ty nhién" nguoi ta dinh nghia of ="
Chéng han, xét biéu thire i voi a =1, B=1.

rlnr

Theo dinh nghia vira néu thu duge i’ = ¢

Nhung ]n:‘=f[%+ Qkﬂ]‘ keZ nén

r[r| —+2&n |-

: —|I ;+2kn']

I'=e =e ‘" :

Hoa ra gia tri cua dai lugng "rat do" lai la...
56 thyc! @

e con nguoi sang tao ra. N6 khéng ao hon

nén nho viée ghép thém vao tip hop s6 thue
maot phan tr moi i — goi la don vi 40 — ma
i* =1, tirc 14 C=R U {i}. Ngoai cac tinh cht
théng thuong von ¢6 trong R tap hop s6 phirc
con ¢o tinh chat cuc ky dac biét: C la trucng
déng dai s6. Dieu do co nghia 1a: moi da thirc
bac n (n = 1) véi cdc hé so phic déu cé n
nghiém thuic C néu moi nghiém dwoe tinh mot
56 lan bang béi ctia no.
Cac sb phirc ¢6 vai tro hét sitc quan trong va da
dang trong toan hoc va trong (mg dung nén
nguoi ta da timg hy vong mé rong tap hop sb
phirc thanh tip hop s6 rong hom ¢6 thé ma trong
dé van giir duge moi quy ludt von ¢6 cia tép hop
s& phic. Nhung didu d6 1a vo vong! Nha toin
hoc vi dai Buc K We;ers.!rasc: (1815-1897) da
chimg to ring tap hop sb phirc C khong thé ma
rong duoc thanh tip hop s6 rong hon bé‘mg cach
ghep thém m mdi ma trong tip hop s6 rong hon
thu dugce van bdo todn moi quy luat cua cac phép
tinh da ding ddi véi sb phirc.

(Xem tiép trang 23)



K&t gud cwbe Y GIAI TOAN va VAT L
TREN TAP CHi TOAN HOC VA TUI TRE nim hoc 2016-2017

LTS. Cuéc thi gidi Todn va Vit ly ndam hoc 2016-2017 trén Tap chi TH&TT dudgc khai dong tu
thing 9 nim 2016 dén thing 8 nam 2017. Cuéc thi nay dugc nhiéu ban tré yéu Todn va Vit ly cip
THCS va THPT trén cd nudc tham gia gidi bai khd s6i nSi. Ha Néi, Vinh Phiic, Phia Tho, Nam
DPinh, Nghé An, Thanh Héa, Quang Nam la nhiing tinh, thanh phé c¢é déng hoc sinh tham gia va
doat nhiéu gidi cao hon cd. Gidi Xuit sac vé mon Todn thudc vé ban: Trdn Tién Manh, 11A1, THPT
chuyén BPH Vinh, TP. Vinh, Nghé An. Giai Nhit mon Vat ly thudc vé ban: Neuyén Viét Diic,
11A9, THPT Duong Quang Ham, Vin Giang, Hung Yén. Chiic mifng tit cd cic ban doat gidi cudc

thi. Hen gép cac ban & cudc thi tiép theo trong nim hoc 2017-2018. Sau day la danh sach 72 ban

doat giai Toan va 4 ban doat gidi Vit Li naim hoc 2016-2017.

e —

: MON TOAN ?
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# Giai Xuit siic (1 giai)

3 @Wing Quéc Khinh, 9A, THCS Déng Lang,

Tran Tién Manh, 11A1, THPT chuyén PH Tho, Ha Tinh.

Vinh, TP. Vinh, Nghé An.
¥ Giai Nhat (6 giai) P
1. Nguyén Pgng Nhat Minh, 8 CS
Archimedes Academy, Ciu Gidy,
2. Bdng Quang Anh, 10T, T
Son, Thanh Héa.

3. Nguyén Bd Tudn, 10AS, THPT Luong Dic
Bing, Hoang Héa, Thanh Hoa.

4. Truwong Nhat Nguyén Bdo, 11/1, THPT
chuyén Nguyén Binh Khiém, Quing Nam.

5. Nguyén Vin Diing, 11A14, THPT Ngoc
Tao, Phiic Tho, Ha Ni.

6. Nguyén Hitu Thang, 11A1, THPT chuyén
Phan Boi Chau, TP. Vinh, Nghé An.

% Gidi Nhi (13 gidi)

1. D6 Cao Bdach Ting, 8B, THCS Trin Mai
Ninh, Thanh Hoa.

2. Nguvén Binh Tudn, 8C THCS Ly Nhat
Quang, D6 Luong, Nghé An.

chuyén Lam

&

4. Lé Tién Dat, 10A1, THPT Noéng Cong
I.Nong Céng, Thanh Héa.

5. Lé Ngé Nhdt Huy, 10A1, THPT Lac Long
Quin, TP. Bén Tre, Bén Tre.

6. Nguyén Huy Hai, 10/1, THPT chuyén
Nguyén Binh Khiém, Quing Nam.

7. Tran Minh Hiéu, 10T2, THPT chuyén Lé
Héng Phong, Nam Dinh.

8. Chdu Minh Khanh, 10T1, THPT chuyén
Nguyén Binh Khiém, TP. Vinh Long, Vinh
Long,

9. ¥6 Viét Anh, 11A1, THPT chuyén Phan Boi
Chau, TP. Vinh, Nghé An.

10. H6 Trung Phuwong, 11A1, THPT chuyén
Vinh Phac, Vinh Phiic.

11. Dodn Thi Nhéi, 11 Toan 1, THPT chuyén
L& Hong Phong, Nam Binh.

12. Nguyén Danh Thing, 11A5, THPT Luong
Pic Bing, Hoang Hoa, Thanh Héa,
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13. Phan Gia Anh, 12T1, THPT chuyén Nguyén
Binh Khiém, TP. Vinh Long, Vinh Long,.

Giii Ba (20 giai)
1. Huynh Ddng Di¢u Huyén, 6C, THCS Nghia
M#¥, Tu Nghia, Quang Ngii.
2. Lé Hai Phong, 6B, THCS Ly Nhét Quang,
Po Luong, Nghé An.
3. Nguyén Thu Hién, 8A3, THCS L&m Thao,
Lim Thao, Phd Tho.
4. Dinh Hoang Nhdt Minh, 8AS, THCS Céu
Giay, Ha Noi.
5. Nguyén Birc Bdo, 10A1, THPT chuyén
Phan Béi Chéu, TP. Vinh, Nghé An.
6. Nguyén Lé Thanh Hang, 10/1, THPT
chuyén Nguyén Binh Khiém, Quang Nam.
7. Lé Thanh Ldam, 10T1, THPT chuyén Luong
Vin Chanh, Pha Yén.
8. Phimg Van Nam, 10A1, THPT chuyén Vinh
Phue, Vinh Phie.

9. Pham Tran Anh, 11A1, THPT chuyén Phan
Bdi Chau, TP. Vinh, Nghé An.

Tién Giang, Tién Giang. QI{
11. Trdn Hoang Dar, 11A1, THPT @ Ly,
Maéc Chau, Son La. R

12. Phan Tran Huomg, 11T1, T chuyén
Qunc hoc Hué, Thira Thién Hué.
13 Nguygﬂ Thi Phuong Linh,
chuyén Lé Quy Bon, Quang Tri.
14, Lé Hoang Long, 11T, THPT chuyén Vo
Nguyén Giap, TP. Péng Héi, Quang Binh.

15. Pham Quéc Théing, 11T1, THPT chuyén
Long An, Long An.

16. Nguyén Pham Minh Tri, 11/1, THPT
chuyén Nguyén Binh Khiém, Quang Nam.

17. Nguyén Phimg Thdi Cuong, 12A1, THPT
Thai Hoa, TX. Thai Hoa, Nghé An.

18. Nguyén Xudn Anh Quan, 12 Toén, THPT
chuyén Nguyén Binh Khiém, Quéng Nam.

19. Chu Mink Huy, 12 Toan 1, THPT chuyén
Hung Yén, Hung Yén.
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11T, THPT

20. Nguyén Pirc Thinh 12A2T, THPT chuyén

Nguyén Thi Minh Khai, Séc Trang.

¥ Gidi Khuyd én khich (32 giii)

|. Nguyén Thi Thanh Hang, 6A4, THCS Yén

Lac. Yén Lac, Vinh Phiic.

2. Hoang I:é Bich Ngoc, 6A, THCS Thai

Thinh, Q. Pong Da, Ha Nji.

3.‘ Vian Quang Tué, 6A2, THCS Pham Vin

Dong, Quing Ngai.

4. Nguyén Cong Hai, 7A3, THCS Lam Thao,

Lam Thao, Pha Tho.

5. Vii Minh Khai, 7A3, THCS Lam Thao, Lam

Thao, Phi Tho.

6. Thiéu Pinh Minh Himg, 8C, THCS Nhir Ba

S¥, Hodng Hoa, Thanh Hoa.

7. Nguyén Thity Duwong, 9A3, THCS Lam

Thao, Lam Thao, Phi The.

8. D!‘én@ig Hoang, 9A1, THCS CLC Mai

Son, T t Lot, Mai Son, Son La.

9. @@m Ngoc Hiéu, 9H, THCS Trin Hung
ong Hoa, Phil Yén.

et ; o0, Bii Thi Quynh, 9A3, THCS Lam Thao,
10, Lé Hoang Bao, 11 Toan, THPT chuy&%\

Ph The.

11. Phgm Ly Nhdt Duy, 10/1 THPT chuyén L&
Thanh Tong, TP. Hi An, Quéang Nam.

12. Tran Linh, 10T1, THPT chuyén Nguyén
Binh Khiém, Vinh Long.

13. Nguvén Ngoe Khanh Nh, 10 Toén, THPT
chuyén Nguyén Tét Thanh, TP. Kon Tum, Kon
Tum.

14. ¥6 Minh Qudn, 10T, THPT chuyén Thing
Long, TP. Pa Lat, Ladm Déng.

15. Lé Cam Thanh Ha, 11T2, THPT chuyén
Qudc hoc Hué, Thira Thién Hué,

16. Neuyén Minh Hai, 11T1, THPT chuyén
Quéc hoc Hué, Thira Thién Hué.

17. Bach Quang Hi¢u 11Al, THPT Cira Lo,
Nghé An.

18. Ngwvén Quang Himng, 11A1, THPT Cu Huy
Cén, Ha Tinh.

19. Trinh Hoang Hiép, 11A, THPT chuyén
Quang Trung, Binh Phude.



20. Lé Hién Khai, 11T, THPT chuyén Hoang Lé
Kha, Ty Ninh.

21. Lé Viét Thanh Long, 11T1, THPT chuyén
Quée hoc Hué, Thira Thién Hué,

22. Hoang Céng Minh, 11 Toan 1, THPT
chuyén Phan Ngoc Hién, Ca Mau.

23. Tran Quang Minh, 11A1, THPT DPéng Thuy
Anh, Thai Thuy, Thai Binh,

24. Lé Tri Phu, 11T1, THPT chuyén Long An,
Long An.

25. Hoang Timg, 11 Todn,
KHTN, PHQG Ha Noi, Ha Nii.
26. Nguyén Thi Ngdn Tric,
chuyén Long An, Long An.

THPT chuyén

VIRL - IFHET

27. Nguyén Thi Phwong Nhi, 11 Toan 1, THPT
chuyén Quéc hoc Hué, Thira Thién Hué.

28. Nguyén Hiru Thang, 11A1, THPT chuyén
Phan B6i Chau, TP. Vinh, Nghé An.

29. Cao Hiru Pat, 12A1, THPT chuyén Phan
Bdi Chéu, TP. Vinh , Nghé An.

30. Tran Bd Khéi, 12T2, THPT chuyén DHSP
Ha N6i, Ha Noi.

31. Hoang Lé Nhdt Timg, 12T2, THPT chuyén
KHTN, DHQG Ha Néi, Ha Nbi.
32. Tran Quéc Viét, 12CTI,
Phan Ngoc Hién, Ca Mau.

THPT chuyén

MON VAT LY

* Gidi Nhit (1 gisi)

1. Nguvén Viét Pie, 11A9, THPT Duong
Quang Ham, Vin Giang, Hung Yén.
* Gidi Nhi (3 giai)

1. Nguyén Phimg Hai Dang, 10Tl,
chuyén Long An, Long An.

TH

3
ﬁy@n Binh Khiém, Vinh Long.

2. Nguy tc Qudn Kién, 11T1, THPT chuyén
Long& ong An.

vén Minh Long, 12T1, THPT chuyén

Cac ban dogt giai Todn va Vit Ly 1 &ﬁm gap dia chi mdi ciia minh vé Toa sogn hodc lién hé

triee tiép qua so dién thoai (024) 35

006 dé nhan (:mi Chirtng nhdn va tgng pham cua Tap chi.

CHUYEN VE SO PHUC...

(T theo trang 20)
Chang han, nam 1843 nha todn hoc Ireland
W. Hamilton (1805-1865) dd birt pha ra khoi
ranh gidi truong s6 phirc va thu dwoc cac déi
tugng moi goi la quaternion — mét dang dom
gian cua so siéu phirc. Cac quaternion thu duge
nh& ghép thém vao cic s6 thuc khong phai mét
ma ba don vi 40 va cé dang

al+bi+cj+dkabedeR; i =j2 =k*=—

Nhung & déy Hamilton danh phai chip nhén hai
thoa hiép: Cic quaternion phai co bon thanh
phin (chit khong phai hai thanh phin nhu sé
phirc) va dic biét la Ong phai tir bo ludt giao
hodn d81 véi phép nhan.

Hom hai nghin nim qua khai niém sé da hinh
thanh trong toan hoc mdt cach tuan tr nhé két
qué ciia sy phat trién lau dai do doi hoi cia thic
tién khach quan cling nhu nhu cdu ndi tai cua
ban thén toan hgc. Nhin lai toan b lich sir phat
trién khai nidm sd, nha todn hoc Pic Leopold
Kronecker (1823-1891) da viét:

"Thicong dé da tao ra s6 e nhién, tat ca cac hé
théng s con lai déu la céng trinh sdng tao ciia
con nguai'.

S6 phirc la san phim cia tri tué con ngudi. Su
hinh thanh va phit trién ciia nd da kéo theo da
phat trién rim r6 cua nhiéu 1y thuyét toan hoc &
thé ky Anh Séng cho du co s& 1y ludn cé khi
chura kip xéc lap. Nhung ding nhw J. D'Adlembert
tung kéu goi: "Hay tién Ién phia trude, long tin
fieomg s€ theo sau!".

TOAN HOC
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CAC LOP THCS

Bai T1/485 (Lép 6). Cho a=n'+2n va
b=n'+3n"+1. V&i mbi neN,hdy tim wéc
chung 16n nhét cua a va b.

TRUONG VAN HOA
(GV THPT Tho Xudn 4, Tho Xudn, Thanh Héa)

Baii T2/485 (L6p 7). Cho tam gidc ABC cin tai A
c6 A=100°,BC = a, AC =b. V& phia ngodi tam
gidic, vé tam gidc ABD can tai D c6 ADB =140",
Tinh chu vi tam gidc ABD theo a va b.
NGUYEN BUC TAN

(TP. Ho Chi Min Q,*

Bai T3/485. Tim cdc cip so nguyén (x,y
man: X’ y+xy° +2x°3° —4x—4y+4 )
TR& N HANH
(GV PH Pham Vin DWhg, Ouang Ngdi)
Bai T4/485. Cho hinh thang cdn ABCD c6
AB /CD vi DA= AB=BC. (K)la dudng tron
di qua A, B va tiép xtic véi AD, BC. P 1a mét
diém thuéc (K)va ndm trong hinh thang can.
PA, PB lan lugt cit CD tai E, F. BE, BF theo thi
tu cht AD, BC tai M, N. Chimg minh PM = PN.

TRAN QUANG HUNG
(GV THPT chuyén KHTN, DHQG Ha Ngi)

Bai T5/485. Giai hé phuong trinh

¥ +y =dy+1
4(y-2)'=7
LAI QUANG THO

(Phong GD& DT Tam Diong — Vinh Phiic)

TOAN HOC
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CAC LOP THPT
Bai T6/485. Cho a,b,cla dd dai ba canh cua
mdt tam giac. Chirng minh rang;:
1 1 s
a {a+b]+h {b+c)+c (r_.+(11)

e
— >t 1 b,
b +e

cz +a
NGUYEN VAN QUY
(SV K3641TI, DH KHTN-DHQG Ha Ngi)

Bai T7/485. Cho ham £(x) lién tuc trén [a,b]

a +b

va ¢6 dao ham trong (a,b),véi 0<a<b.
Chimg to ring ton tai c € (a,b) sao cho
| 1 |
= -+ + .
a-¢ b—-c a+b

VU TIEN VIET
(Khoa CN & ANTT, Hoc vié¢n An Ninh)

Bai T8/485. Cho tam gidc ABC néi tiép dudng
tron (Q). Ké duomg cao AH. Goi M 1a trung
diém cigl¥ AM cit OH i G. Chimg minh

f'(e)

ring trén truc diang phuong cua dudng

tr oai tiép tam giac BOC va dudng tron
clia tam giac ABC.

NGUYEN VAN LINH

(Ha Ngi)

Bai T9/485. Cho a,b,c 1a ba 56 thyc khong 4m
thoa man: ab+ bc+ca=1.Tim gia tri nho nhét
(a* +8B+c + 3abc]2
a*b? + b’ +cta’
NGUYEN VAN Al
(GV THPT Lé Thé Hiéu, Cam L, Quang Trj)
TIEN TOI OLYMPIC TOAN
Bai T10/485. Tim s6 nguyén duong n<40 va
céc so thye duong a, b, ¢ théa mén
E,G+ UE + U’E =1
Ya+rn+¥b+n+ic+n cZ

TU HOU SON
(S0 GD&DT Ha Tinh)

Bii T11/485. Cho ba s nguyén duong a,b,c.
M3i l4n thyc hién, ta bién dbi bo (a.b,c) thinh

bo [a+b:|,[b+c}[c+a]]_ Cliiig i
2 2 2

ctia biéu thirc: P =




ring sau mdt s hitu han céc phép bién d6i, ta s&

thu duge mot bd gém ba sb bang nhau (ki hiéu
[I:| 14 $6 nguyén 16m nhat khéng vugt qud x) .

NGUYEN TIEN LAM

(GV THPT chuyén KHTN, DHKHTN — DHQG Ha Nii)

Bai T12/485. Cho (D) 1a dwong tron tiép xuc vai

cac tia AB, AC cua tam g,iéc ABC va tiép xuc

trong voi ducmg tron ngoai tiép tam gidc ABL tai

X. J, K lin lugt 13 tim dudng tron ndi tiép tam

giac tam giac XAB, XAC. P la diém chinh gitta

cia cung tron BAC. Ching minh: P(AXJK) Ia

chim diéu hoa.

TRAN VIET HUNG

(Phi Tan, Chdu Thanh, Soc Trang)

Bai L1/485. Dit dién ap u =U coswr (V) vao

hai ddu mét doan mach gﬁm tu dién mic ndi tiép

véi mot cudn diy. Biét dién ap giita hai dau tu

dién léch pha 2—; so voi dién ap hai ddu doan

¢ : e
Binh chinh: Bai T11/484 (trang 25) s6 bao 484, T10.2017 da Vﬁ@l lim [3~ \,fS] o

Tinh lim [3—65} x,. Thanh that xin 16i ban doc.

FT=4=

5 bt B .
mach va léch pha ?ﬂ so voi dién ap gitra hai

ddu cudn diy, dién ap hiéu dung giira hai diu
cudn diy bing 120V. Tinh dién ap hiéu dung
gita hai dAu tu dién va gitra hai d4u doan mach.
THANH LAM
(Ha N6i)
Bai 1.2/485. Trén mat chét long ¢6 hai ngudn
song két hop dao dong dong pha, phat ddng thoi
song co bude song bang 1,2cm. Hai diém C va D
thudc ciing mot elip trén mat chit long nhin 4, B
14 hai tidu diém. Biét hiéu s6 khoang cach tir hai
ngudn téi € va D lan luot 14 AC — BC = 4,8cm
vi AD — BD =0,4cm. Coi bién dé song do mbi
ngubn giri dén mbi diém trén elip noi trén déu
bing nhau. Tai thoi diém 7 ndo d6, 1i & ctia diém
C1a 1.5 mm thi li 46 cua diém D 14 bao nhiéu?
VIET CUONG
(Ha Ngi)
, Xin durgre sira la:

\$x e

TH&TT

nmp‘in'rmsm

FOR SECONDARY SCH

Problem T1/485 (For 6 rade), Let

b=n*+3n* +1. For each
nelN, find the greatest common divisor (ged) of

@ and b.
Problem T2/485 (For 7" grade). Given an

a=n’+2n and

isosceles triangle ABD with ADB =140".

Compute the perimeter of 4BD in terms of a
and b.

Problem T3/485. Find all pairs of integers
(x,») such that X’ y+x° +2x%)" —4x—4y+4=0,

Problem T4/485. Given an isosceles trapezoid
ABCD with AB ffCD and DA= AB=BC. Let

(K) be the circle which goes through 4, B and

tangent to AD, BC. Let P be a point on (K ) and

inside ABCD. Assume that PA and FB
respectively intersect CD at E and F. Assume
that BE and BF respectively intersect AD and BC
at M and N. Prove that PM = PN.

i . Pfﬂb_IEﬁl TSMSS. Solve the system of equations
isoscesles triangle ABC with 4=100°, BC=a,

AC = AB=b. Outside ABC, we construct the

i +._y2 =4y+1
x +( y- 2)3 =
FOR HIGHSCHOOL
Problem TGMSS.' Let a.b,c be the length of
three sides of a triangle. Prove that

aj(a+b)+bl(b+c]+cj(c+a}2 S T

a +h b +c”  cl+d
(Xem !.r'é;u trang 34)
; TOAN HQOC
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Bai T1/481. Tim cdc son guyen khong dm a, b, ¢
thoa madn 9% + 952 FAlY vaa=2"¢

Ldi gidgi. Xét hai trudmg hop ddi véi a.
* Néu 56 @ chin, a = 2n thi 9° + 952 = 81" + 952
¢6 chit s6 tan cing la 3, nhung s6 chinh phwong
bit ki khong c6 chir s6 tan cing 1a 3 nén bai toan
va nghigém.
eNéusbale,a=2n+1=2"cthib=0vaa=c
14 sb 1&. Tir dd c6 9° + 952 = 417 = 1681 nén
9"=729,suyraaq = 3.
Bai toan cd nghiéma = ¢ =3,h=0.0
» Nhin xét. 1) Mot sb ban bién d6i nhur sau:
(b+ 417 - (3" =952, suyra &
(b+41-3°b + 41 +39=952,

Do(h+41-3)+(b+4]1 +3) lasd én hai s6
nguyén b +41-3"vab+41 +3%¢o tinh chin 1¢,

ddng thér tich ctia ching bing
952 =2.476 = 4.238 = 14.68 = 28.34.

Tir d6 tinh duge két qua. Cach nay dai hon 10 gidi trén.
2) Céc ban sau cO loi gidi dang. Vinh Phie: Ta Kim
Nam Tudn, 6A2, THCS Yén Lac, Yén Lac; Thanh
Hoa: Trinh P Tuan, 6A, THCS Nguyén Chich,
Déng Son, Pé Lé Trung, 6A4, THCS Quang Trung,
TP. Thanh Hoa; Nghé An: Pang Hitu Khanh, Nguyén
Dinh Thiy, Nguyén Phuong Uyén, Nguyén Quoc
Hiéu, Truwong Céng Canh, 6A, THCS Ly Nhit
Quang, D6 Luong; Binh Dinh: Nguvén Trong Khéi,
6A 1, THCS V6 Xan, Tay Son; Quang Ngii: Vo Thi
Hong Thu, 6B, THCS Nghia My, Tu Nghia; Diép
Diéu Chau, Vin Nguyén Tuyét Minh, 6B, D6 Thi Nhu
Nguyét, 6D, THCS Pham Van Dong, Hanh Phudr,
Nghia Hanh.

VIET HAI

2 6 Ry S8 485(11-2017)

* Cludilye

Bai T2/481. Churn
l | |
1000 1002

-'H'h'-‘.i' rn 14

2000 2
Lot gigi. Cach 1. (Cach giai cua ban Hoang Lé
Bich Ngoe, 6A, THCS Thai Thinh, Q. Péng Da,
| ; 1
Ha N¢i). Taxét: B=—— ~—l—+ —_
500 501 1000

¥ 1 (1 1 ]
=|l-+—+.t— || =ttt ——
(1 2 1000] 1 49

[1 1 1 ] 2 2 2]
e e i o e
1 1000 2 998

1 1 1 ]
= —+ .t e ——
4 997 998 999 1000
1

-3 9)

Vi———= bﬂ;l—l‘;}ﬂ;...;—l—-——}{]
2 3.0 4 5 go98 999

&&33«11.
@S gty 1 i g
—t+t—— (<= l==
500 ' 501 1000) 2 2

1
Y inee
|

_l_[l__
iz

% Cdch 2. (Cach giai cua ban Ddng Hiru Khanh,

6A, THCS Ly Nhit Quang, D6 Luong, Nghé
An). Taco:

ok ik ] - : +ot l
1000 1002 1004 1500
1 1 1 251 251 1
< + +ot ===
1000 1000 1000 100{} 793,13
1 1 1 1
= + - ot ——
1502 1504 1506 2000
| 1 I 250 125 1
< + +ot = o =—
1502 1502 1502 1502 750 6

Do do: A=B+C<l+—l—=l.D
Ah
# Nhgn xét. Ngoai ban Ngoc va ban Khanh, cic ban co
16 gidi t6t 1: Quang Negdi: Lé Tudn Kiét, Cao Thi
Ngoc Tram, Vi Quynh Anh, Pham Thi Thu Nhung,
Vé Dam Huong Giang, Phgm Dinh Tdm, Vin
Quang Tug, TA, D6 Pham Thiy Trang, Phan Ngoc
Tuyét Swong, 7C, Nguyén Thi Yén Nhi, D, Pé
Pham Kiéu Trdm, 6D, THCS Pham Vin Béng,
Nghia Hanh; Ngh¢ An: Nguyén Vin Thanh Nam,



Negwyen Phwong Uvén, Nguyén Hoang Huy, Pham
Van Qu)'én, Tran Xudn Mai, Kiéu Pinh Hai, Pao
Thai Hoang, TA, Lé Vin Manh, Lé Hdai Phong, Lé
Van Quang Trung, Ngtiyén Manh Canh, TB, Nguyén
Quoc Hiéu, Nguyén Dinh Thiy, 6A, THCS Ly Nhat
Quang, P6 Luong; Ha Ni: Nguyén Ngdn Chi, 7C,
THPT Ly Thai Té, Trung Hoa, Ciu Gidy; Phi The:
Vii Minh Khai, Cao Ngoe Khoa, Neuvén Cing Hai,
TA3, THCS Lam Thao.

NGUYEN THI TRUONG
Bai T3/481. Tim nghiém nguvén dwong cua
'.'.'.r ong r {rinh
©+ 1 +2016=(x+2017) +(v—2018)".

Loi giai. Cach 1. Vi a nguyén thi
a—a=ala-Da+ g +1)

chia hét cho 2 nén & va a ludn cing tinh chin 1é.

Bién doi phwong trinh da cho thanh

- - (y-2018)" |=2016 (1)

Nhan thay véi moi s6 nguyén duong x, y luén cé
(x + 2017) va x khéc tinh chin 1&; (y — 2018) va y

[(_Hzm?}ﬁ —x

cling tinh chén 1&. Do d6 (x +2017) va x° kha%"

tinh chin lé; (v — 2018)° va y’ cﬁng tinh chi;
Suyra (x+ 2017y —x° lasb ey {} ﬁlﬁ}

1a s6 chdn; nén vé trai cta (1) 1a sb ong khi
vé phai cia (1) 13 2016 (s6 chén). khong ton
tai cac s6 nguyén duong x, y thoa m¥n (1), phuong

trinh da cho v6 nghigm.

Cdch 2. Trude hét ta chimg minh bo dé: Véi a

nguyén ludn ¢é (a° —a):5. Thét vy

& —a=ad —1)d" +D)=ala-1)a+1)a* +5-4)
=5(a—ala+1)—(a—2)a—Dala+1)a+2)

Via—2,a—1,a,a+1,a+21a5 sé nguyén lién
tiép nén c6 diing 1 sé chia hét cho 5, do do tich
ctia chung chia hét cho 5; va 5(a — Da(a+1):5. Vi

vay (a° —a)’5.
Bién déi phuong trinh da cho thanh
[(+2017)° ~(+2017) [+] (- 2018 ~(y-2018) | -

~(x* =x)= (" = y)=2017 (*)

Ap dung bd dé, ta c6 vé trai ciia (*) luon chia hét
cho 5 véi moi x, v nguyén duong. Con vé phai
ciia (*) 1a 2017 khéng chia hét cho 5. Vi viy
phuong trinh da cho vé nghiém.O)

» Nhin xét. Diy 1a bai toin gidi phuong trinh s
dung tinh chia hét dé chimg to phuong trinh vé
nghiém. Két qua cla bai todn vin ding véi yéu ciu
tim nghiém nguyén cua phwong trinh. Cé rat nhiéu
ban tham gia giai bai, tuyén duong cdc ban sau co 1oi
giai tt: Vinh Phic: Ta Kim Thanh Hién, 844, THCS
Yén Lac; Thanh Héa: Pham Anh Piee, 8B, Thiéu
Dinh Minh Himg, 8C, Mgmé'n Tién Pat, 9C, THCS
Nhir Ba 5§, TTr. Bat Son, Hodng Hoa; Nghé An:
-"\guyen Qude Hiéu, 6A, Nguyén Phuomg Uyén,
.’Vguyen Vin Thanh Nam, TA, Lé Dinh Tu, 8D, THCS
Ly Nhit Quang, Cao Khdanh Linh, 8A, THCS cao
Xuin Huy; Quing Ngii: Lé Tuan Kiét, 8C, THCS
Pham Vin Pong; Binh Phwée: Pang Pink Van, 711,
THCS Tan Phii, Ddng Xoai.

PHAM THI BACH NGOC

L]
Bai :@f ho t gide ABCD ndi tiép duwing
troh™ co AB = BD. Cdc dudng thang AB va
X Y%t nhau tai N: duong thang CB i .'.f':'-llr,'
Wen tai A cua duong tron (0) tai M. Chimg
minh AMN = ABD. M"{“‘T . ;’-IN
Léi giai. Vi tr giac "\ ﬁ’i \

ABCD néi tiép nén
MCN = BAD (1) \ //<
Theo gia thiét AB = DB

nén BAD = BDA (2)
Lai c6 BDA=BAM (cung chén cung 4B)  (3)
Tir (1), (2) va (3) suy ra MCN = MAN,
gidgc MACN noi tiép. Suy ra AMN = ACD .

nén

Hom nita, ACD = ABD (cung chin cung AD),
dodé AMN = ABD .0

»Nhgn xét. 1) Tir gia thiét bai toan ta c6 the suy ra
CM la tia phan gidc ciua ACN . Két hop véi o gide
AMNC ndi tiép, ta co AAMN cin tai M.

2) Cac ban sau cho 1&i giai t6t: Vinh Long: Lé Ni
Hoang Kim, 9/1, THCS Nguyén Truomg To; Quéing
Ngdi: Lé Tudn Kiét, 8C, THCS Pham Van Déng,
Nghia Hanh; Ha Nji: Lé Tudn Tu, 9T, THPT dén lap
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Luong Thé Vinh; Bic Ninh: Nguvén Ngoc Khdnh,
9A1, THCS Ngu}rén Pang Pao; Neuvéen Hiwu Tudn
Nam, 8A1, THCS Ttr. Ché, Yén Phong; Nghé An:
Nguyén Thi Link Dan, 8D, THCS Ly Nhit Quang, Do
Luong, Thanh Hoa: Nguvén Tién Pat, 9C, THCS
Nhir Ba S§, Ttr. Bit Son, Hoang Hod.

NGUYEN THANH HONG
Bai T5/481. Giai phuwong trinh

(-2x42-2 =x-1. (1)

Lo gidi. PK: —2 <x<+2.

Pit V2-x* =a (a20)=>x" +a* =2. (2)
Khi d6 PT(1) trér thanh:
(1-2x)a=x-1=ag—-2ax=x-1. (3)
Cong theo vé PT(2) va PT(3) ta duge:
(a=x)* +(a-x)-1=0. (4)
Giai (4) ta dugc:
a—x:_liﬁﬂm—x=_liwg.

THI: v2—»° —Jr=_];'“/g o2-xF =x—1+—\}3§\

i
Do x{_i-\ﬁ nén x“|+2\f§£ﬁ—§0.
=r~

Do d6 v2 - x* < 0. Truong hop nﬁﬁi loai.

TH2: Z—xz—x=_1+£
2
xkl_v{g
7 145 2
oy2-x" =x- = 2
2 y [ 1—J§J
2_ - i s
2
le_ﬁ
5
G ; §
e )
2x~-(1—J5)x+T—2=0 (5)

(riai (5) ta duge x=

28

1-5 £410+245
5 .

TOAN HOC
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Két hop véi céc diéu kién ta duoce

3 15 +y10+2V5

; 4
14 nghiém duy nhat ctia PT d& cho. O
» Nhdn xét. 1) Mot s ban, khi bién déi twong duong
da khong dbi chiéu nhimg gia tri x tim dugce véi diéu
kién hoiic khi bién d6i hé qua thi khong thir lai, nén
dan dén két qua thira nghiém. Mét s6 ban da giai PT
da cho bing cach bién ddi vé PT da thic bic cao,
nhung cach nay khéng duoe tu nhién.

2) Céc ban sau co loi giai t6t: Ha Noiz Lé Tuan T,
9T, THPT dan ldp Lwong Thé Vinh. Thanh Héa:
Ngwyén Hitu Nam, 9G, THCS Trin Mai Ninh, TP.
Thanh Héa. Nghé An: Lé Phimg Hiép, 9A, Nguyen
Thi Linh Dan, 8D, THCS Ly Nhit Quang, D6 Lurong.
Bén Tre: Ngé Quéc Bao, 7/1, THCS My Haa, TP.
Bén Tre. Binh Phudc: Pham Thi Kim Phic, 16p 8,
THCS Tin Thanh, TX. DPong Xoai.

TRAN HUU NAM

N
Bai T%@ Giai hé phieong trinh

3 ;

Q\ x+yl4x® 4
Q’ T Y
¥ ' 2
1+4/1+y
1+ —ﬂ+i4=0
& oL

Léi gidi. DK: x # 0. Ta théy:

x+31+x% > x+[x|20 nén tir PT thir nhét ta c
y>0, két hop v6i PT thit hai suy ra

Y 5 0= x> 0. Bién déi PT thir nhét ta c6
X

2
£+i¥m=}?+}ﬁﬂ+}‘z @.f'(i]?f(y] (*)

voi f(t)=t+n1+0%,
Do f(f) la ham dong bién trén (0;+0) nén

| B A
(*) <> y=—. Bien doi PT thir hai vé dang
x

xt+xtyt -4’y +3=0.

Thay y= = vao PT trén ta duoc [x:' - 2)u =10
x



<:>x=\ﬁ vi x> 0. Khi do yzg.

Viy HPT c6 nghiém duy nhit:
2
{x;}:)={\5; g] m

»Nhin xét. 1) C6 nhiéu 16 giai sai voi cac 15i pho
bién: khéng tim tdp xdc dinh cua HPT, tinh dao ham

1J a

5 - AT 2. l il n &
sal, sur dung bién dé1 —1+x° mé khong
X

chimg minh x > 0.

2) Mét s6 ban chimg minh x > 0 tuong doi dai dong
hogc khéng chirng minh x > 0 din dén viée phai thir
lai. Ngoai ra, d& chimg minh x = l, co thé sir dung
¥y
cach nhan lién hop nhung 1o giai s& dai hon.
3) Céc ban sau co 1o gidi tht: Nghé An: Newyén Thi
Linh Dan, 8D, THCS Ly Nhit Quang; Binh Phudc:
Ngwé'n Hoang P, llA THPT chuyén (Quang
Trung; Diik Nong: N Jer.- Tuén Hai, 10 Todn,
THPT chuyén Nguyén Chi Thanh; Ha Ngi: Hoang
Timg, 11 Toan, THPT chuyén KHTN, BHQG Ha
Thira Thién Hué: Ngo Nguvén Quinh Mo, 11 Toén 2,
chuyén Qudc Hoc Hué Quing Nam: hao

Huvén, Huynh Dinh Ngoe Trae, 11/1, i Xudn
¥, 10/1, THPT chuyén Nguyén Binh &\ Tam Ky;
Nam Binh: Lé Tién Dat, Nguyén TWanh Huvén, 12
Toan 2, THPT chuyén Lé Héng Phong; Théi Binh:
Trdan Lé Phwong Thdo, 10T1, THPT chuyén Thai
Binh; Vinh Long: Chau Minh Khdnh, 12T1, THPT
chuyén Nguyén Binh Khiém; Vinh Phic: Lé Anh
Dimg, 11A1, THPT chuyén Vinh Phic.

NGUYEN NGQC DAI
Bai T7/481. Cho 56 nguyén dwong n > 1. Chimg

2n ~2n

=< C} <—=
24/n

minh rang o
V2n+1

1.3.5..2n-1)

Léi gigi. Dat P = .
2.4.6..(2n)

o )

= =2"P. Taco
(nl)*

Dé thay

l}("ﬁ[l_%}"@_ (2:?)2]

(1.3).3.5)..[2n=D(2n+1)]
T 2 42 . (9n)

1
2n+1

=1>2n+1)P*. Tidosuyra P<

in

= Tnil.

(i )i-+ o)

_QHE6).[@n-2@n)] _ | |
752 (2n—1) 4nP*

Tuong tur:

1 22!?
Trdosuyra P>—=0C, >

dn £ 2\!_

» Nhin #@Npii toan nay cé nhiéu cich giai. Chang
han cé@ nap kha hién nhién. Cdc em sau diy c6
Py iai (c6 mot em khéng viét tén va dia chi):
§Am Lé Pinh Hiéu, Tran Tién Manh, 11A1,
W WHPT chuyt?n PH TP. Vinh; Vinh Phic: Lé Anh
Diing, Neuyén Lé Som, 11A1, Lé Ngoc Hoa, Chu Thi
Thanh, 10A1, THPT chuyén Vinh Phic; Nam Binh:
Neuyén Hung Som, 11A2, THPT Lé Ouy Paén, Trye
Ninh, Lé Tién Dat, Tran Minh Hiéu, 12 Toan 2,
THPT chuyén Lé Hong Phong, TP. Nam Dinh; Long
An: Phan Quy Loe, 10T, Lé Tri Phu, 11T1, THPT
chuyén Long An; Quing Nam: Pam Thi Xudn Y,
Neuvén Thanh Himg, Ddang Thi Tra My, 10/1, Huynh
Dinh Ngoc Trde, Lé Ddo Van Trung, 11/1, THPT
chuyén Nguyén Binh Khiém, Tam Ky; Hung Yén:
Nguyén Lé Huy, 10A1, THPT Duong Quang Ham,
Van Giang, Dwomg Thanh Dat, 11 Toan 1, THPT
chuyén Hung Yén; Binh Dinh: Nguyén Cing Khdi,
10T, THPT Téay Som, Tdy Son; Vinh Long: Chdu
Mink Khanh, 12T1, Trdn Linh, 11T1, THPT chuyén
Nguyén Binh Khiém, TP. Vinh Long; Thanh Héa:
Thiéu Dinh Minh Himg, 8C, THCS Nhir Ba Sy, But
Son, Hoiing Hoa, 6 Cao Bdch Timg, 8B, THCS
Trén Mai, TP. Thanh Hoa, Lé Tién Dat, 11A1, THPT
Néng Céng 1; Bie Giang: Hoang Mai Phuong, Chu
Thi Ngan, 11 Todn, THPT chuyén Biic Giang, TP.
Bic Giang; Bén Tre: Lé Ngo Nhdt Huy, 10A1, THPT
Lac Long Quén, TP. Bén Tre; Pa Ning: Nguwyén
Twomg Duy Bao, 11A2, THPT chuyén Lé Quy Don;

TOAN HOC <29
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Binh Phwéc: Trinh Hoang Hiép, 11A, THPT chuyén
Quang Trung, Nguvén Dink Think, 12T3, THPT
chuyén Binh Long; Ha Néi: Hoang Ting, 11 Toan,
THPT chuyén KHTN, PHQG Ha N¢i; Pik Néng:
Nguyén Tudn Hei, 10 Toan, THPT chuyén Nguyén
Chi Thanh; Thai Binh: Trdn Lé Phuwrong Thao, 10T1,
THPT chuyén Théi Binh; Quéng Binh: Ho Anh, 11
Toan, THPT chuyén V& Nguyén Gip.

VU DINH HOA
T8/481. Cho ur gidge ABCD ng

Bai voal tiép

e e fw la gliao diém

hang (AB, CD), (AD, CB),
B

1 O ."I | ' 'r)‘ 1. ( .'.'.'”.:"__

.I'
r eo in

CKG,BKG=DKG,

Goi M, N, P, Q
theo thir tu la :
tiép diém clia dudmg ‘\.\
tron (O) véi cdc canh \$‘ '
AB, BC, CD, DA. Ap dung L M
din Iy Newton cho tir gidc "
ngoal tiép ABCD ta dugc
AC, BD, MP, NO déng quy tai G. \\ |
Xét cye — déi ouc d6i voi dudng tron (0). VB
Theo dinh Iy La Hire: G thuge MP 1a duong déi
cuc cua diém E nén dudng ddi cue cua G di qua
E. Mt khac G thuge NQ la duong ddi cuc cua
diém F nén du&_mg doi cuc cuq G di qua F. Viy
EF la dudng d6i cuc cua G doi voi (0), suy ra
CG L EF, hay OK L EF. Tir o, ncu goi L la
giao diém cta EF va AC thi (ACGL) = -1 (hang
diém diéu hoa co ban) = K(ACGL) = -1, ma
KG L KL (do OK L EF), nén AKG = CKG.

Chimg minh twong tyr ta cling ¢ BKG=DKG.0)

TOAN HOC
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- * ai T9/481. ha so
Rl
)@

» Nhgn xét. Hiu hét céc 1o giai gii vé Toa soan déu
sir dung tinh cht cua chim diéu hoa dé giai bai toin
niy. Sau day 1 danh séch hoc sinh c6 18 giai tt: Ha
Nz Vit Thanh Thao, 11 Toan, THPT Son Tay; Vinh
Philc: Kim Thi Hong Linh, 11A1, THPT chuyén Vinh
Phiic; Biic Ninh: Ng:{vé'n Ngoc Khdnh, 10 Todn,
THPT chuyén Bic Ninh; Bic Giang: Chu Thi Ngdn,
|1 Toan, THPT chuyén Bic Giang; Hung Yén:
Duwong Thanh Dat, 11 Toan 1, THPT chuyén Hung
Yén, Nam Dinh: Lé Tién Pat, 12 Toin 2, THPT
chuyén Lé Hong Phong; Nghé An: Trdn Tién Manh,
11Al, THPT chuyén PH Vinh, TP. Vinh, Bach
Quang Hiéu, 11A1, THPT Cira Lo; Quéng Binh: Ho
Anh, 11 Toan, THPT chuyén Vo Nguyén Gidp; Thira
Thién Hué: Newyén Trung Kién, 11 Toan 2, THPT
chuyén Québc hoc Hué: Quang Nam: Pam Thi Xudn
¥, 10/1 THPT chuyén Nguyén Binh Khiém; Lim
Pbng: Nguyén Huynh Tuyén, 11 Toan, THPT chuyén
Thang Long, TP. Pa Lat: Binh Phuwde: Lwen T
Cuong, 11T4; THPT chuyén Binh Long; Sé¢ Tring:
Hupnh Gig8Rdo. 11A1, THPT chuyén Nguyén Thi
Minh l@ung An: Phan Quy Loc, 10T1, THPT
Lh\l ng An.

HO QUANG VINH
thiwe khong dm x, ¥y, z

thoa mdn 2 4" +8° =4, Tim _L:.'..i' tri lom nhat

Loi gidi. Pita=2"b=4,c=¥,

Tacéa, b,czlvaat+tb+c=4.

Chi ¥ T=abe=2".2% 2% =0""¥"%#=2%
Do d6 S dat gid tri 16n nhit (nho nhat) khi va chi

khi T dat gié tri 16n nhét (nho nhét).
Gig tri lom nhdr: Ap dung bét dang thire Cauchy
cho ba sd thuc duong ta c6
4y
(3]

a+b+CT

3

:>S<-l—lo i l—llo i Ping thite xay ra
=z 22 3 5 323- g ¥

T=abc<_:(

khi va chi khi a=b=c:g¢>x=2y=3z=logzg,

Gid tri nho nhdt: Nhan xét: néup > 1,¢ = 1 1a cée
s6 thue thi (p— (g -1 =20=pgzp+q-1. (*¥)



Ap dung nhin xét (*) ta co
T=abcz(a+b-1xza+b-1+c-1=2.

=6521=8> é Ping thirc xay ra khi va chi

khi (a, b, €) 1a mdt hoan vi cia cac s (1, 1, 2)

< (x, 2y, 3z) hay 1a mét hoan vi cuaa (0, 0, 1)

o {(1,0,0],(0,%,0],[0,0,%}}.

Vay gia tri 16n nhat cua S bang %I(ng %, gia tr

nho nhét ciia § bing é_ u|

= Nhin xéf, Diy 13 bdi todn co ban, hay. Céc ban hoc
sinh sau co 1o giai tot: Bic Giang: Chu Thi Nedn,
Hodng Mai Phirong, 11T, THPT chuyén Bic Giang;
Hung Yén: Poan Phi Thanh, 10T1, Duong Thénh
BDat, 11T1, THPT chuyén Hung Yén; Vinh Phie:
Nguven Lé Som, 11A1, THPT chuyén Vinh Phic;
Thanh Hod: Thiéu Dink Minh Himg, 8C, THCS Nhir
Ba Sy, Hoang Hoa, P6 Cao Bdch Ting, 8B, THCS
Trin Mai Ninh, Lé Tién Pgt, 11A1, THPT Néng

Céng I; Ha Tinh: Nguyén Tudn Khanh, 11A1, THP@
Cl Huy Can, bire Giang, Vi Quang; Quéing Im

Hé Anh, 11T, THPT chuyén V& Nguyén Giapg
Thién Hué: Phan Hodng Minh Pirc, IIT&HPT
chuyén Quﬁc hoc Hué: Long An: Lé Tj i, 11TL,

THPT chuyén Long An.

NGUYEN MINH pUC
Bai T10/481. Tim tit ca cde edp 56 tw nhién
(m, i) sao cho :{ | ,".- ) ,

{ ."..' ,--.'_,'Ji 11 Ly

Loi giai. (cua ban Dwong Thanh Dar, 11 Toanl,
THPT chuyén Hung Yén, Hung Yén)

Tacd2"3" - 1= xeM) =X +1=2"3" (1)
Véin>1:Khidéx'+1=0(mod 3)

= x° = —1 (mod 3). Pidu nay khéng xay ra vi
X¥=0hoic¥=1(mod3). Viyvn<1=n=0.
Khi d6 (1) trér thanh x* + 1 = 2",
Véim=2thix+1=0(mod 4) = x*=—1 (mod 4)
khong xay ra vi x* =0 hodc x* = 1 (mod 4).
Viaym e {0, 1}.

Véim=1,x+1=2=x=1, thoi min.

Véim=0,x*+1=1=>x=0, thoa man.

Pép s6: (m, n) = (0, 0) va (m, n) = (1,0). O
#Nhin xét. Diy 1a mdt bai todn dé& vi ¢6 nhiéu ban
tham gia giai bai nay. Trong s cac 1o gidl tot co céc
ban: Vinh Long: Chau Minh Khanh, 12T1, THPT
chuyén Nguyén Binh Khiém; Nam Pinh: Lé Ti ién
Dar, 12T2, THPT chuyén Lé Hf‘ﬁng Phong; Vinh
Phic: Nguyén Lé Som, 11A1, THPT chuyén Vinh
Phic; Thanh Hod: Thiéu Dinh Minh Himg, 8C,
THCS But Son, Hoéng Hoa; Quang Nam: Pam Thi
Xugn ¥, 10/1, THPT chuyén Nguyén Binh Khiém;
Nghé An: Lé Pinh Ti, 8D, THCS Ly Nhat Quang,
D6 Luong; Binh Phwée: Nguyén Tin Tai, 11A,

THPT chuyén Quang Trung.
PANG HUNG THANG
Bai T11/481. Cho day sé (i) thoa man
it'=4

| 1
| oo | [
‘i

$ |

Churi ;&&9,-4.-:} rang dav so co gici han hitu han va

vvi han do ki n

Erj:'.;h' LF"(.'.".’ Vo CLC.
gidi. (Theo da so cac ban)

Tir gia thiét da cho, suy ra u, > 0, n =2, 3,...

Tiép theo, ta chimg minh u, <%, YnelN'.

! 1
Véin=1thi =G<-2-.
1 \Iun 1 i l
Gia sir 4, <— thitir log,u,,=|=| >|=]| ==,
L3 % gi B+ [4J [ ]

a
suy ra u < —k
Y n+l

Xétham s f(x) =(

B | =

sk
"
e, xe[ﬂ'l
7) g% =

4

—

Khi 46 f‘(x}=[~j Ino-—>ho-—

2 1 1 1
> - = -

lnl xIn l
4 4

=0,vxe [U;l:|.
1 2

xln— xlh—

TOAN HOC
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Viy fix) 1a ham dong bién trong (G; {| nén

ik <j'[%] =0, ‘v‘xe[{},%}

Tir ddy suy ra u,.; > i, t@c (u,) 1a diy ting v
bi chan trén nén co gidi han hir han, gia su la
a. Khi dé, chuyén qua gi6i han, ta thu dugc

log, a=&] <:>a=%, do f(x) 12 ham dong bién
4

1 ) ;
trong [O;E} nén nghié¢m @6 1a duy nhat. O

» Nhin xét. 1) Diy 1a dang toan co ban vé day sb
sinh boi ham mil, cin vién tro cdc kién thirc vé dao
ham ctia ham siéu viét. Mot s6 ban da tim duoe gidi
han théng qua tinh chiit ciia ham nguge.

2) Céc ban sau day c6 101 giai ding: Bic Giang:
Hoang Mai Phuong, 11T, THPT chuyén Bic Giang;
Bén Tre: Lé Ngé Nhat Huy, 10A1, THPT Lac Long

Quén; Binh Phuwde: Nguyén Hoang biic,

THPT chuyén Quang Trung; Humg Yén: D

Théanh Pat, 11T1, THPT chuyén Hung Yé
Thién Hué: Dwong Déng Du, 11T2, Q &Hu&

Long An: Nguyén Thi Ngéan Triic, Lé &u 11T1,
THPT chuyén Long An; Nam ¥ Trdn Minh

Hiéu, Lé Tién Dat, 12T2, THPT chuyen L& Hong
Phong; Quang Nam: Lé Ddao Van Trung, Phan Van
Chinh, 11T1, THPT chuyén Nguyén Binh Khiém;
Nghé An: Tran Tién Manh, 11A1, THPT chuyén
PH Vinh, TP. Vinh; Vinh Phiic: Nguyén Lé Som,
11A1, THPT chuyén Vinh Phuc.

NGUYEN VAN MAU
Bai T12/481. Cho tam gide ABC, (O) la dwong

tron ngogi n'.;fp. (Og). (Oc) theo thie tu la ca
dwong tron mixtilinear vmg vdéi cac dinh B, C
(duwemg tron mixtilinear tmg vai dinh B la dwong
tron fiép xiic voi hai canh BA, BC dong thoi .fr'(":u
xtic trong vai dwong tron (0)).
la n‘é}; diém cua (O) va (Og), (Oc).

32
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M, N theo thir tw

thir tw la cac dwomg tron ¢d tam la M, N va tiép
xue vai AC, AB. Chirng minh rang tam vi tu

ngodi ctia (M), (N) thuge BC.

Léi gidi. Ta can c6 hai bd dé.

Bé dé 1. Cho tam gide ABC khéng cdn tai A, (O)
la decmg tron ngoai tiép, I la tam dwcng tron ndi
tiep. (Og), (Oc) theo thir ty la cac duong trén
M, N theo thir
fw la _I"."L';;.I',J diém cia () va (Og), (Oc). Khi do Al
BN, CM dong quy.

mixtilinear tmg véi cde dinh B, C.

Chiing minh. Goi S 1a giao diém cta BN va CM;
P. O theo thir tur 1 giao diém thr hai cia MI, NT
va (0); I, 1a tim dudng tron bang tiép (mg voi
dinh A4 cha tam giac ABC (h.1).

Hinh 1

D& thiy P, O theo thir tw 14 trung diém cua cdc

cung ABC,ACB. Do dé I, =BPnCQ.

Tir d6, chii y ring S = BN "CM;1=PM 0N,
BOM

CPN )

suy ra S, 1, I, thing hang. Két hop voi 4, L I,
thing hang, suy ra S, I, 4 thing hang. Noi cach

ap dung dinh 1i Pascal cho siu diém [

khac AI, BN, CM dong quy.
Bé dé 2. Néu S,, 5-. Sy theo thir tir lér tdm vi tyw

ngodi cua cac cgp dwong tron (Oa), (Oz); (O4),

(O)); (O, (O3) thi S, S5, S5 thang hang.

B dé trén rat quen thue, khong trinh bay cach
chimg minh & day.



Hirnh 2

Tro lai gidi bai todn T12/481. D
Goi S 14 giao diém clia BN va CM; H, K t e
tur I hinh chiéu ctia S trén AB, AC (h.2) Q9

Theo bd dé 1, S, A, 7 thing hang, R0 A4S 1a

phén gidc cua HAK. Viy du‘bngﬁ (S), tdm §,
ban kinh SH = SK, tiép xuc vai AH, AK.
Tir do, chu y rang B 1a tim vi tw ngoai cta (N), (S)
va C 13 tAm vi tr ngodi ctia (), (M), theo bd dé 2,
suy ra tim vi ngoai cua (M), (N) thude BC. O
#»Nhin xét. Chi co ndm ban tham gia gidi bai toin
ndy. Nhin chung I&i giai cia cac ban déu phai tinh
toan nhiéu. Xin néu tén ca nim ban: Bic Giang: Chu
Thi Ngdn, 11T, THPT chuyén Béc Giang, TP. Béc
Giang; Thanh Héa: Lé Tién Pat, 11A1, THPT Néng
Céﬂg I, Néng Cé:mg; Quing Nam: Lé Ha Khiém,
THPT chuyén L& Thanh Téng, TP. H6i An; Lam
Bﬁng: Fé Minh Qudn, 10T, THPT chuyén Thing
Long, TP. ba Lat; Long An: Pham Quy Lic, 10T1,
THPT chuyén Long An.

NGUYEN MINH HA

Bai L1/481. Hai vat nha co khoi luong lan ot
et my va ms véi = 3ms dang dao dong diéu

X
\Q'x

héa cing bién dp 10 cm trén hai dwong thang
cling song song voi truc Ox va co hinh chiéu cuia
vi tri can bang lén truc Ox trimg voi O. Thoi
diém ban dau, vat m, ¢6 li do 53 em va dang
chuyén dong nhanh dan con vat ms di qua vi tri
cdn hcjug theo chiéu am. Biér hinh chiéu ciua
chiing lén truc Ox gdp nhau lan ddiu & vi tri co
toa do —5 cm va dang chuyén dong nguoc chiéu
nhaw. Tinh ti 56 gitta ding ndng cua vat my va
cua vat m» tai thoi diem hinh chiéu etia chiing
trén truc Ox gdp nhau ldn thir 2017,

Lo gidgi. Thoi diém gip nhau & vi tri x = —Scm:
_ 55T, ®, _3

== suyra —=-—.
4 1w s

2
; . v
Ap dung cong thirc 4% =x* + &

A
nén khi hau ta co: —==.
¥ g
ng ning cua 2 vét khi hinh chiéu cua
gip nhau lan thi 2017 la:
W i ml"’iz i E
Wy mi: 25

»Nhgn xét. Co hai ban c6 161 giai ding: Vinh Phic:
Neawyvén Lé S-:m:, 11A1, THPT chuyén Vinh Phuc; Hai
Dwong: Nguvén Ddang Som, 12A, THPT Nam Sach.
NGUYEN XUAN QUANG
Bai LZHHI\. Cho mach dién RLC mdc noi tiép,
trong do R°C < 2L. Dat vao hai dauw doan mach
dién ap xoay chiéu u =UN2cos2nfi, trong dé U

€6 gia tri khong doi, f co the thay doi dwge. Khi

f=/ thi dién dp hicéu dung trén tu co gid tri cwe

dai, mach tiéu thu cong suar bang 75% céng
suct cue dgi. Khi tdn 56 cua dong dién la

=41 100 Hz thi dién ap hiéu dung trén cuon

cam thudan co gia tri cwe dai. Dé dién dp hiéu
dung trén dién tro dat cue dai thi tin s6 cua
dong dién phai bang bao nhiéu?

LA gidi, Vi: PP=0,75%, =122
E 3

U2

2 2
- = 0,75—
R

SR =05—=—F— =
R R [ZLI_ZC])

TOAN HOC
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23R +HZy—Ze) =AR SR =YZ,~Z) (1)

_ LB
Khl U(‘_\nmxl ZTEf[ = \{JE_? {2)
Khi bir,,m,;l Zﬂfz = 41—"—_! (3}
o (R
& 2
y . R
Te(2Q) =7}, =2y .2y, —?. (4)

Tit (1) va (4)
=2y~ 20 =22 (Lo 2yy) =32 =57y

PROBLEM...

P, R e Y R
( L1ep theo IFang oo

Problem T7/485. Given a function f(x) which
is continuous on [a.b] and differentiable on

(a,b), where 0<a<b. Prove that there exists

¢ € (a,b) such that

R 1 1 o7

f(c)-a—c+b—c+a+ba®
et -
FOR HIGHS( H{@.

T8/485. Given a triangle A4BC
inscribed the circle (©). Construct the altitude

AH. Let M be the midpoint of BC. Assume that
AM intersects OH at G. Prove that G belongs to
the radical axis of the circumcircle of BOC and
the Euler circle of ABC.

Problem

Problem T9/485. Given three nonnegative real
numbers a,b,c satisfying ab+ be +ca=1. Find

the minimum value of the expression

(a?’ +bB+c + 3abc]2

a’h? +b'ct +c’a”

P=

pen
: O@}quggg_ S3 485(11-2017)
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5
ol = o == 0. (5)

e S
= 2af, =——=—
f2 I N 3

Tir (2) va(3) = ﬁ =4n’ £, fo = @ = ©O,0,. (6)

T (5) va (6) = o, =§{ﬂ| =5 :%,ﬁ

Theo d& bai: f, = f, +100= f, =150Hz

— =5015 Hz. O

» Nhin xét. Chiic mimg hai ban da co 1o gial dung;

Nam Binh: Lé Tien Dat, Vii Thi Diép, 12 Toén 2,

THPT chuyén Lé Hong Phong, TP. Nam Binh.
PINH THI THAI QUYNH

TOWARDS MATHEMATICAL OLYMPIAD

Problem T10/485. Find positive integers n <40
and positive numbers @, b, ¢ satisfying
i

a+3b+3c=1
W ;
& %’a+n+{frb+n+yc+nez

QXY roblem T11/485. Given three positive integers

&>

a,b,c. Each time, we transform the triple
(a,b,c) into the triple

ERESER)

Prove that after a finite number of such
transformations, we will get a triple with equal

components. (The notation [x] denotes the

biggest integer which does not exceed x).

Problem T12/485. Given a triangle ABC. Let
(D) be the circle which is tangent to the rays 45,
AC and is internally tangent to the circumcircle
of ABC at X. Let J, K respectively be the
incenters of the triangles X4B, XAC. Let P be the
midpoint of the arc BAC. Prove that P(AXJK) 18
a harmonic range.

Translated by NGUYEN PHU HOANG LAN

(College of Science - Vietnam National University, Hanoi)



TIENG ANH BUA EAE BAI TBAN

BAI SO 25
Problem. Ler (C) be the graph of the function  Notice that, changing variable means translating the
Fla)=x" +2x° +ne’ +8x+16. Find the parameter ~ Sraphs left or right. And for our problem, we can do

any graph translation without lost of generality.

11 S '.'l" .""..ii!'." II.'l.:'-( i = L:I..:-'-.:'.II' of |'r!.."i|<' '-'..Jll.illll"l'r.r l'.’.-'."d'r‘lld'! b |{ .l|'|'|r I' ?
1. For the last function f(x)=x"+ [n = -_sz , We can

Solution: First, we observe that finding the intersections 2

between (C) and the line y = ax + b is equivalent to  check that its graph has HW-shape or F-shape

finding the intersections between the graph of ; ;- !

y=x*+ 25° +nx® and the line y=ax + b - (8x + 16). depending on nﬁi is negative or not (more

cdistinct poi

S'(x)). From the information about the graph, we see

sk povihashe for this, il leet, i Can dgnass that those required lines in the problem exist if and

linear part “px + g whenever it arises.
Second, by changing variable and ingnoring the linear  gnly if 5 - 3 <0 or n< i

art, we can transform F(x)=x"+2x" + nx’ into a
P Sx) Remark: 1 learnt about the problem and the above solution

biquadratic form of which we understand very well. i, some online material.

More specifically, we have

Tir virng:
':-"H'a]-‘ +2(x +5‘J3 +n(x+ ”}2 = araph - db thi
xt +dax’ +6a7 % 4.+ 2% +6ax” + ...+ mx’. o rthams6
1 iy : bo qua, khéng tinh dén
Therefore if we change the variable x:=x-— and : tuyén tinh
: dang tring phwon
ignore the linear part, we can assume that : ti?lIllliién R J
f(x)=x“+fn—ﬁsz. : sy tong quat
' 2 : khao sat

k! = %%\

’ / v g 4 o . 5 " 2
3 Bai toar i » B la ham so tudn hoan va co dao ham. ( nirng
Ty L] &
; .l.l;um’@.
[@ Y fbi chdn, nehia la ton 1ai 86 M sao cho fix) = M, Vx.
1

[ cting la ham sé tudn hoan
Léi gidgi. Vi £1a hiam tuin hodn nén ton tai s6 7> 0 sao cho
flxy=flx+ 1), v moi x.

Trong trudmg hop dic biét, tip gia tri cia ham f'bang A[0; T)).

O day, ki higu A[0; T]) 1a tap hop: {f(x) | x thudc doan [0; T]}.

Mat khdc 1 ham lién tuc trén doan [0; T] nén fdat gia tri lon nhét trén [0; 7).

Tir do (1) dwoge chimg minh.

Dé chimg minh phﬁn (ii), ching ta str dung dinh nghia cua dao ham. That vay vdi moi x, ta co
Pl np Sl v, SUNGLREGAT) oo gy

Xy = x4T =y +T [_r + T} _(IU + T)

trong d6 dang thirc thir hai ¢6 dwoc 1 do /14 him tudn hoan. , ;

Chit y: Chiing ta c6 thé sir dung cac tinh chat trén dé chi ra mdt ham sé khéng tuan hoan, ching han
ban cd thé dp dung phuong phap nay dé chiing to ring cdc ham s6 f(x)=sinx®, f(x)=coss’,.. 1
khéng tuén hoan.

Nhin xét. Cac ban sau co bai dich tot, g bai dén Toa soan sdm: Hung Yén: Doan Phu Thanh, 10 Toan 1, THPT

chuyén Hung Yén; Thira Thién Hué: Phan Canh Minh Phude, 12 Todn 2, THPT chuyén Qude hoe Hué; Quang Nam:
Nguyén Thanh Himng, 10/1, THPT chuyén Nguyén Binh Khiém.

HO HAI (Ha Noi)

S6 485(11-2017) T?g'lh"ug?gg 3 5




PHUONG PHAP

GIXT TOARN

1. MO PAU
Dinh 1y thing du Trung Hoa la tén ngudi phuong Tay
dat thém, ngudi Trung Qubc goi nd la bai toan “Han
Tin diém bink”. Han Tin 12 mdt danh tuémg thoi Hén
S, timg duge phong tude vuong thoi Han Cao To
Luu Bang dang dyng nghiép. Sit ky Tu Ma Thién viét
riing Hian Tin 14 tuéng tréi ga khong ndi, nhung rét ¢
13 v& quén syr. Tyc ké ring khi Han Tin diém quén s6
éng cho quan linh xép hang 3, hing 5, hang 7 roi béo
cao s6 dur moi hang, tir 46 ng tinh chinh xdc quan 50
dén timg nguoi. Cach diém quan s da dugc ong the
hién qua bai tho sau:

Tam nhdn dong hanh that thap hy.
J’\fgu thu mai hoa trap nhat chi i@
That tir doan vién chinh ban

Trir bach linh agil tién
Dich
Ba nguoi cimg di it bay chuc
Ném ¢6 mai hoa ham mét canh
Bay gd sum véy vira mira thing
Trir tréim linh nam biét s6 thanh
(Ngudi dich: Trinh Dai V§ doi nha Minh).
Ban chit ciia bai toin Han Tin diém binh dy la vigc
giai HPT dong dur bédc nhat
x = a;(mod m,)
x = a,(modm,)
x=ua,(modm,)
trong do s Py M 1 céc s nguyén dwong d6i mot
nguyén t6 cing nhau, véi bai toan cia Han Tin thi
k=3m=3m=5m=1

TOAN H
36 onae
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&
Py

DINH LY THANG DU TRUNG HOA
VA MOT SO UNG DUNG

NGUYEN DUY LIEN
(GV THPT chuyén Vinh Phiic)

Dinh Iy Thing dw Trung Hoa
Cho k 50 nguvén cfumi's: doi mot nguven 16 cimg nhai
7|y M2, M) VA 4, . ay la k 50 nguyén tiy 1, khi
do HPT dong c;’:rres_t'éu iinh

|' x=a,(modm,)

| x=a,(modm,)

|
| x=a, (modm,)

co m:% Ty what module nyms...m;.
inh dinh Iy
g minh sic duy nhat: Gia sir h¢ cd hai nghiém
,y, suyra x=y (modm)\a‘f_l k.

Vi my, ni,.... my d6i mot nguyén t6 cung nhau nén
x =y (mod mymy...my) tirc 14 x va y cing thude mot
16p thang du modulo myms...my.
2. Ching minh sy t6n tai: Ta s& vu.t cdc nghiém nhu
la mét té hop tuyén tinh cia cac s6 aj, da,..., ar. Ching
han x = dya, + Aa; + ... + A v6i che 4, phéi tim
thoa min 4, = 0 (mod m, ) Vjizivid = l (mod m;).

Dat 1\;[ Maty. L 4\!'\ = M M. M, ..
N = myma.. gty . Khi do v (m,, m)) =
= (g 113) = = (105, M) = (1 M) = .. = (1 115)

=] ﬂéﬂ( = mr-] = JF'U;F- ,\Cl"l_f #i Vi {J"l",', m;} =1
néntén tai N ', sao cho NN, =1 (mod m)).
Dén day ta dat 4,= NN, thi

A;=1 (mod m;); 4;= 0 (mod my), Vj #i

(vi N; = 0 (mod m) = 4; =0 (mod my)).
Khiddx=Adigy + Aoz +... + Ay

= NN, g+ N,N,"a, + .. +N,N,"q,

s& théa x=N,N, 'a, =a,(modm,) (vi tit ca cic thira sd
con lai déu chia hét cho m,).
Nhin xét. Bmh Iy thing du Trung Hoa khang dinh vé sir
thn tai duy nhat cua mot lop thang duw cac 56 nguyén thoa
min HPT dong du tuyén tinh. Do d6 cb thé sir dung dinh 1y
dé giai quyet nhitng bai todn vé sur ton i va dém cic so

nguyén thoa mn mot hé cac dnu kién vé quan hé dong du,
quan hé chia hét..., hay dém s6 nghiém ciia PT dong du,

1 va m;



chimg minh cho bi todn sé hoe chia hét. Vige sir dung hop
Iy céc b m, my..., my v b ay, ay,..., a; trong dinh 1y cho ta
nhiéu két qui kha thi vi va tr do ta o thé lap duere nhiéy
bai toan hay va kho.

Sau ddy t6i dua ra mot sd (g dung cua dinh 1y thing
du Trung Hoa dé gidi cic bai todn s hoc ma ching ta
thudmg gép.

I. AP DUNG CO BAN GIAl HE PHUONG
TRINH DPONG DU TUYEN TIiNH

Van dyng tur twomg cla dinh ly thing dw Trung Hoa,
chiing ta cé thé xdy dyng mot phuong phéap hiéu qua
trong viéc giai HPT déng du tuyén tinh.

Cadch gidi

» Biroe 1. Datm = myma...m, = Ny vdii=1,2,...., n.
* Biege 2. Tim céc nghiém N, ciia PT Nx=1 (modm,).

» Buwrge 3. Tim duge mét nghiém cia hé 1a:
X = Z NN lar..
=1

« Buedie 4. Két lun nghiém: x = x, (mod m).
Thi du 1. Pau tién ia dén véi bai the di din gian
Viét Nam: Trung Thu
Trung thy gio mat trang trong.
Phé phuomg dong diie, dén léng sao sa
Rit nhau di dém dén hoa
Qudn quanh, quanh quan biét la ai hay
ﬁ.m:um chdn sé dén nay

By dén két lgi con hai ngon thira g

Chin dén thi bon ngon dir. %\%

Den hoa bao ngon ma ngan ngo long. Py
(Cho biét so dén trong khoang 600 dén @
Léi giai. St dung dinh Iy thang du Trung gidi
nhu sau. Goi so dén la x (x € Z, 600
x=0( 3)
bai tho ta ¢6 HPT déng dir: 1 x =2 (mod 7).
x=4 (mod9)
N, =7-9=63=3 (mod5)= N;'=2;
N,=59=45=3 (mod7)=> N, =§5;

N;=5-7=35=8 (mod9) = N;' =8.
Tir d6 ta co
x=2.63.0+5452 +8.35.4=1570=310 (mod 315)
= x=310+315k,kc Z.
Do xeZ,600<x <700 tird6 suy ra k=1 vax=625.
Viy s6 dén la 625.
Hoic giai theo cac Cy thoi xua nhu sau: Goi x 14 ’-}0
dén (x 14 s6 nguyén duwong trong khoang 600 dén
700), x chia hét cho 5, x chia cho 7 du 2, x chia cho 9
du 4. Cha y ring sb du khi chia cho 7 va cho 9 déu it
hon s chia 5 dom vi, suy ra x + 5 sé& chia hét cho ca 5;
7: 9. Béi s0 chung nho nhéat cia 5; 7; 9 nim trong

700), tir

khoang 600 dén 700 1a 315 x 2 = 630. Vay sb dén s&
la 630 - 5= 625. ‘

Thi dy 2. Giagi PT dong dhex” = | (mod 144),

Loi gigi. Vi 144 = 16.9 va (16,9) = | nén theo djnh Iy
thang du Trung Hoa, nghiém cia bai todn chinh la
x =1 (mod16)

x> =1 (mod9)

PT x* =1 (mod 16) c6 4 nghiém: x =+1, £7 (mod 16).
Pri¥=1 (nm9)m2ngh|¢m x==1 (mod 16).

Do d6 ta c6 tat ca 8 hé sau

nghi¢m ciia HPT {

{\::] (mod16) n. {TE| (mod16) @,
x=1(mod9) x=-1(mod9)
{IE—] (modlf&]{ 3, { —1 (mod16) ¥
x=1(mod9) =-1 (mod9) :
{xz? (mod16) ) {xE? (mod16) ©)
x=1(mod9) " |x=-1(mod9) 4
{xz—? (mod16) o {xs ~7 (mod 16)
x=1(mod9) " lx=-1(mod9)
Ca B hé deugmg véi k=2 v
N, =W (mod16) = N[ =9.= N.N.' =81:

N ¥ =7 (mod9) = N;' =4= N,N;' =64,
ban déu c6 tit ca 8 nghiém sau
W X

1x=181+1.64=145=1 (modi44);
(2):x=181+(-1).64 =17 =17 (mod144);
(3):x=(=1).81+1.64 =-17 =127 (mod 144);
(4):x=(-1).81+(-1).64 =-145=143 (mod144);
(5):x=7.81+1.64 =631=55 (mod144);
(6):x=T781+(-1).64=503 =71 (mod144);
(7):x=(=7).81+1.64 =-503 = 73 (mod 144);
(8):x=(-7).81+(~1).64 = 631 =89 (mod144).
Nhin xét. Nhur vy dua vio dinh Ly thing du Trung Hoa ta
c6 the dém dm;rc s0 nghlem cia mét PT dong du. Chiing ta

hity cu thé héa ¥ tuong nay théng, qua Thi du 3 vi 4 sau day.
Thi du 3. Cho m f{r mgt 50 nguven dwong. Tim 50

nghiém ctia PT: x* = x (mod m).
Vel (p,. €p,0, € N*).
Taco x° =x(modm) < x* Ex{nndp;’“ )(‘v’;':l,i,...,k}

Léi gidi. Gia sit m = p

& x(x~1)=0(mod p* ) (Vi=1,2,...k).

Vi (%, x - 1) =1 nén PT x(x-1)=0(modp") 6
hai nghigm 14 x =0(mod p* ) va x=1(mod pf* ).
Theo dinh li thing du Trung Hoa, véi mdi bd a;, as,
v @i HPT x=g(modpf),i=12,..k luon cé
nghiém duy nhit modulo m. Do mdi PT

Sa 485(11-2017)
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x(x~1)=0(mod pi* ) déu co hai nghi¢m modulo
p® nén PT da cho c6 2 nghiém.
Thi da 4 (VMO 2008). Cho m

v MOLVENT (LETTE

e
2007 '

=h

Lévi gidii. Ta c6 m = 9" 223" = 39016 393200 = . .
Do (10, m)=1suy ra n(2n+1)(5n+2):m
— m’|1(),5.2n{2n +1)(5n+2) =10n(10n + 5)10n+4)

< m|x(x+5)(x +4), trong d6x = 10n. Ta co:

;

x=0(mod10)

m|x(x+5)(x+4) < J x(x+5)(x+4)= 0(modn, ).
x(x+5}(x+4:]50(m0dnz]
Vi 3 khong 1a wée chung coax, x +4,x+5 nén
x(x+ 5)x+4)=0(mod n ;) khi va chi khi

x=r (mod m) &dor e {0,-4, =51,
Tuong ty x(x + 5)(x +4) = 0 (mod ny) khi va chi khi

x=r (modr)odor € {0, -4, -3}
Do dé m|n(2n+5)(5n+4)

e r=0(modl0)x=r (modm )i x=r (mod 1, ).

Ta tim s6 céc sd nguyén duong x < 10m,.m ﬂmép% ).
Vi mBi cach chon ry € {0,—4, -5} var € , =5},
theo dinh Ii thing du Trung Hoa ta c6 d LMt mot 50
x < 10n,.1; thod man (1). Vay c6 3eg0WR0a mén diéu
kién bai ra.

Bii todn tong quit. Cho m=p'py ..} 6

\ A W= : o X ? C W .'..;I:.' 0
; K7 1 i = 0 (mod m) co

il v =01 I':l‘-l.l i, | co ,' ( i S0

nehiém cua PT flx)s Olmodp™ ), i=Lk lan thi P

flvY = 0 (mod m) co dung mytz...n .l,=r:,-';,l;"::_- mochila m.

[Il. AP DUNG DE GIAI BAI TOAN CHUNG

MINH SU TON TAI TRONG SO HOC
Thi ltl_! 1. Cho P.q i |I A p.g :I | . Cherng 1inh

- . I el § ] ] 5
Fang tom tai k€ & sao cho \py la hop so

1Yk + |

1l P op

1 :j.’ i i Wk .
Léi gidi. Do (p, q) = 1. theo dinh 1i thang du Trung
Hoa 3k  N" thoa man HPT déng du

TOAN HOC
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k=1 (mod p)
= _] (modg)

Néu ni2=(pg—1)" =1 (modg) =(pg~1)"k=-1(modq)
= (pg— 1)k +1=0(mod g).
Néu n]2= (pg-1)" =-1(modq)
= (pg—1Vk=—1(mod g) = (pg — 1Y%+ 1 =0 (mod g).
Viay (pg—1)"k+ 1 lahop sO vaimoi ne N
Nhin xét. Méu chét cua bai todn dé (pg— 1Yk + 1 1a hop sb
thi ta cin chi ra ring khi nao (pg — 1)"k + 1 chia hét cho p
hodc g (qua vige xét tinh chiin 1é cua n), tir do ta xdy dung
k=1 (mod p}
k=-1 (mudq}-

Thi du 2 (Nordic 1998).

duge HPT déng dur: {

1y Tim tdt ca s6 ngtvén dieong 1 $ao cho ton 1gi
(X1, Xpsis o) cla . e ny th

X : k=1
2\ Ton tai hav khing mot déav vo har 7
hi vl el (an X L
HN .':- )
Lot gid : = 1 thoa man, n = 3 thoa man voi day
turon at,3,2

@u‘: e N thoa man d& bai khi 46 ta co:
o0 " aln+])

in = nlasdle

e +1
Giast nz 35, dﬁtmzfz—.

n=l n—1
Theo gt Zx, = z.r' = mn—x,:n—1 nénsuyra
i=1 i=1

x,=mn=m(modn—1),1 Sx, <n= X =M

Tuong ty ta ¢ 2"‘3 =m(n-1)-x, ,in-2
i=1

= X, =mln— N=m(modn—2), 1 €x, <0
= X, =m =X, VO Y.
Viaychicon=1,n= 3 thoa min diéu kién dé bai.
2) Ta s& xiy dyng mot diy (x,),, thoa man diéu
kién dé bai, Ly x, = 1, x2=3, %= 2.
Gia Sit X1, X, Xy 12 mt day thod man dieu kién
X+ X+t X ik VOl moi k=12,..N.
Patx +x+ .. T Xy =S Goi n 1a s6 nguyén duong bé
nhit khéng nam trong day xy, Xa,..., ¥
Do(N+1,N+2)=1 nén theo dinh 1i thing du Trung
Hoa ton tai mot 8O nguyen m = Xy, X,..5 Xy thoa mén

{ = —-s(m()d(N + 1]}

m=—s —-n[m@d(N+2))‘



Dﬂt Xyl T B, Xy = H, ta co dﬁyx;, Xageery XNy X1, XAhea

thoa min cac diéu kién cia bai todn vi

X X Xy +et Xy + Xy =S +mi(N+1);

AL et X Xy s =5+ m+ni(N+2)

VA X X+t Xk voimei k=1,2,..,N

Do d6 x, +x,++x, ik véi moi k=1,2,..,N+2
8 . -+

hién nhién day (x,)

digu kién de bai.

ilu {I| 3 {Ra I\ an 1!?Hih Cho A la maor tdp b k)

, xdy dyng nhuv trén thoa mén

¢ nhién veri sxa mid fom hom 1

ngm Gia su 4 = {al, az,..., agt. GOL py, pay..., py 1a
k

5 cla sb na V& mdi
i=1

tdt ca cdc wdc SO nguyén th

i=1.2,., ktbn tai cac sb nguyén khéng dm o sao

i

cho 4, = H p?
i=1

td phan biét. Theo dinh 1y thang du Trung Hoa, vai

mdij € {1, 2,..., N} ton tai B, = —; (mod ¢,), i = |

2ol

FEFIY

Goi gy, g2,..., gi 18 céc §6 nguyen

N
pat m =[] . Khi dé
J=l

oy +B i

o %
Hp_, la Iu},l cua

g‘& didu phai

fVEN ey CRar Sk ey vl i

N
a; ;+B;
ma; = H P; o

mét sd i nhién vai 56 mil 16m hon
chirng minh.
Thi du 4. Chnn

thi s & la hom s,

I.mgm.\leup Zt.hlp +k 13 hop sé v moi sb k chiin,
Néuprthlp = | (mod 3). Suy ra véi moi k chin
v k=2 (mod 3) thi p* + k 12 hop s6 (bdi cua 3).
Néup=3thip’ +k=9+k=0(mod 5) véi k= 1 (mod 5).
Do d6, goi  1a s6 nguyén duong thoa mén HPT dong du

k=0 (inod2)
k=2 (mod3)
k=1 (mod5)

thlp + k la hop s6 voi moi sb nguycn lop {dpcm).
Thi du 5 (mathlink.ro). Chimg

\ e | i
A [ O wAECRFD

nunh rane on tai do

Léi gidi. Xét da thire P(x) = (2x + 1)(3x + 1). V6i mdi sb
nguyén cuong 7, ta bigu dién » dudi dang n = 2(2m + 1).

Vi(3, 2% =1 nén ton tai a sao cho3a=—1 (mod 2*).
Vi(2, 2m+ 1) =1 nén ton tai b sao cho
2b=-1 (mod(2m+ 1)).

Vi {2"',‘ 2Zm + 1) = 1 nén theo dinh li thang du Trung
Hoa, ton tai s6 nguyén x [a nghiém ctia HPT ddng dhr:

x= —a[modzk}
x E—b[mod(2m+1}]'
Theo Igp ludn trén P(x)=(2x+1)(3x+1)in (dpecm).

Thi du 6. Cho n.h e Chilsi

Lai gidi. Do tip hop céc sb  nguyén t6 14 v6 han nén ta
6 thé chon mh s0 nguyén to phén biét

ISP <SS o S P
Theo dinh Iy thang dur Trung Hoa thi ton tai & e N’
la nghiém,o@ HPT
=1 (mod p, p...p,)
= _2(m0d PraPria--Pan ]

k= —f(mod Pl PlictyhezPin )

I--il = —H(l’l’ll}d p{n—l]fﬂlp(n—l]}:+2"'P"" ]

Tir d6 ta cé n sO t nhién lién ticp [ & + 1, k + 2....,
k + n thoa man mdi s0 déu c6 it nhat & ude s6 nguyén
t6 phan bigt.

I'hi du 7 (HSG Tr

ai he :r|:|ll'__ ...ll"‘-;:'_' ,"J.!:_-ii‘ ,-.'l_':'-'.'.'.

Léi gidi. Dt [7x* +9xy - 5y°| = 4
= 284 =|(14x+9y)’ ——13.17})2‘ :

Ta xét s& du khi chia 4 cho 9,13 va 17 thu duoc
« A chia cho 9 khéng co sddula 3, 6
+ A chia cho 13 khong cosé dula 1, 3,4, 9, 10, 12;
« A chiacho 17 khong co s dwr1a 1,2,4,8,9,13, 15, 16.
Theo dinh 1y thing du Trung Hoa ton tai s0 nguyén
=—4 (mod9)
=-2 (mod13). R& rang
n=0(modl7)

TOAN HOC
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e n+7;n+ 10 khéng co dang
72" + 9xy-55°| (x.y€Z),

ent+tdnt+t5n+h; n+11;n+12; n+ 14 khong co
dang \?r +9xy-35y° \ (x,yeZ),

. n-‘-—1;n+2;n+4,n+8,n+9;n+13;n+15;n+ 16
khéng co dang ‘|',"xl +9xy-5y21 (x,y€Z).
Suy ra ton tai 16 so nguyén duong lién tigp n + 1;

n+2;..;n+ 15 n+ 16 thoa min.

IV. AP DUNG TRONG C AC BAI TOAN VE
CHU \f. MINH CHIA HETV A TIM SO NGUY EN
THOA MAN DIEU KIEN CHO TRU ‘ocC

Thi du 1 (Shortlisted IMO 1998). Xdc dinh tat ca

ne N sao cho véin nay ton tai me L sao cho:
2" —1m* +9.
Léi gidi. Ta chimg minh T—l\mz+9<::m=2‘ {seN’).

Diéu kién cin. D3t n=2" (seN,1eN,(12)= 1).
Néu 123, tach 2 —1)2" 122 —1|m® +9.

Ta co Zf—1E—I{ﬂludﬂ:&pega(p#3)Lp3—l{rmd4}

va p|2 -1 (i2' - 123 véirz3) \%*

:>p1m2+9—=m1+32:>p§3:’p=3 (ma'lu ).
Dodot=1ticlan=2"

Piéu kién di. Véin= 2 tacod 2"
=(2- 1){2+1 22+1 £ 2- +|

Tirdo 2" -l|m? +9= 2" +l}m2 +9.¥e=15-1

Ma (22“ +1,27 +1] 1 (a#B) nén theo dinh li
thing du Trung Hoa HPT x= o (mod?zm + I) voi
i 0_-5—_2 cd nghiém. Do do t6n tai

ceZic=2 (rnod viofs +]]

=’ +1 aﬂ(modzzm +l),‘cﬁ =0,5-2
Tir déy suy ra 2" —}\9(1:2 +1] —m’ 49,

trong do m = 3c.

Nhin xét. Cai kh{i ciia bai todn la dy dodn dang cua
(thong qua mat g6 thi dy co sd). Vi didu kien du ta cin xay
dymg duge HPT dong dur co my, M., My d6i mdt nguyén to
ciing nhau.

TOAN HOC
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Thi du 2. Tim tar ca cdc 56 nguvén duong a sao cho:

i 5 " i pit ol .
3 _ o = n®. véi moi s6 n nguyén dwong n= 3.

).

Theo dinh 1y thing du Trung Hoa, tbn tai

. . i n=2 (mod p)
ne M ,n=5 1anghiém cua hé :
n=2 (mod p—1)

Khido 2" —n* =2* —2* =0(mod p) = pla”—n“.

Lai giai. Chon s0 nguyén t6 p sao cho

p}max{Z,a,\a?‘—E“

Ma " —n* =a* —2° (mod p)=> _:;'Ic;'2 -2°

nén o’ -2° =0=>ae{2;4}.

Do p> ‘az —2°
Thir lai =2, a= 4 thoa man.
Thi du 3. 1) Cho 56 nguyvén diromg n khang co wdc

.hurh;mmnwﬁhm |. Chiimg minh réing néu a" —1:n

thi a” - I'nt,
NTim ned .n>1 oo tinh chdt voi moi a € L7 néu
a"—1in ki a" —1: n.
i
Loi gi éun=pepVaelN coa” —lip

Y a+a—1:pe>a=1(mod p). Tirdd
-1 ={a—1)(a”' Linr? +---+a+1}50{m0dp: )
mPs.

p, thi a" =1=aP"™ —-1:pp;...p;-

[HPT' e
Taco | a™ —I:pr.::>l\a"" ) =1:p;

—y ghPrPr —li(plpz---Pk): hay a” =1inh

Néu n= p,.py.

2) Ta chimg minh n= 2" ppy-Pp0Sas2,0€ &

p, € . phan biét, (p;,2) =11 ~1.k.

Piéu kién di. Ta chi can xét n=4p, PP,

p, € pn2) =1 12 nghiém cla bi toén, { = 1,k ladu.

A=ahPre g" —1=A4"~1i4, do 4 lénén

44 —1=(A-1)(A+1)( 42 +1)i16 = a" —1i4",

B=g' a"-1=BPPrP -1:pp,.0

o' 1= B"PP —1i(pypy..py ) theophin 1).

Ma (42~p5...p§)= 1= a" -1:(4p, py-Ps )2 =n.

Diéu kién can. Gia sit
n=p'q.pep.(p.2)=L(g.2)=l gae H.

Liya=pg+1 =d" -1=a”"7-1=p™'h,(h,p)=1

(chiing minh bang quy nap).



S P
Dokl o E
an_l_pa

Doa" -1in= a" -1:n* = p™*'h’ p**g°
=oa+lz2as=sasl]. Vaysomucuaulé.ﬂho{lc].
Xétp=2,giast n=2%reN ,(r,2)=1 thi

5% -1=25-1=8m,meN,m 1&.
Theo dinh 1y thing du Trung Hoa _tf'“m tai s6 nguyén
duong a 1a nghiém HPT déng dur {jii{:{:‘::}é],
Pit A=d’ = a"-1=4> -1=
(8 =) (£ +1).{ £ +1). (£ +1) =227, (7,2) =1
vi 42 -1=a* -1=25"-1=8(mod16),

A +1=2(mod4), Vi=T,s—1,
Do a" —1in thi a" —1in*, ticla
292y 12" P s a+222a a2 as{0,1,2).
Viy n=2"pp,..p;.02a<2,aeZ,p, ep phin
bigt, (p;,2)=Li=Lk,

Nhin xét. Cdi kho cua bai todn nim o phﬁn 2 véi diéu kién
cén, dé giai quyét duge vén d& nity ta cin ndm vimg sé m

- £ 2 - 1 "l g - i
cla Vo S0 S0 co (flﬂfil'\if o ik [}I. vai a fa so

nguvén dicomg. ‘ : .

Lot gigi. Nhan xét: vai so p 1a so nguyén to 1é, ton tai

]+(a+1}a. That vay

s {as—z (mod p) @{asvz (mod p) .
a+1=0 (modp—1) a=-1(mod p-1)

Theo dinh 1y thing du Trung Hoa hé (*) co nghiém

a=p-2+kp(p-1),keN".
Khi N = pips...ams, p; 12 56 nguyén t6 1¢. Theo nhin
xét trén voi moi p, (j =I,2TS] luén ton tai & ma

€

P,y +(a, +1)" . Xét HPT ddng du
aEaJ-(mudpJ-](j =1,2015)

theo dinh ly thing du Trung Hoa h¢ luén ton tai vo
han 56 ¢ nhur vy (dpem).

Nhin xét, Qua hai Thi dy 4 va 5 cho ta thiy mot 1oi giai
dep néu ta biét cach sir dung thinh thao Binh 1y thing dur
Trung Hoa.

Thi du 6 I 56 nguyén dirong lé va n
k. tla ) nguyén cheome nho nhat dé cde \rJ kn + 1
vey MYl s0 chinh phieong. Chimg mink rdang n la

= 3. Goi

e _ n
@t’mur 1o khi va ch khi min |k, f] :
4

dung ciia mdt 56 voi mot 90 nguyén to va chon duge b@ Léi giii. {:;} Gia str n 12 sb nguyén t6. Khi d6 n| n

. a hap 1y cia HPT déng du.
Thi du 4 (Selection tests for the BMO 4'\1()
Romanian teams 2006). Cho a, b la cag®

VENn
drong, sao cho vdai moi s nguyvén @ n ta co
a + H|F' +n. Lhimg minh rang a @

Lot gigi. Gia st a=5. Ta ¢6 khi n» = 1 thi
a+1|b+1= b > a. Goip la sé nguyén tb: p > b.
Theo dinh Ii thing du Trung Hoa ton tai sd nguyén
o s [n=1(mod(p-1))
duong » 1a nghiém HPT dong du ;
n=—a(mod p)
chonn=(a+ 1)(p— 1)+ 1. Theo dinh li Fermat,
H_"r,_d

a+1 lin

a(mod p)

:>a"'+naa+nfﬂ(rnndp]¢>_r:ia"+n:>p|b”+n(l].
Ma theo dinh li Fermat, 4"+ n= b —a (mod p) (2)
Tir (1) va (2) suy ra p| b—a vé li. Vay diéu gia sir
ag=bhlisai,dodd a=»h

Thi du 5. Chimg minh rang moi so N nguvén duong
lét tich etia 2015 s6 nguyén to lé phdn bigt déu la wie

va tn 1a s6 chinh phwong nén n'|m:> n|f , diéu nay

din dén r:zrr:»%. Mit khic, dit % =kn+1

=u* =1(modn), nep hodic

(u=1)in=u-12n(dou>1) = kn+12(n-1)°

::-[u+ l)fn

—k>n-2 ::kzg_ Tir hai didu trén ¢6 min{k,7} > =

(<) THI. 1 chi c6 mét ude s6 nguyén tb.

Pat n=p*(pep.p23).Néu o chin, ta ldy

t=1 <E:> tn=p® la sé chinh phuong méu thuin

voi gid thiét. Néu a 16 a = 3, ta liy
i=p<:pT=E::=m=p““ 14 86 chinh phuong miu

thudn voi gia thiét. Dodo ao=1=>n=pep.

TH2. n ¢d it nhét hai wdc s6 nguyén t phan bigt. Khi
dd n co thé bigu dién dudi dang

n=p"m {pep,pzlm eN’, (m,2) =[m,p}=1}.
Theo dinh Iy thing dur Trung Hoa ton tai s € Z sao cho

TOAN HOC
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§= l(mod p“)

a 2 r 2
, suy ra n|s’ —1. Hon nita, cé the
s =—1{modm)

chon seZ sao cho \3|5%, Vi S,il{modm} Vil

s‘:‘—l[modp“) din dén |s|# -1 nic 12 s* #1.Bay

-

giir ta lay k--'?—_l::-kEN”. Mat khéc b+ 1 = 5"
"

H

2
5 H
S AL,

st -1

la sb chinh phuong va k=
n e it il

mau thuin véi min{k,¢} >£ . Do d6 trudmg hop nay
khéng xay ra. Vdy n= p € .
V. BAI TAP TUONG TU

x=1 (mod 2)
: =2 d3
\. Gisi HPT g dur 47 =2 993) (g0 <x < 120),
x=3 (mod4)
x=4 (mod5)

3. Cho cac sb nguyén duong n, h, d. Chimg minh ring
luén ton tai mot cép sb cong n qo hang ¢é cong sai d,
sao cho moi sb hang cta cap s& cong déu co it nhét &
udie so nguyén to phin biét.

4 (Korea MO 1999) Tim tit ca céc sO tir nhién n
cho2n— 1 chiahétcho3vatntai meZ qa

,.é?'

5. Cho f{x) la da thite v6i hé sb nguvég; St réng c6

4m* +1 chia hét cho L

mot tdp hiru han cac 50 nguyén to Py P2veens P}
sa0 cho véi moi sé nguyén a ludn ton tai so pi € A sao
cho fla) ChlEL hét cho p;. Chimg minh ring ton tai mot
s nguyén t6 p sao cho f{x) chia hét cho p véi moi sb
nguyén x.

6. Cho cic 56 nguyen duong a, b. Chimg minh ring
Juén ton tai m sb lién tiép cua day sb a + b, a + 2b,
a+3b,..,a+nb,. . 14 hop s6.

7. Chimg minh p.-’mg vé&i moi 50 nguyén duong n, luon
ton tai tip hop S g(‘)m # phan tir sao cho bét ki tip con
ndo cia § cling co tong cic phén tir 14 Iy thira vai s6
mil 16n hon 1 cua mot si tr nh1cn

8. Chimg minh ring véi moi &,o nguyén duong #, luon t6n
tai diy n s ty nhién lién tiép sa0 cho bét ki sd nao
trong diy cungdeu ¢6 ude dang 2% - 1, v k14 s6 ty
nhién lém hon 1.

9. Chimg minh ring khéng ton tai da thire fix) v he
50 nguyén c6 bic nguyén duong, sao cho f{k) la so
nguyén t6 véi moi s nguyén duong k.

10 (Czech-Slovak 1997). Chu-ng minh ring ton tai

mét ddy sb tang {a,} " céc sO t nhién sao cho voi

TOAN HOC
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moi ke N, day {k +a"}:: chi chira hiru han céc s6

nguyén t6.
11. Chimg minh réng t6n tai vo han sb nguyén duong
« thoa min céc diéu kién sau

3

l)tontai x,yek, [ ']=1 saocho a” =x +L-‘3

2)tntai beZ sao cho b + 3 chia hét cho ad +3).
12. Cho fi(x), fo(x)., £x) 1& n da thirc véi hé s
nguyén khac 0. Ching minh ring tOn tai da thirc P(x)
vi hé s nguyén sao cho vGi moi i ~1;n ta lubn co
P(x) + fix) 1a da thirc bét kha quy trénZ .

13 (Bulgaria TST 2003). Ta g01 mét tdp hop chc s6
nguyén duong C la tot néu véi moi sO nguyén duong  thi
ton tai a, bkhacnhautmnngancho(a+A b+ky=1
Gia sir ta 6 mt tdp tot mé tong céc phan tr trong do
bang 2003. Chimg minh ring ta c6 thc logi di mot
phan tir ¢ trong C 530 cho tap con lai van la tap .

14. Chung mmh r.mg voi moi s6 nguyén duong
n (n = 2), ludn ton tai hai s0 nguyén duong a, b sao
cho(a+i b+j)>1,¥ije {l,2,.,n-1}.

15. Ta goi mét hinh vuong 1a hinh Vuong tot, néu no co
4 dinh 1% di¢m nguyén, dbng thoi doan thang noi
tim it ca cdc diém nguyén trén bién va trong

hi g do chira it nhat mét diém nguyén khac hai
it. Chimg minh ring vGi moi s nguyén duong n
&n tai mt hinh vudng tot dang nxn.

16. Tim s6 nguyén duong n sao cho voi moi h¢ thing

du thu gon 12 {ay, as...., Gy} 18 €O

ayd...Qgim = —1 (mod n).

17 (USA-TST 2009). Chimg minh ring ton tai mét

day s6 ting {a, }H; céc so ty nhién sao cho véi moi n
thi ayas...a, — 1 14 tich ciia hai s6 nguyén lién tiép.
18 (Moldova T ST 2009).

a) Chimg minh rang tdp cdc s0 nguyen o thé phan
hoach thanh cac wp 80 cong vm cong sai khdc nhaw

b) Chimg minh ring tip cdc so nguyén khong thé viét
duge dudi dang hop cua cac céip s0 chng voi cong sai
ddi mdt nguyén to cung nhau.

19. Cho s6 nguyén dl.fo*ng n=p"ps’..p;* , trong 46
P1e Paoeees Pi 1a cic sb nguyén t6 doi mot khac nhau. Tim
s nghiém ciia PT ddng du x” +x =0 (mod ).
20.Cho tip 4, ={aeN|1<a<n(an)=1}. Tim
21. Tén tai hay khéng s6 nguyén duong n dé
722" —n—81 14 sb chinh phuong?

22. Cho s6 nguyén duong n. Chimg minh ring ton tai
$0 nguyén duong m thoa man hé dbng du

2" =2015 (mod3")
2" =35 (mod2")




CHo MOT BAI TI:I

& BAI TOAN 6. Che nika duomg tron tam O
AB va dav CD khéng la duong
kinh.Goi H la giao diém cia cde dwomg Fa"?f_fli?,i{
AC va BD. Buong thang qua H vudng goéc véi
HO cdt AD, BC léin heot tai E, F. Chiing minh:
HE = HF.

Loi gidi. Khi giai bai toan nay cin xét hai truong
hop: diém H nim trong dwémg tron (O) (h.1) va
diém H nim ngoai duémg tron (0) (h. 2).

K

dwong  kinh

Hinh 1
Tir gia thiét cia bai toan co
ACB = ADB = OHE =90". 0

Gia sir cac dudng thing AD va BC cit nhau tai
diém K thi K 1a truc tdm tam giac ABH nén
KH 1 AB. (2)

Hai tam gidic HAB va HDC c6 CAB=CDH va

H
HBA= HCD nén dong dang, suy ra HA _ _‘D
HB HC

hay 1a HA.HC = HB.HD. (3)

F\T : \ I ;
TN
A 7] § i B
Hirh 2

Nhirng diéu kién niy s& duge sir dung trong cic
cach gidi duai day.

DINH HUGNG 1. Tim hai tam gidc bing nhau
chira H. 14 hai canh tong (mg.

Ciic. 1. Trén tia déi cua tia HB liy diém G

8 o HG = HB. Tu do va AO = OB suy ra OH
omg trung binh cia A ABG nén AG // OH, ma
H

1EH,dod6 AG LEH,
Tir d6 va (1) suy ra EG L AH nén EG // BC.
Hai tam gidec HEG va HFB c6
EHG = FHB , HG = HB, EGH = FBH
nén A HEG = A HFB (g.c.g), suy ra HE = HF.0)
DINH HUONG 2. Tim ba dwong thing dong
quy sao cho chung cat hai dudmg thang song
song va dinh ra trén hai dudng nay nhimg doan
thang biang nhau, trong do c6 HE = HF.
Cich gidi 2. Ta thiy c6 ba duong thing dong
quy cit dudng thang HE tai ba diém H, E, F 1a
KE, KH, KF nén cin tao thém mot duong thing

song song v6i HE. Ké dudng thfmg ON wvuéng
gbc voi BD tai N va cit dudmg thing HK tai O.

Tu dé vav (2) thi duomg ﬂﬁng BQ | OH va BQ
dudmg thing 4D tai P.

Trong tam giac ABP thi OQ 1a dudmg trung binh
nén PQ = OB.

Xét cac tam gidc dong dang ta 6

LI LG
PO KQ QB
: TOAN HOC
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ma PO = OB nén HE = HF. O

DINH HU'GONG 3. X¢ét hai tam gidc c6 hai canh
twong ung 1a HE, HF sao cho ching d6ng dang
voi hai tam giac khic duoc tao ra ma hai tam
gidc mai ndy co cac canh bang nhau hoiic ti 1¢
v&i nhau, tir d6 so sinh HE voi HF.
Cich giai 3. Hai tam giac HEK va OHB co
HKE = ABH v HEK =90° — EHD = OHB
HE _HK
nén dong dang, suy ra — 4
g dang, suyra =" p- (4)
Tuong tyr, hai tam gidc HFK va OHA co
HKF = BAH va HFK =90° - FHC = OHC
: HF HK
nén dong dang, suyrta ——=——. 5)
g dang, suy 1a = - =" (
Tir hai déing thitc (4), (5) va 04 = OB din dén
HE=HF.O
Cdch gidi 4. Ké OM 1 AC tai Mvaké ON LBD
tai N thi OM # BC va BC = 20M, con ON // AD
vaAD = 20N.
Hai tam gidc HBC vi HAD ¢6 HBC = HAD va

BHC = AHD nén dong dang, suy ra

HC _BC _OM i

HD AD ON’ /%
7
Hai tam giac vuéng HED va OHN ¢6 $§'
HED = OHN nén déng dang, suy Q’
HE HD
(7)
OH ON’
Twong tu, hai tam gidc vudng HFC va OHM co
HFC = OHM nén dong dang, suy ra

HF HC
A )
OH oM
Tir (6), (7), 8) o6 T - HDOM _, e
HFE  HCON
HE=HF.O

Cdch gidi 5. Ké AT L EF tai Tvake BV LEF tai
Vthi AT // OH #/ BV ma A0 = OB nén HT = HV.
Hai tam giac vuong HED va HBV ¢
EHD = BHV nén dong dang,

HE HD
L —— e

=

Tuong ty, hai tam giac vudng HFC va HAT o

44 T?ﬁc?u:cécc S 485(11-2017)

 hay la HE. HV = HB.HD. (9)

FHC = AHT nén dong dang,
suy ra 2 = i hay 1a HF.HT = HA.HC. (10)
H4 “Hr

Tir (3), (9), (10) va HT = HV dan dén HE = HF. O
PINH HUONG 3. Néu HE = HF ma OH LEF
thi OH la duong trung tryc clia EF, do d6 ta xét
cac goc ndi tiép trong cdc du*cmg tron duong

kinh OF va OF dé chimg to HOE — HOF .
Cich gidi 6. Ké OX LAD tai X va ke OY 1 B
tai Ythi D4 =2DXva CB =2CY.
Hai tam gidc vudng HDA va HCB ¢6
AHD = BHC nén dong dang,
Dl o GH DH ol

suyra — =—— do
DA CB DX et

Tir d6 hai tam gidc vuéng HDX va HCY dong
dang, suy ra HXD = HYC .
Xét hai dupng tron duomg kinh OF va OF ¢6
i
€,§E = HXD va HOF = HYC .

dang thic vé goc ké trén suy ra
¥ - HOF , tir 4 va OH LEF thi OH 1a
wdmg trung tryc cua EF nén HE = HF.O
Nhin xét. 1) Bai toan 6 doi hoi pha1 chimg minh
trong ca hai truomg hop: diém H nam trong va nam
ngoai dudmg tron tim O. Khi diém H nam trong
duong tron tam O thi bai toan 6 14 Bai toan con burdm,
nhung bai todn con budm van dung khi diy 4B khéng
14 duomg kinh. Ban doc co thé xem thém bai todn con
buom trong Tuye. én chon theo chuyén dé Todn hpe &
Tuéi vé, quyen 3, trang 128 - 129.
2) Cée cach gidi 1, 2, 3 cua tic gia bai toan 6 1a Dau
Céng Nho, GV THCS Cao Xuén Huy, Dién Chau,
Nghé An. Céch giai 6 cia ban Truong Quang An, GV
xi Nghfa Thang, Tu Nghia, Quing Ngai.

NGUYEN VIET HAI (Ha Noi)
Moi chc ban giri 101 gidi bai todn § sau day vé Tod
soan TH&TT trude ngay 30.12.2017.
Bai toan 8. Cho a, b, clacﬁcsokhﬁng im thoa min
a+b+c=1. Chﬁngmmhrﬁng :

0= ab —
- EN TRONG THQ
{GV THCS Nguyen Tr&l Ngﬁrm Ha Tinh)
LE THI HONG HA

{Chuyén Todn, Dai hoe Vinh)



il
Trong bai ky niy 12 101 gidi cac bai toin duge dwara  Bai 10. (IMO 2001) Cho x, v, z li ba 56 thiee duong.
trong phén bai tdp dé nghi 6 TH&TT 6483, T92017.  Chuimg minh réing

Bai 9. (IMO 1961) Goia, b, ¢ la do dai ba :;'.;J}?f! cliaa & . 4

mét tam gide co dign tich la S. Chimg minh rang _— R =1

' Vi +8z |y +8zx | +8n

b+t =4 f3s.
Léi gidgi. Vi a, b, ¢ 13 46 dai ba cach cia mot tam Lo gidi. Dit x=a’,y=b',z=¢", BPT cén chimg

gidfcnén a+b-c>0b+c—a>0ec+a-b>0 va minh tuong dwong vii
a+b+c=(a+b—c)+(b+c—a)+(c+a-b). i 3 o5
p s + =1
Theo BDT Cauchy ta cé: \ a*"+(2bi \fb“+[2m)3 c® +(2ab)’
btcez3ila+vb-c)(b+c- —h *
a+b+e ,ﬂa ¢)(b+c—a)(c+a-b) (% 3 . 1 % 1 1

PR
S (a+b+e)Wat+bre

i 1 (2ca’y I 2abY

+L B S o

E:B{f’[a+b+c](u+b~c}(b+c—a){c+a—h) % £

eo BET Cauchy ta co:
= a+b+c)
Zbc Ebc 2be  4b*c?
(a+b+c) at+tb-— r; !J+c a C+ 1+ =1+ l——+

23416, 42 ; éf =S

Ap dyung céng thirc Heron ta duoc: o1 { - Ell‘:] [ —£+ﬁ”
Ya+b+o)y 231687 o (a+b$‘-‘—: 3345, \ g

Miit khic theo bit dang thire quen thude % e 252::"’ o +4 ¢ at+ b: +c*
3@ +87 +*) 2 (a+b+c) % 5 %

:::3((12+b2+c2}>3v’§43@-a2+53+92 > 4435

>34/3. > ; |
a’ +b +ct n

Tir BT (*), diu ding thirc ciia bai toan xay ra khi va

chi khi

D atb-c=b+c—a=ct+a-bsa=b=c¢,
khi d6 tam gidc dé cho la tam gidc déu. Bai toan duoc

3 : Tuong tr: (2)
chimg minh. ‘ 2ca g AT 5,4 +e?
Nhgn xét. Co nhicu ciach giai bai trén va 161 giai trén tuy
khéng mdi, nhung lai 14 15 gidgi ngin gon, d& hidu ddi véi
hoe sinh, Thong qua 16i gidi ndy c6 thé lam chiit hon bai 1
todn di cho nhu sau: —_— > %—4 (3)
Goi a, b, ¢ la dg dai ba cach ciia mit tam gide c6 dign tich i 2ab le HEDTE
la 8. Chimg minh rdang:

4 1 :
(a® +8 +c2}25{a+b+c]2 24438 Cong theo vé cic BBT (1), (2), (3) ta duoe:
) TOFIN HOC
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i
at +b* +o
2_.?_‘1_%:1

at+bt +e

X ¥ z

Va
- \l,:c2 + 83z X \I}’Z +8zx % Jz2 +8xy

Dﬁng thire xay ra khi vachikhi x=y=z.

Nhgn xér. Loi giai trén 1a khé tr nhién, ngén gon, hoc sinh
d& hidu duge. Lai gidi ndy khéc vdi 1oi giai trong dap dn cia
Iy thi va cling khac véi cde 1¢i giai da dang trén mat s0 sich
bao trong nude. Tur bai ndy c6 thé md rong thanh hai bii
mai nhu sau

1) Cho x, y, z 1 ba 56 thue dueng va 0o <1,

Chimg minh ring

=1

' z 3
e + 2 + e—

.u'x: +8yr —owx ,'lly2 +8zx—oy |2 +8xy—oz 3-a
7) Cho x, v, z 1a ba s6 thye dwong va p.geZ',p=2q.
Chimg minh ring

HGUOT DUA DO

Dié bao lan dwa khdch sang séng
Vin nghe xao xu wén & trong long

&
,.é?'

Tro thanh dat thay long thém vui Q.
R

Ddiu nhoc nhdn ciing khong gudn ngai

Cd gi bdng khudng ma nho médi
Mai chuyén do la chudi yéu thieomg
Long nang triu dong day ky nigm
Naéy hién chiwong on lai nhitng chuyén do
Dep sao giai digu nghé cao quy
Xy cho doi bao thé hé twemg lai
Béng tdm hon, hdt bai ca su pham
D¢ théa long dia khdch sang séng
Cha hédm nay va mai mai sau

Tron dam mé, dwa do lam 1€ song
Ddu vui budn, chua ngot, ding cay
Ludn cho dai bai hat hang say

Bai hdt - Nahé su pham

Nguyén Quang Thi
(Trucng THPT Bdo Igc, Lam Déng)
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z it}

¢ 4 2{x+y+z] 2

I‘I!(xz +E-”}q > ’nyz :I-B:x}q E ;{({22 +8x_}=}“

NGO VAN THAI
(GV THPT Pham Quang Tham, Vii Thu, Thai Bink)

BAI TAP PE NGHI

Bai 13. Tim sb nguyén dwong k nhé nhit sao cho
trong k sb tiy ¥ cua tdp hop {1,2,3,...,50} luén
tn tai hai s6 a va b théa man diéu kién ab chia hét
cho a+ b.
Bai 14. Tim tit ca cac ham sé6 f:Z — Z sao cho
vl moi 6 nguyén @, b, c thbamin @ + b + ¢ =0
dang thire sau diy ding
FHay+ FAB+ (0

=2 f(a) f(b) +2£(b) f(c) +2f(c) f(a),
& diy ky hiéu Z 1a tap hop céc s6 nguyén.

v BiNH HOA
khoa Céng nghé thing tin, DHSP Ha Noi)

<‘$‘
&B«/F? TIHO TANG THAY

% T6i viét bai tho 1ing thay toi,

Ngteoi ldi do trén dong song the mong.

Viét dnh trang khuva trén ching gido dn,

Cher nhitng sém mai dnh binh minh sdng bimg buc giang,
Bui phd:n roi cﬁff-'ng ngai a‘rc.’;ng mdi dau...

Lit khéch qua séng bwde tiép nhimg nhip cau,

Hanh trang mang theo la dong song tri thic.

Mang thea ca bai giang vin dau doi viea hoc:

Yéu qué homg minh qua nhimg liy tre xanh..

Yéu nhimg dong kénh, ngon sudi mat lanh

Vidn mdi ngan xua tir thieong nguon tréi xuéi vé bién
Ngd ré nghin khoi gitta ding doi mai miét

Ciing hecmg vé duy chi mot noi...

Nhitng phi cong lam chii béau troi,

Bdc si, ky su, moi cugc doi méi nguwdi méi viéc,

Déu hét thay ra di tic mai trieong then thuge,

Nei hoc nhitg bai van rdng “Udng mede nhé nguon ...

Bivi Minh Biic
(SV khoa Toan Tin, DHSP Ha Noi)



GIAI DAP: GIAI HE PHUONG TRINH !
(Dé ding trén TH&TT sd 481, thdng 7 nim 2017)
Phin tich. 1) Sai 1im ciia ban Dong 1a khang chi ro
hé PT ban diu twong dwong véi h¢ PT nao. Chi y
ring PT(3) 14 PT hé qua cua hé (1), (2). Do d6 khi
X= _1:

3

ghép PT x = y véi PT(1) d& dwoc hé =
x =3y -3x
co nghiém (x; ) = (0; 0) 14 chinh xdc. Nhung khi xét
PT " +xv+)° +3x+3p+3=0 thi ban Pong khong
ghép vai PT(1) hodc (2) dé c6 mdt hé twrong duong
véi hé dd cho. Piéu nay din dén két lugn (—1; 1)
cling 14 nghiém cua hé di cho 1a khéng chinh xac.

Trir theo vé cac PT (1), (2) suy ra
¥ -y =307 -)+3(y—x) :
& (x-)(x* +xp+ ¥ +3x+3p+3) =0. P §
g
X -3xt 43x =0 x(x* -3x+3) "&?x =k
Do dd hé co nghiém (x, 1) = (0, 0). é

« Xét x° -"-I}'+_1-'2 +3x+3y+3=0

» Xétx =y, thay vao PT (1) ta ¢cé:

<:>.r3+{3+_1:)x+y3+3y+3=0.
Taco: A, =(3+)) -4 +3y+N="3(p+1)* <0
PT cd nghiém khi A, =0<=> y=-1, Khi d6 PT tr¢
thanh: x* +2x+1=0& x=-1.

Thay cip s6 (x; ¥) = (=1; —1) vao PT(1) (hodc (2)) ta
thay khong thoa man. Viy HPT c¢6 nghiém duy nhit
(x50 =(0; 0).

Cdch 2 (Cua ban Lé Hoang Bao, 11 toan, THPT
chuvén Tien Giang).

X +3x=3 y"‘

Viét lai HPT ban déu dudi dang :
1 ¥3y=3x°

Céng chéo hai vé caa hé trén ta duge:

&

4
\% Trong gidr bai tip Pai s6 ¢ 16p 10A1. Thiy gido c6 ra

3 3=y 3y  + 3y ™*
Xéthamsb f(f)=1* +3 +3 c6

(=3 +6:+3=3(t+1)" 20voi Yt nén f la
ham s dong bién. Do (*) < flx) = fiy) nén x = y. Tir
d6 gidi PT: ¥’ +3x=32" & x(x’ -3x+3)=0&x=0.
Viy hé co nghiém duy nhat (x ; ) = (0; 0).

Nhin xé. Ngoai ban Beo, cic ban sau da phat hién duoc
sai 1Am va dwa ra 1&i giai ding: Bée Giang: Hoang Mai
Piucong, 11 Toén, THPT chuyén Bic Giang. Hung Yén:
Dagn Phii Thanh, 10 Todn 1, THPT chuyén Hung Yén.
Hai Duwong: Nguyén Hing Som, 12A, THPT Nam Sach,
Nam Sach. Ha Ngi: Dinh Bao Anh, 11A1, THPT Hé Xuin
Huong, s6 | Nguyén Quy Birc, Q. Thanh Xuin. Thira
Thién Hué: Phan Hoang Minht ke, 11 Toan 2, THPT
chuyén Qubc hoe Hué. Bén Tre: Lé Ned Nhdr Huy, 10A1,
THPT Lac Long Quin, TP, Bén Tre.

g
NHAT KHONG ?

KIHIVI

bai tp sau:
Biéu thire A= (x-D(x=3)x*-4x+7) cd dat gid
tri who nhdt khéng? Vi sao?
Ban Digu Linh da thuce hién 1di gidi nhu sau:
Tacd: A=(x—D{x-3)xl-4x+7)
= —dx+3)(x" —4x+7).
Dt 1= x" —4x+3, khidoé
A=tt+) =" +4r=(+2)"-4>-4, V1.
Suy ra A nhan gia tri nho nhét 1a —4 khi
(+2=0t=-2=>x"—d4x+3=-2
< x" —4x+5=0: phuong trinh nay vé nghiém.
Viy biéu thirc 4 khéng dat gid tri nho nhat.
Cé 16p to ra khen ngoi ban Diéu Link vé loi giai
nhanh va rd ring,
Cidc ban cé dong § véi loi gidi trén khong, néu
khing ban gidi thé nao?
NGUYEN ANH VU
(GV THPT Nguyén Binh Khiém, Hoci An, Binh Dink)
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XUAT BAN TU 1964

 Tap chi TOAN HOC va TU0I TRE R b e

S0 48, L& Van Luong, Ha Noi

| & DT Bién 1ip: 046.35121607, BT - Fax Phat hanh, Tri su : 04.35121606
{ (- Mmemm und 'ﬂ“ﬁ Hﬂgnme Email: toanhoctuoitrevietnam@omail.com

BAN €O VAN KHOA HOC CHIU TRACH NHIEM XUAT BAN
o Chi tich Hoi déng Thanh vién
GS. TSKH. TR:\N V_AN NHUNG NXB Gido dyc Viét Nam
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TRAN VA HOANG LE BACH
A kit Phé Téng Gidm dic kiem Téng bién tip
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HOI PONG BIEN TAP

Téng bién tgp : TS. TRAN HOU NAM Thu ki Toa soan : ThS. HO QUANG VINH

5. TRAN DINH CHAU, ThS. NGUYEN ANH DUNG, T5. TRAN NAM DUNG, 75. NGUYEN MINH BUC, 75, NGUYEN MINH HA,
TS, NGUYEN \-'[EIT HAIL, PGS. TS. LE QUGC HAN, ThS. PHAM VAN HUNG, PGS, 75. YU THANH KHIE.T
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PGS. TS. TA DUY PHUUNG, ThS. NGUYEN THE THACH, GS. TSKH. DANG HUNG THANG, PGS. TS. PHAN DOAN THOAI, Ths. VO
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TRONG SO NAY
»®
o Danh cho Trung hoc Cao sd 0 Pé ra ky nay
For Lower Secondary School e
% Problems in This Issue

Vit Hitu Chin ~ Bai tofin vA s§ nguyén “’@ T1/485, ..., T12/485, L1/485, L2/485

Huéng din giai Dé thi tuyén sinhy dp
10 phé théng nang khiéu Dai b gia
TP. H6 Chi Minh, nam hoc @s- 018.

€D Giai bai ky trude

Solutions to Previous Problems

Dé thi tuyén sinh vao ldp 10 trudng trung @ k. e e
hoc phd théng chuyén Phan Bai Chau, Bai dich s6 23 - Tiéng Anh qua cic bai toén.
Nghé An, ndm hoc 2017-2018.
€0 Phuong phap giai toan
Thit stc trude ki thi 2018 - Dé sd 2 <

Nguyén Duy Lién — Dinh ly thang du

Dap an va huéng din giai dé s 1. Trung Hoa va m{t s6 ing dung.

66990

Lich edtein hoe @ Nhiéu cach giai cho mét bai toan

Nguyén Thuy Thanh — Chuyén vé cac s @ Du lich thé gidgi qua cac bai toan hay

phiic.
@) sailim s aau?

o

Két qua cudce thi Giai Toan va Vat 1y trén
tap chi Toin hoc va Tudi tré nim hoc
2016-2017. Ngu}@nAnﬁ Vit — A o gid tri nho nhit khong?

Gidi ddip: Giai hé phudng trinh!

Bién tap: LE MAL NGUYEN NGOC DAL NGUYEN THI TRUDNG M thudt: QUOC HIEP, THANH LONG
Tri su, phat hanh: NGUYEN KHOA PIEM, NGUYEN THI THUHUYEN ~ Thiét ké, ché ban: MAT ANH



.PHUONG TRINH NGHIEM NGUYEN VA KINHNGHIEM GIAl

(Tai ban lan thir nhat, ¢6 chinh li, b sung) Cla tac gia NGND, VU HO'U BINH
Sach day 224 trang, khé 17 x 24 cm, gia bia 42000 dong

Chuong Il gici thiéu nhimg bai toan dua
vé gidi phuong trinh nghiém nguyén,
trong dé cd nhing bai toan vui, bai toan
thu té.

Chuong IV gidi thiéu mt so phuong
trinh nghiém nguyén mang tén cac nha
toan hoc nhu Pell, Pythagore, Fermat,
Diophante, ...

Chuang V gidi thiéu nhimg phygag trinh
nghiém nguyén chua dugc g@ét va
nhimg budc tién cla Toa dé giai
nhimg phuong trinh S4@eem  nguyén,
trong d6 co nhing op cua Andrew

Wiles chimg mig ¥mh Iy 16n Fermat va
6i dung cua sach tinh bay Gido su Ngg Chau chimg minh Bé

cac phuong phap giai phuong  dé co bap Chuong trinh Langlands.
trinh v6i nghiém nguyén, vén Ph nh nghiém nguyén 6 s

t;' c;; Tﬁ;:ﬁ;hﬁh%“iﬁﬂ?c "'abgati;‘a,‘:; plg¥® trinh it hon s6 &n nén doi héi
nhu Tram trdu trdm co Génuzgc chuyén g fodn pht e ey e il

2 i ; ang tao, vi thé phuong trinh nghiém
%’?g}?ﬁﬂ:ﬁ;m incng bal o AieE e nguyén thuéng co mét trong cac dé thi

i hoc sinh gioi tir bac tiéu hoc, trung hoc co
Sach gom 5 chuong: s0 dén trung hoc phd théng. Cudn sach
Chueng | giéi thiéu cac phuong phap danh mét phan thich déng néu nhimg
thudng dung dé giai phuong trinh nghiém  kinh nghiém gidi toan vé phuong trinh
nguyen. nghiém nguyén nhu céch phan tich bai
Chuong Il gi6i thiéu nhing phuong trinh  todn, cach suy luan dé tim huéng giai,
nghiém nguyén duoc sap xép theo ting  cach phéan chia bai toan thanh nhiing bai
ngay. toan nho dé giai quyét hon, cach “dua

B R - ———
(=

khé vé dé, dua la vé quer, cach lién hé
tinh huéng dang giai quyét vai nhimg van
dé mai, cach chon huong di phi hop voi
timg bai toan dat ra ...tt c& nhimg diéu
d6 déu la nhimg ki ndng ma méi nguoéi
can co trong hoc tap, trong nghién clu va
trong cudc séng.

Trong I4n téi ban nay, cudn sach bé sung
thém nhing kinh nghiém giéi toan, bd
sung thém moét sd thi du, cip nhat thém
mat s su kién lién quan dén tiéu sk cac
nha todn hoc, bd sung thém mét sé cach
giai.

V6i nhimg cau tho & dau méi chuong, véi
cach trinh bay rd rang, dé hiéu, tuoi mat,
voi nhimg thong tin cap nhéat, véi nhing
kinh nghiém thyc té trong béi dudng hoc
sinh gioi va viét sach, tac gia cudn sach,
NGND Vi Hiw Binh sé dem dén cho ban
doc nhimg kién thirc hé thdng va nhing
kinh nghiém giai toan gitip giai quyét mét
loai toan kho & bac phd théng.

Tin rang cudn sach khéng chi hou ich
cho hoc sinh va thay co gido, ma con 1a
tai ligu tham khao t6t cho sinh vién va
gidng vién cac truong Pai hoc va Cao
dang nganh Toan, cling céc phy huynh
¢6 nguyén vong gitp con em minh hoc
Toan t6t hon.

Ban doc co thé dat mua an pham trén tai: Toa soan Tap chi TH&TT; Cac co so Buu dién; Cac Cong ty Sach - Thiét b trudng
hoc ¢ céc dia phuong; Céc Cia hang sach cia NXB Gido duc Viét Nam; Siéu thi truc tuyén www.sachtoan24h.com (hotline:

0973472803, 0912920591).
Moi chj tiét xin lién hé:

TAP CHi TOAN HOC VA TUOI TRE

Tang 12, téa nha Diamond Flower, s 1 Hoang Dao Thiy, Thanh Xuan, Ha Néi

® Bién thoai bién tap: 024.35121607
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® S6 tai khoan: 111000002173, tai Ngan hang Thuong mai Cé phan Céng thuong Viet Nam -
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NHA XUAT BAN Gle DUC VIET NAM

GIAI BAI TOAN TRO CHOI BOC CAC VAT, PHUONG TRINH
PONG DU VA HE PHUONG TRINH DONG DU BANG DO THI

cua tac gia GS. TS. NGND PANG HUY RUAN
Sach day 112 trang, khé 17x24cm, gia bia: 30.000 dong.

01 dung cua sach trinh
bay phuong phdp gidi
bai toan trd choi boc cac
4t, phuong trinh dong du tuyén
tinh, hé phuong trinh déng dur
tuyén tinh va phuong trinh déng
dur biac cao bing do thj. Noi cy
thé hon: Noi dung cha yéu cua
cudn sach 1a trinh bay thuat toan
xdy dung dd thi c6 hudng vai cac
cung duge gan nhin trén bang
chir cai thdp phin ma nhin cia
d6 thi nhan dugc chinh la tip
nghiém cua phuong trinh hay hé
phuong trinh ddng du.

Sach gom hai phan chinh:

Phan tro choi bbe cdc vt trinh
bay thudt toan dé nguoi di dau
chién thdng__, bing cach béc dugc
vit cudi cing (hodc khéng phai
boc vit cudi ciing).

Phan phuong trinh va hé phirong
trinh dong duw dugc trinh bay

trong bon chuong cudi cu@mn
sach.

Chuong 1V trin %‘&y thudt
toan xdy dung 1 xdc dinh

tap nghiém, g phuong trinh
ax=b {m@ véi @, m la cic

s0 nguyép, Wong nguyén t0 cung
nhau,, €{0,1,...,m-1}

(.J@hg VI trinh bay thuat toan

dung d6 thi xdc dinh tap
ghiém cua hé phuong trinh
dong du tuyén tinh.

Chuong VII trinh bay thuat
todn xdy dung d6 thi xac dinh
tép nghi¢m cua hé phuong trinh
dong du béc cao.

Chuong V trinh bay vé thudt todn
giai phuong trinh dong du tuyén
tinh dang dac biét x =b (mod m).
Tép nghiém cua 'phucmg:, trinh
nay chinh la tap so dong du véi

b theo module m. Bai véy do thi
xac dinh tdp nghiém cua phuong
trinh nay duoc goi la ngudn dong
dur.

Cudn sach khong nhimg trinh
bay thuit toan xdy dung nguén
ciGng du theo mot module, ma
con trinh bay thudt todn xdy
dung ngudn df‘}ng du theo nhiéu
module va mot so cau tric khac,
thmﬁ han, ne,uon sinh tat ca cdc
s0 nguyén duong chia hét cho 7,
mi moi SO nay déu co chit so 1¢
va chir s6 chin dan xen nhau.

Trong khi Quy dfc gia giang day,
huémg dan hodc lam viéc vé dong
dr ma c6 ngudn dong du theo
module m bén canh thi c6 thé chi
ra hang chuc s6 gom nhiéu chit
s6 chia hét cho m trong chéc lat.

Tin tudng ring cudn sich khong
chi hiru ich cho hoc sinh va
thiy c6 gido yéu todn phd thong
ma con la tdi liéu tham khao
tét cho sinh vién va giang vién
céc truong dai hoc va cao ding
ngfmh toan cung cdc phu huynh
cO nguyén vong giip con em
minh hoc tét mén s6 hoc.

Moi chi tiét xin lién hé:

TAP CHi TOAN HOC VA TUOI TRE
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