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am hoc 1956-1957, W0 Todn
1 N (rire Khoa Todn) Truimg Dai
hoe Su pham Ha Noi gom 12 nguii
dwoc bo i 1am viée ¢ m@t buong
khdng xa noi giang bai i co so cua
triromg ngay nay. Toi nhé trong 16 lie
a6 ¢6 thiy Newyén Thic Hao, thiy
Ngd Thic Lanh, thiy Neguyén Canh
Toan va nguéi tré nhit 1a thiy Van
Nhwe Cueomg. Thiy Cuwomg hoi do la
mot thanh nién tai hoa, biét hat, dan,
chai bong di, bong chuyén va thinh
thoang lam tho, ra ciu d6i. Dén nim
1958 hay 1959, do qué thay & Nghé
An nén thiy dugc phin cong vio
day & Truémg Pai hoe Su pham Vinh
mdi thanh §p. Pang ¢ Thu 46 cing
ngudi yéu nhung chi sau mot budi
gdp Dang gy truomg, thiy da sin
sang roi Ha Ni! Luc d6 thiay Cwong
dang la Doan vién Thanh nicn!

Sau do vai ndm thay Cwong sang
Miatxcova lam nghién ciru sinh @
Vién Todn, Vién Han 1dm Khoa hoc
Lién Xo. Thiy nghién ciru vé topd
hinh hoe, vé nhimg dicu ki di trong
khong gian Euchd. Hudng nghién
cliru nay doi hot 0c twomg tugmg
khong gian tot. Thiy ké cé 1dn Chi
héi dong huong dem thily ra gop y vi
thiy thay chi nam hat thube, khong

PGS.TS. Van Nhu Cuong (1937 - 2017)

chiu ngﬁi hoc nhir ho, ho khong biét
rang chinh nhimg hic nhu & G

twémg tugmg khdng gian 1y

Gilra nhim 0 thay trar lai
cong tac O fih hoc, Khoa Toan
Pai hoc Wpham Ha Ngi. Thay
bién ; 4 gop v bién soan nhicu
taj wiang day Hinh hoc cia T
hoa, Truémg. Roi trong nhimg
m 90, thay di tham gia bién soan
chirong trinh Todn Trung hee, dau
nhitng nam 2000 thay lam Chu bién
b sach Hinh hgc ndng cao cho cac
16p 10, 11 va 12 THPT. Thiy c6 lip
ludn séng sia, dién td khic triét, chi
trong cii tong quan, khdng qud siu
vao chi tiét, khi giang day thi hap
ddn, khi viét sach thi rd rang. ranh
mach v nhimg hinh v& dep, néu Ién
duge ¥ tudmg minh hoa.

Thiy di gop mét dé thi Toan Quoc 1€
(IMO) hay, do 1a dé so 6 nam 1982: §
la mot hinh vuong canl dai 100, L la
mot diromng gﬁ}; khiic khong te cdt tgo
thanh nr cac doan H‘!ﬁﬂg AA, AA,

A AL A khde A . Gia swe voi moi
diém P trén bién ciia S déu cé mot
diém thuge L cach P khong qua _II
Hav chirng minh: ton tai hai diem X

Van Nhu Cuong

Poan Quynh

(Nguyén T6 trucmg té Hinh hoc - Truomg DHSP Ha Noi)

va ¥ thudc L sao cho khoang cach
gitta X va Y khong viegt gua 1 va dp
ddi phan dcmg edp kiic nam gitta
X va ¥ khang nho hem 198,

Cd mot chuyén vui 14 gita nhimg
nim 70, dé giap cho vige “gide duc
tir xa", dai truyén hinh 6 t6 chifc
nhimg budi giang Toan Dai hoc trén
truyén hinh va to Hinh co cir thiiy
dén dé tham gia. Nhung hom do dai
truyeén hinh yéu ciu thay phai cit
bé riu dai cia minh, thiy d3 khang
dong v, thé 13 to Hinh danh phai cu
nguii khic! Mot chuyén khac nira
la: Trong nhimg niam chién tranh vi
ngay sau chién tranh, ta déu biét cude
song cua can by nha mude kho khin,
vit va nhu thé ndo, gia dinh thiy
Cuwerng ciing khé khain, viit va nhu thé
va con hom thé. Gip dip Nha nude
phin nhd & cho mot s0 cin b trong
trudmg, thiy viét thu cho linh dao
cip cao voi mo dau: “Ngwdi qudn
tir an chang cdau no (Nguyén Cong
Trit), mhimg ciing cdn lo cho o',
Ciing khéng biét chuyén nay co thit
hay khong nita nhung roi thiy duge
phin mdt ciin hé nho dé gia dinh sinh
hoat (nhung chiic hin khéng phai vi
ciu mo diu do?).

Va thiy Cwomg cting nhanh nhay
ndm bit thoi co khi da dén lic “frude
hét ta phai tr lo cho chinh minh™:
Cudi nhimg ndm 80, diu nhimg nim
90, véi nhimg ¥ tuémg ddi mai gido
duc, thiy Ciomg cing thay Nguyen
Xudn Khang dd xin phép mo tnromg
phd théng din lip dau tién 1a truong
Liwong Thé Vinh, ... .

Thé réi tin Aot ngdt thdy Curome bj
ung thu gan va mat. Toi dau buon
phai chia tay mit ngudi ban cung
chung tay lam bao nhiéu vigc.

Ha Noi thang 1072017.
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BAI TOAN VE SO NCUYEN TO

g _"""--u.h
S . .\\ (GV THCS Hong Bang, qudn Hong Bang, TP. Hdi Phﬁﬂ{,’l};

VU HUU CHIN

ic bai todn vé s ngu}rén t6 dwge gidng day fir nim
l6p 6 biic THCS, sau d6 tiép e duge nghién cir va
tim hlEI.'I sdu hon ¢ céc ndm hoc uép theo. Cac bin
todn vé sb nguy-.n ln dyra vio kién thire co ban sau:

1. S6 nguyén td 1a s6 ty nhién l6m hon 1 vé chi co hai
wdre s 1a 1 va chinh né.

2. ng sb 14 56 tir nhién 1ém hom 1 vé ¢6 nhiéu hon 2
Lrire Sd.

3.860vash | khong I sO nguyén t6 ciing khdng la
hu'p s0. SO nguyeén to nho nhdt 1a 2 va d6 1a s6 nguyén
t6 chin duy nhit,

4. Cho a la s6 tur nhién 1ém hon 1.

Néu a chia hét cho sé nguyén tH p vi g > p thi g la
hop s0.

Néu a chia hét cho sb ngu}fén 0 p thi s6 a la sb
nguyén to khi va chi khia =

DANG ). BAI TOAN TIM "'-{l '\i UYEN TO

Bai todn 1.1.
p+o,p+8, pi

Lo gidi. Hhénﬂ‘:ﬁ}rp—z,p—-3khuug thoa man.

Véip=5thi p+6,p+8. p+12,p+14 w -
nguyén to.

Viip=5, suyra @
p=5k+Lp=5k+2;p=5k+3pQP+4(keN")
Néu p=5k+1(kel’) thi p+14=5k+15=5(k+3)}5;
p+14>5(keM). Suyrap+ 14 1a hop so.

Néu p=5k+2 (kel') thi p+8=>5k+10=5(k+2):5;
p+8>5(keN). Suyrap+8lahgp so.

Néu p=5k+3(keN) thi p+12=5k+15=5(k+3)i5;
p+12>5 (ke N"). Suyrap+ 12 la hgp sb.

Néu p=5k+4(kelN') thi p+6=5k+10=5(k+2)i5;
p+6>5(keN"), Suyrap +6 la hop so.

Viy p =35 Ia gid tri cin tim.

Nhgn xét. Theo de bai cho 5 bicu thic la: p, p + 6, p + &,
p+12, p+14 cling 14 s6 nguyén td cho nén ta dy dodn xét
phép chia ciia sO nguyén 16 p cho 5. Trong bai todn trén sir
dung tinh chdt “Néu a chia hét che so nguvén to p viea > p

thi a la hop 56", Tuong ur ta ¢b Bii todn 1.2,

Fim 18! ca
I"|

CeC S0 PEFMVER {0 P e
b 14 den fa so nguvén 1o

Bai toan 1.2,

i o Y

a) Tim x0 tir nhién k sao cho k+1.5+T7.k+99 déu
lér 56 nEuven 1o,

b) Tim si nr nhién k sao cho K+ 1L k+3.k+7.k+9
K+13.k4

) Tim 56 m

| § den la so newyven o
EH A *#1 flfl'-"*-"’i'L. n a0 cho 1al ot cac 350 n+1.

n+5.n4 T 313 n+17 0+ 250+ 37 déu ki so ngnén 1o

a) k+1,k+77.k+99 Iﬁséngu}rén o (k e ).
Voi ke™ thi kcodang 31,3r+1,31+ 2 (1 e N).
Néu k=31, te N thi k+99=(3r+99)i3.
k+??=3r+?ﬂ=3{r+26]53.
+2=3k+1=3+3=3(1+1):3.
trong 3 50 k+1LAk+77,k+99.keN lubn cé
56 chia hét cho 3 (ke M)
Khi d6 d¢¢ k+Lk+77.k+99keN cing 1A sb
nguyén to thi phai c6 mot s bing 3.
MA3<k+77<k+99 nénk+l=3=2k=2.
Thrlaik=2thik+1=3,k+77=79,k+99 = 10]
déu la so nguyen 6.
b) k+1Lk+3,k+7,k+9k+13,k+15 (k € N)
Viin k= [ thi &k co dang

56,5+ 1,5t + 2.5t +3.5t+4 (t e H).
Lap ludn trong tr phin a) tim duge & = 4 thoa mén
hai toan.
c) n+l,n+5 n+7, n+13, n+17, n+25, n+37 déu
la 56 nguyén o,
Xét phép chia s6 tyr nhién # cho 7. Khi d6 n=7k,
n=Tk+l.n=Tk+2 . n=Tk+3.n=Tk+4,
n=Tk+5.n=7k+6 (keN)
Lap ludin twong 1y phin a) tim duge »n = 6.
Nhdn xét Theo 8¢ bii phin a) cho 3 bidu thic I
k+1,k+77.k+99 cing |3 s6 nguyén t6 cho nén ta xét
phép chia ciia 56 nr nhién & cho 3. Phin b) ¢6 6 sb (chim k)
clng 4 50 nguvén to, taxét k=0, 1,2, 3, 4 thi cd k= 4 théa
mdn. V6i & =5 taxét phép chia 56 e nhién k cho 5. Tuomg
ty trong phin c) bdi todn dé bai cho 7 sb cing 1d 80 nguyén
t, cho nén xét phép chia sd ty nhién # cho 7.
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Bai toan 1.3, Tim tir ca cde so nguvén to p ma

pt +2 ciing la SO MENVER 160,

Léi gidgi. Xét p=2=» p* +2=18 1i hop so (loai).

Xéip=3 = p' +2=83 lasb nguyén tb.

Xet p>3,pla songuyéntothi p=3k+1,keZ’

= p* codang 3n+1, nel” . Suym
ple2=3n+1+2=3(n+1):3 v pl+2>3.

Dodd p* +2 lahopso.

Viyp=3thi p'+2 cling 1a s6 nguyén t6.

Nhiin xét. Bai todn trén ¢6 2 sb @ cho cing 1 56 nguyén t5,
cho nén ta chi xét p= 2 hodic p = 3. Lin gidi dwa vio tinh

chitvei p=3k=LkeZ' thip'chiacho 3 du L.

Bai todn 1.4. Tim s6 mguvén (6 p sao cho 2p° =3,
2p* 43 déu la s6 mguvén 16

Loi gigi. » Véi p = 2 thi 2p°-3=22°-3=5,
2p° +3=22" +3=11 déula sb nguyén 0.

o Vi p = 3 thi 2p° ~3=23 - 3=15 khong la s0 nguyén 0.
e VGi p=5thi 2p°—3=25-3=47,2p" +3=25+3=53
déu 14 s0 nguyén 10,

«Xétp>5pcodang p=5k+Lp=5kt2.

-Véi p=5k+I

= 2p" +3=2(5k£1)" +3=50k" £20k +5:5

vi 27 +3>5 Suyra 2p° +3 1a hop so. é

-Vaéi p=5k+2

S apt-1a2(skE2) —3= snkli@sis

via 2p° -3>5. Suyra 2p* -3 1 %0.
Viy p=2.p =5 thoa min d¢ bai.
Nhin xét. Trong dé bai c6 3 sd nguyén Wl p, 2p* -3,

2p*+3, ding théi p=ta(modm)=> p* =a’ (modm) .

Do dé ta xét tneomg hop p chia cho 5,

Bai todn 1.5. 7im cde 56 nguvén 10 n sao cho
3" +Tn’ ciing fa nguyén 14,

Loi gidi. Vi n =2 thi A=2"+T*=224+72" =32
la hop s6.

Véin=3thi 4=2°+7.3" =71 1a s6 nguyén 16.

Xét i1 khéng chia hét cho 3, 7> 3, n 1a s6 nguyén 16.

Khi 36 n=6k <1 holic n=6k+5 (ke N).
Vin n=6k+1 thi
A=2% L7 (6k+1) =2.64" +7.(6k+1)
Vi 64* chia 3 du 1 nén 2.64% chiacho 3 du 2.
Lai co: 7.(6k +1)° chia cho 3 du 7 hay 7.(6k +1)°
chia cho 3 dur 1.

TOAN HOC
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Dodo A =2.64" +7.(6k+1)° chia hét cho 3,
mi A>3 suyrmad I hop so.
Vi h=6k+5 thi
A=2%2 4 7(6k+5) =2°.64° +7.(6k+5)

= A=2"+7.5 =0 (mod 3). Do db 4 chia hét cho 3,

ma A > 3 suy ra A ld hgp 0.

Viéy n =3 la s0 nguyén to can tim.

Nhdn xét. Bai todn co hai sb nguyén 18 i n, 27+ 70’

tromg 1y bii todn 1.3 ta xét » chia hét cho 3. Trong qua trinh

gidi bai todn khi xét n khong chia hét cho 3 ta dum ve vige

X6t =6k +ln=6k+3 (keN) |

Rai toan 1.6. Tim ba sa nguvén t lién tiép a, b, ¢ sao

cho @ +b" +¢* ciing la s nguvén 1

Lai gidi. Ta co ménh dé: Mot 56 chink pheemg hodc

chia het cho 3 hodc chia cho 3 dir 1.

Ap dung ménh de trén, ta xét truimg hop:

Néu a, b, ¢ déu 1 cic s0 nguyén 10 khic 3 thia, b, ¢

déu khang chia hét cho 3. Do do &*,b° ,¢* déu chia

cho 3 dur 1. Suy ra a’ +b* +¢* chia hét cho 3 va
a+b+¢? >3 . Ticla :{1 +b? +¢* lahop so.

s nguyén 1O @, b, ¢ phai ¢ it nhat mot
vai rd a, b, ¢ nhu nhau, gia sira = 3.

4 3 sb nguyén td lién ticp nén ta xét cac

b=2c=Sthi @+ +c* =3 +2° +5 =38
hep sb.

Néub=5c=Tthi @ +B +c° =3 +5 +7" =83
lasdnguyéntd, _

Viy ba so nguyeén to lién tiép can tim 14 3; 5; 7.

Bii todn 1.7, Tim tdt cd cde 50 nguvén 10 p. g, r, s sao
cho p' +5'.q" +5 .r" +5" déw la cac st mpuvén 16
Li giai. Ta xét cac truimg hop:

TH1. 865 lasonguyéntolésuyrap=g=r=1

Ta co 2% =24" =2 (mod3) suyra 2° =2 (mod3).
Néu s khong chia hét cho 3 thi s° =1 (mod3). Do
d6 2" +5° i3 va 2'+5° >3.Suyra 2° 45" lahop
50 (loai).

Néu 5 chia hét cho 3 thi s = 3. Suy ra P43 =171a
$0 nguyén 10 (chon). :

Vay b (p, g, r,5) 12 (2, 2,2, 3) la | b so phai tim.

TH2. S6 s la s6 nguyén 16 chiin, khi d6 s = 2. Suy ra
p. g, r 1 sO nguyén to 1é.

Néu p 1 sb khang chia hét cho 3 thi p* =1 (mod3)
vi 29=2(mod3) vi g l& Suy ra p +2713,
pt+21>3 vitela p* +27 lahgp s6 (loai).

Do d6 p chia hét cho 3 tirc 1a p = 3.
L.E_ip!uﬁnluungtutimdquﬂrrl
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Suy ra bd (3, 3, 3, 2) 1a bd b thit hai phai tim.

Viy bd (p.q, r,8) 18(2, 2, 2, 3}, (3, 3, 3,2).

Nhin xét. Theo dé bai ca ba bidu thie p’ +57, ¢' +57,
¢ 4 5" déu chim iy thira cia 5, do d6 ta xét s 13 s6 1@ hodc
5 14 56 chin. Twong ty dya véo tinh chin |é ta ¢6 bai todn.

Bai toan 1B, Tin n ngUYen cwomg dé cd ba 50
In—4,4n -

Léi gidi. Tong ba s& (3n—4)+{dn-5)+{5n-3)=12n-12
]asm:ha;n.nﬁntmngbasnphal-:ém::-tsnLhﬁnvala
56 nguyén b, Su}rmsﬂchin dé bing 2.

Vidn- Slnmle.nﬂntacécécmmnghw:
THL.In-4=23n=6n=2.Khidbd n-4=2,
4n—-5=35n-3=7 déuli sb nguyén 16 (thda min).
TH2. Sn-3=2<35n=5¢n=1.Khi 46 In—-4=-1,
4n-53==15n-3=2 (loai).

Viy n = 2 thoa min bai toén.

Nhgn xét. Tmughm tmnm hg:mdﬁdua viio tinh chit;
Tiing cticr ba s nguvén 16 di cho li s6 chdin, nén phdi ed
mit 5o hémg 2.

5. 5n -3 déu la so meuvén 10

Bai todn 1.9. Tim tar ca « (e S0 REUYEn i) P Vi  Sao
cho Tp+q va pg+1| déu & cac 56 AELVen 10

Léi gigi. Vi pg+11 1a sb nguyén 16 nén s 1a sb
nguyén td 1é. Do viy pg chin nén p chin hojic ¢
chéin. Suy rap =2 hofcg=2.
THI. Vi p = 2, khi d6 theo dé bai 14 + g va 2g + 11
14 50 nguyén 10, ,
Héuq 2 thi 2g + 11= 15 la hop s6 (loai).
"'4&11q—3thnlq+ 11=17vald+g=171
nguyentu :
Néu ¢ > 3 thi ¢ khing chia hét cho 3. Khi
g =3k+1 holic g =3k+2 (k
g=3k+1 thi 144g=1443k+]= la hop s6.
g=3k+2 thi 2g+11=2(3k+2)+11=3(2k+35) 1a
hop sb. Vay p=2: ¢ =3 1a mjt dap sd. '
TH2. V& g = 2. Lip lufin twomg ty cho tadap sé p = 3.
Viy cip (p, g) la: (2; 3), (3; 2).
Nhin xét. Lon giai bai todn dya vao tinh chit s6 nguyén to
Iém hom 2 phii ld s6 1¢, $6 nguyén 16 chiin 1a sb 2.
Bai todn L10. Tim cac so nguyén 16 .i'lam
-F?HJ' "-r-' HLH'.EFI' fil H'..' -lr"h-’HE J';n Ll Ol ”H.! 'rrl H'l"i'HfF J'n'“iI
Loi gigi. Goi sb nguyén 16 cén tim la P thoa mdn
p=a+b=c-d v& a,b,c,d la cic 56 nguycntﬂ

Ta cé p > 2 nén p la sb nguyén tb 1&. Suy ra
a+b=c—d lasolé. Do d6 a la sb nguyén to chin
hodc b 1a s6 nguyén t6 chén.

Do vai trd @, b nhwr nhau, gia st b 13 s6 nguyén td
chin. Suyrab=2.Tix c—~d >0 valasdlésuyrad
la 56 nguyén t6 chin, nén d= 2.

Vidy p=a+2=c-2=a=p-2,c=p+2.

|I'|"H"|‘ L | J.re.l'

le.com/'site’l

ienmarh

Xétbasé léliéntiépa=p-2,p,c=p+2s8co mit
50 chia hét cho 3. .

Ma a=p-2,p, c= p+2 lacic so nguyén to.
Suyra g=3p=3+2=5c=5+2=T.

Viiy 50 nguyén to cin tim 1a 5 thoa min 5=3+2=7-2
Nhgn xét. thml bai todn teén dim vao tinh chit chiin 1¢

cia tong va hiéu cua hai s& nguyén 16. Tuong ty bii todn
trén ta cd bédi todn sau.

Bai todan L.11. Tim din ~;r. nie whién lién tiép nhidu 56

harng nhit sao cho mai 56 hame trong ddv ld tong cua

Nl so nguvien o

Loi gigi. Vi mdi s0 hang cua dy la tong cla 2 s0

nguyén o nén moi sb 1é trong ddy 14 tong cla s6 2 vi

miit s6 la 50 le.

Gia sir ddy cac so 1& trong dily ty nhién 1i x,
, =24 p+lx, =24p+4.. VA pp+d p+d p+b...

14 cdc s nguyén 10 1¢ lién tcp.

Vi 3 86 1é lién tiép lubn co mot sb chia hét cho 3.

Suy ra p chia hét cho 3, p li r:ﬁnguy».nté dodop=3,

p+r2=5,p+td= T{Iasunguyt:n 1), p+6=9(la

hop s6).

Viy diy so 1é trong ddy cic $0 ty nhién thoa man chi

cd nhicu nhi 3 s6
X =1$‘_r3=1+3+2=?,13 =2+3+4=9,
Lai co +2,6=3+3,8=5+3,10=3+7.

so ty nhién lién tiép c6 nhiéu nhit s6 hang
n biitoan la: 4, 5,6,7, 8, 9, lﬂ[gum::ui'ﬂﬂ]
xét Lin l1.:,|au bai todan trén l:ll,:a Vo Imh chit c’nﬁn le
cia sb nguyén 16 vi dya vio tinh chit ba s6 1& ién tiép luén
ed mdt s chia hét cho 3.

DANG 2. CHUNG MINH MOT
NGUYEN TO HAY HOP SO

Bai todn 2.1. Cho p. g la hai x6 nguveén 10 le lién tigp.

=2+ p,

SO LA SO

i '.I'u.i-ﬂ'lﬂ il r_-ﬁn_-.; ¢ J fa hop 50
Léi gidi. Tir p, ¢ 1a hai sb nguyén 6 1¢ lién tiép nén
F.‘!—Jﬂ lit 86 tu nhién. Do vai tré p, g nhu nhau, gia sir

peq=dp<p+q<ly>p<——=<gq. Viy %‘i

la 50 n.rnhién v nam gilra 2 50 nguyén ufu le lién t:cp
Suy ra T la hop sb.

Nhdn xét. Dé giai bai todn h'mtﬂd“-rh.tawuhnhchﬂt S:H;.r
rhién ndm gitra hai 56 nguvén r:? 1é tién tiép thi phai la }m;rr 50,

Bai toén 2.2, Cho pva 8p°

P+q
2

1l 50 newvén to
Charng minh rang 8p - | ciing la 50 nguvén io

Lén gigi, Néu p=3k+1(kelN) thi p’ =3+1(teN).
Suyra 8p° +1=8(3r+1)+1=3(8+3):3,8p" +1>3.

Suy ra 8p° +1 li hop sb (trdi gia thiét).

TOAN HOC 3
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Néu p =3k ,do p 12 s nguyén td nén p =3, Véip =3
thi 8p° +1=73, 8p° —1="71 déu la sb nguyén t6.
Viy 8p° =1 ciing la s0 nguyén 0.

Bai todn 2.3. Biét p la so neuvén to thoa man p” — 6
wi 2p'+5 la ede so nguvén to. Chimg minh ring
p* +10 ciing la s6 nguvén 1o,

Lo gidgi. « Néu p = 7 khi d6 p'—6=337.2p" +5=691,
P +10=7"+10 =59 déu la cic s0 nguyén 1o.

« Néu p i s0 nguyén t6 khac 7 thi p = £1(mod7),
p=12(mod7), p=4+3(mod7) = p" =+I(mod7).
Suyra p’ chia cho 7 co so dir 14 1 hodic 6,

-Néu p® chiacho 7 du 1 thi 2p* +5 chia hét cho 7,
ma 2p° +557 nén 2p° +5 1d hop sd (méu thufn).
-Néu p’ chiacho 7 du 6 thi p* —6 chia hét cho 7,
mi p’ —6>7 nén p’ -6 I hop s6 (mau thuin).

Viyp=7va p’ +10 14 sb nguyén 16,
Nﬁpnxﬂ.lﬁlg:a:hé: m&nmdtmmntinhchm p li 5o
ngnyén to khdc 7 thi p’ chia cho 7 cd so dir la | hodc 6.

Bai todn 2.4. Cho n la so te nhién, n>2. Hal sé
2 =12 +1 co thé dong thoi la hai %6 nguven 10
khong? Co thé dong thei la hep so hay khing?

Lai gigi. Ta c6 ménh dé: Ba s6 tw nhién lién ticp u‘.

210 cling ¢6 mdt s6 chia hét cho 3.

Xét ba sb ty nhién lién tiép 2" —1,2",2" +
so chia hét cho 3. Ma 2" khong chia
moi n, do d6 trong hai so 2" -1, 2°
6 chia hét cho 3.
Voin>2thi 2°-1>3,2"+1>3, Suy ra trong hai

3wil1
il cO mit

s6 2" -1, 2" +1 phii ¢6 it nhat mdt s6 1a hop so.
Voi n = 6 thi hai s6 2"-1=2°-1=63,
2" +1=2"+1=65 déula hop so.

Nisin xét. Emmﬂnuﬁnsudungtmhchr’ﬂhu&utunlum lién
tiép bao gnﬂcﬁgmnmmchmhm:hul

Bai todn 2.5. Cho cde 50 abe.deM
ab=cd. 86 a+bre+d co thé lg so nguvén 16 khong?

v thoa mdn

Lévi gidi. Ta co véi moi s0 ty nhign d €N 1a déu co
lhé“r’iélﬂ“l}ﬂ d'-!,i’.d vih -Ef'..dz EH'.Tﬁ' ab=c.d
1a ¢6 cée teomg hop:

1) Trong 4 sb a, b, c+dﬁuhuackhungmmlﬂnm
huﬁcchfmzséle Khi d6 a@ + b + ¢ + d 13 s6 chin
Iém hom 2. vaya+b+.:+dmhupsé
Z}Mﬁtmng-#séa b, ¢, d 14 s0 chan con lai 3 s0 1é
diéu. Diéu nay khong xayravi ab=cd .

TOAN HOC
4 7 cusitre  SS assui-2017)

3) Trong 4 s0 a, b, r.:.dcﬁJ_sén chin va mot so le.

Chang han a, b, ¢ chan, d 14 56 1&. Tir ab=c4d, nén

ab:d.

Néu d la sb nguyén 10 thi a*d hodc bid .

Gid sir b:d thi b=#kd suy ra ab=akd =cd hay

c=ka(keN).Dodd
at+btct+d=a+kd+ka+d=k

suyra a+h+c+d 1ahop so.

Néu d=d,.d, .t ab=cd suyra ab=cdd,.

Tachd a=kd,b=kd, (holc a=kd. . h=kd,)

Suy ra a.b=cd =kk.dd, =kk,d dodo c =k, .

Viy a+b+c+d=kd +kd +kk +dd, =k +d. )k +d ).

Do ky.ky.d.dy N nén a+h+c+d lahop sd.

Viy a+b+c+d khang thé 1 s nguyén 16,

Bai todn 2.6. Cho x,v,z.1 li cde 56 nguvén duomg

+1).(a+d).

théa man: x +y° =z"+t-, Chung minh
Ix+5y+ T2+ + 40 Lhong phai la 56 nguven 1o
Laigigi Xét A=(x+1x+2)+(y+2)(y+3)+

’ Hz+INz+4)+(r+4)(r+5).

4 sO nguyén duong v 4 14 tong cua tich

co A=(x" +)" +z" +17)+(3x+5y+Tz+97+40),

Vi x2 498 =2" +1* nén x°* + y* + 27 +¢° 1as6 chin.
Suy ra 3x+5y+7z+97+40 1a sb chin 1on hon 2.

Viy 3x+5y+7z+9 +40 khong phai I3 s6 nguyén 10.
DANG 3. GIAI PHUONG TRINH NGHIEM
NGUYEN LIEN QUAN DEN SO NGUYEN TO

Bai todn 3.1. Tim cdc cap so tw nhién (x, y) bit
I

_+_=_
Xy p

Lavi gidi. Ta c6 xy # 0, tir gia thiét suy ra xy=p{x+))

(p Lt 50 nguven to).

S w-p-pytp =p’ S x-ply-p)=p =pp.
Tir gid thiétsuy rax > p, y > p.
Dndd,r -p>0,y-p>0.Taco cac tnrimg hop:

(x-p= {r‘pi-l
- 5 .
\y=p=p y=p +p
[ = = 2 — 2 ! s = :E
lix A ;;:;:-{'T P +P;i{r P p{:}{x P.
y=-p= y=p+l yv=-p=p |y=12p

Viy cac clip (x.y) 12 (p+Lp* + phip’ + pip+ D.(2p:2p).
Nhin xér. Tir d¢ bai viet phuong trinh di cho thanh phuong
trinh vé tréi 14 tich hai biéu thire, vé phai la p°. Khi do p° chi
cd che wde 1a: 1, p. pt
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Bai todn 3.2, Tim cac sa nguvén 1o p sao cho o thé
;| I l

Vil —=——— =
p a ¥

v a, b la ede sé nguvén dieemg
Lai gidgi. Tir dé bai c6 a’b” — pa® — pb” + p° = p°
-p)=p° =pp.

T giathiétsuvra a’ > p,b” > p.

Dodé a - p>0.b"— p> 0. Taco che tnrimg hop:

& (a® = p)(b

—p=1 = p+l " =p+l

o ﬁ{al o m{ﬂ b (loai)

B-p=p |F=p+p [b'=p(p+])

"— — 2 ‘-ﬁ +].
.i”ﬁ p=p 1::.1-!&_' plp ]ﬂﬂi!i}

6" =-p=1 b =p+]
'.a:—p=pﬁ|a‘:3p

-p=p |b=2p

Maplasﬂnnzguven td, suy rap = 2 (thoa mén bai toan),
Nhgn xét. De glal bai todn trén dya vio tinh chit: Tich hai
56 nguvén lién tiép khing thé la 5o chinh phiremg.

Bai todn 3.3. Tim 1t ca cde sé nguvén 16 a, b, ¢ sao
cho: abe < ab+bc+ca,

Lévi gidi. Vi a, b, ¢ ¢6 vai trd nhir nhau nén ta co thé
gidsit 2<a<b<c.Khido abe <ab+be+ca<Ibe
=5 abe < 3bc = a < 3=> a =2 (vianguyén td).
Vona=2taco 2bc<2b+be+2¢

=be<2b+2c e (b-2)(c-2)<4.

Tir d6 mbi thira s6 & vé trii nho hon 4, suy ra a < 5.
Suy raa =2 hofic @ = 3. Vai a= 2, thay vao (1) suy ra
3(b+2)(e+3)=8bhc. Suy ra 3 la uéc cia sb b holc

c,miec>3, nén b =23 vac=35 (thoa min).
Vi a =3, thay véo (1) suy ra (h+2)(c+3)=3be

e (b-1)(2¢~3)=9=19=33, ma 2¢-3>3 nén

2e=3=9=>¢c=16 (loai).

Vay b (a, b, ) 1a(7; 5; 2), (5: 3; 3), (2; 3; 5).

Nhgn xét. Do vai tro cia a, b, ¢ khing nhr nhau, lin gidi bai
toan trén dya vao vife xét cic tnmg hop cua ¢ Trong
truimg hop ¢ = 3, dya vio phuong phip danh gid dé tim
duoe cac gid tria, b, ¢

Bai todn 3.5. Tim so nguvén 1o p dé "”: I vd '[:;1

— —

la cac 56 chinh phwong.
Léi giai. Gia sir 10On tai cde 6 nguyén duong x v y

2
v Lok ativy B +1=}-l,
2

Suyra p+1=2x" (I)va p* +1=2y". (2)
Tie (1) va(2)suyra: p(p-1)=2(y+x)(y-x) (3).

Do da 2 ) y—x):p (4). Mat khac tir (1) suy ra
p la so x> 1.

Ti +Hl=2x"=x"+x">x+1=>p>x.
) suyra > 1, Do dé
P1+]=2}’1

i

2 2
=y +y =2y +l=p>y.

(
Co 0<h-2<c-2=b=2b=3.Néu b = 2, thay &Tﬁrmwm y>xval<y-x<p. Dodotr (4) suy

(1) suy ra c 1a s nguyén 6 p bt kv. Néu b ay
vao (1) suy ra e-2<d=c<b=c=3 c=5
Tém lgi: Ta o cée cip (a, b, ¢) cin
(2; 3; 3), (2; 3; 5) va cdc hodn vi clia
Nhiin xét. Dya vio dé bai thiy vai tro ciia a, b, ¢ nhu nhau, tir
do sir dung phuong phip dénh gid tim duge céc gid trj 4, b, c.
Bai toan 3.4. Tim tar ca cde so nguvén 16 a, b, ¢ thoa
man: (a+1)(b+2)(c+3)=4abc. (1)
Lo giai. Xét 50 ¢ trong cac tririmg hop sau:

TH1. Néu ¢ =2 thi tir (1) ¢6 5{a+1)(h+2)=8ab (2).
Vi(s, 8)= l nén 5 Eﬂﬂ&cwasﬁngu}'enmcuaaho@c
56 nguyén 16 b. Suy ra a =5 hodc b

Vi g = 5 thay vao (2) taduoc b = E [Iuaﬂ.

Vi@ k=5 thay vao (2) ta duge a = 7 (thoa man).

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

e ab-2a-b=2 ¢ (a-1)(b-2)=4=14=22.

Do a, b déu 1a s6 nguyén 1 nén b2 khéc 2 khéc 4.

Suy ra b =3 va a = 5 (thoa man).

TH3. Néu c > 3 thi tir (1) c6
dabe=(a+1)(b+2)(c+3)<(a+1)(b+2)2c.

Suyra 2ab<(a+1)(b+2) <> (a-1)(h-2)<4.

(2: 2; p),

ay+xip, mil<x+y<2Zpnénx+y=p,
Thay x +y = pvao 3)suyra p-1=2(y-x)

=y x—-E_lvar+v pSuymx*F—l.b e

&1 g
2
Thay r-FTH vao (1) taduge p+1= [P:lj

< p="7. Thir lai ta thiay thoa man. Vayp=7.

Nhin xér. Dya vio 8¢ bdi ta lp dugc hai phuong trinh
nghigm nguyén, tr do tim moi quan hé¢ cta har phuong trinh
nghi¢m nguyén d& giai.

Bai todn 3.6. Tim cdc 50 nguvén 16 p, g va 50 RENVEN
X thaa mdn phieemg trinh: x° + px+ 3¢ =0

Loi gigi. Tit ¥ + pr+3g=0xx* +p)=-3¢. (1)
Do p, ¢ 1a s6 nguyén t5, x* + p > 0 vé x 1a s nguyén
nén tir (1) suy ra xe{-L-3%—g¢;—3q}. Xét cic
trwomg hop:

e Néux=~Ithitir(l)suyra p+1=3q.

Vi g = 2 thi p= 5 thoa man,

Véig>2thi p+1=3g lisd 1énén pla sd nguyén td
chin. Suy rap =2, g = 1 (loai).

TDFIH I'IOC
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-‘JEUT——Sthl!t‘I{i}MEupﬂ-Hi—q Suy raqg la
56 nguvén td 1€, p 1a sb nguyén td chin.
Dnndénp—! g = 83 thoa min.

e Néux=—gthitir(l)suyra g° + p=3 (logi).
o Néux=—3¢g thitir (1) suyra 81g* + p=1 (logi).
Viy b (p. g. ) 1a (5:2:-1),(2:83,-3).

Bai todn 3.7. Ton tgi hay khdng cdc s¢ nguyén 1o x, y,
] i

V. o=z

T thoa mdn phiromg frinh: x° +

Léi giagi. Gia sir ton 1ai cic sO nguyén tﬁu x, v,z thoa
man diéu kién x* + y* =z'. Xét z chinthi z=2
khidé x* +y° =16.

Néu x=2=4+y =16’ =12, vd ly.

Néu x23 thi V¥ =16-x"<7.vd Iy. Viy =z 1é

— ' 1¢ = x* 1é ' chinhodc x* chinva y’ l&.

o ' chin = y=2 nén y° =8.Vay x* +8=2".
Néu x=3=9+8=17=z' (vdly).

Néu x> 3= x chiacho 3 du +1 = x* chia cho 3 du
| = (x’+8)3=2"3 . Suyra z=3= x* +8=8]
— 27 =TI (vO I¥).

e Néu x*chiin=s x=2 nén " =4.Taco 4+ =2".

Néu i3 thi y=3= 4+27=2" (VO 1y).

Vi v chiacho 3 du | thi z* chia cho 3 duw 2 (
Vi y* chia cho 3 dir 1 thi z* chia hét ¢

z chiahftcho3 =>z=3 =4+ =
Vay khong ton tai cic s nguyén # !
dé bai.

Nhin xét. Dé gidi bii todn trén ta 32 xét tinh chin, 1é cia =,

dﬁng theri diga vao tinh chit; Néw a chia che 3 die £1 thi i,
a' chia cho 3 dir 1,

Bai todn 3.8. Tim cde 50 nguven o Py, Py Pyeeees Py

Néu y = 3 thi y chia cho 3 du £1 = 3" chia cho 3 d@

thoa man phwemg trinh py +ps +py +..+ 05 = Py

Loi gigi. Ta ¢ ménh dé “Mopi $0 te nhién .*e khi binh
phicemg déu chia cho 8 die 17, Thit viy: xét so tir nhién

16 a=2b+1=>a" =4b(b+1)+1, véi b 1 s0 ty nhién co
b(b+1) chia hét cho 2. Suy ra a’ chia cho 8 du 1.
Ap dung didu wén ta co p, la sO & nén
pf+p§+p§+.,,.+p3=p§ chia cho 8 dur 1.

Do p, la 50 lé. Suy ra 7 50 Py Pos Py Pas Pss Peo Py
cO mot so 1€ so 1é. Ta xét céc truémg hop.
-C6Ts616 Suyra p’ + p +pl +..+p; =7.1(mod8)

:}pj =7 (mod8) (v 1y¥).

TOAN HOC
6
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- C6 5 50 1é vA 2 50 chiin. Suy ra
pl+ P+ pl 4+ pi =5.1+2.2" (mod8)
= p; =5 (modB) (vo ly).
-C6 3 56 1é vi 4 6 chiln. Suy ra
p|: + pg -|-p-f+..,-+p¥ =3.1+4.2° (mod8)
— pl =3 (mod8) (vé 1¥).
_Co 1 sb 1é va 6 sb chin. Goi sb 1é trong 7 sb
PisPayPrs PasPss P 7 12 X, QAL p=y, Ta co
C+6P =y oy -r=Mo(y+r)(y-x)=24

C6 x v déu 1a s6 18, ¥ + x vd y — x cimg chin,
y+x>y—x=0.Taco cic trudmg hop:
F—=X=

e = - |
{_1—* x=l :}{j 7 (choo). { :}{_\
y+x=12 |x=5 y+x=6 |
Vay cdc bd (P Py P Pas Pss Pos P P3) 1

(5.2,2,2.2,2,2,7) v céc hoin vi cia

Pi: Py Py Pas Pis Peor Py -
Wﬁnmﬂmméncﬁﬂsﬁngwmmnm vmd;u-.gimhchﬁl
“Mi $6 tu mhién lé khi binh phieoms déu chia cho 8 dir 17

MOT SO BAI TOAN TUONG TU

¢ 4 chit s6 thoa man céc tinh chit sau:
chit s6 ctia sb d6 bang 26.

chir s6 cubi ed dang aba v 14 sb nguyén 1o,

ho n 56 ty nhién co tong bang 2011 va tt cé n 50 do
déu |a hop sb. Tim gid tri lén nhét cia n.

3 Chnpl&sﬁngu}mm Tim s6 tyr nhién » khic 0 nhé nhit
thoa miin: néu 2 chia hét cho p —1 thi n ciing chia het cho p.

J.Eh}miﬂsﬁtunhlmmbﬁfkhaﬂﬂmuhn p=h+a,

g=a"+c,r=c"+b la cic s nguyén 1. Chimg minh
trong ba sb p, ¢, r phai ¢6 2 sb bing nhau.

5. Ba sb duong a. b, ¢ d6i mt khic nhau va thod mén
ding thin cdc diéu kién: i) alawde cia b + ¢ + be;

i) b 14 wdc clia @ + ¢ + ac; dil) ¢ la wée cha a + b + ab.
Chirng minh ring a, b, ¢ khong thé dong thoi la cic s6
nguyén 16,

6. Tim it cdc ca cée sO nguyén tb ¢6 3 chiY s6 sao cho
néu ta thay d6i vi trf ciia cic chir so theo thir tw bat ky ta
vin thu dugc nhimg 50 nguyén 16.

7.Cho p=5 thod mnp va 2p+1 14 cic sb nguyén t.
Chimg minh ring 4 p+1 i horp sb.

8. Tim sb nguyén td p d& 4p+1 li s6 chinh phuong.
9. Goi p 14 sb nguyén td, x, ¥ 12 cdc s6 nguyén dwong véi
1+l=l.ﬁnt§tcﬁdusﬁpdéxhnanylhsﬁmiﬂ1ptumg.
Xy p

0. Tim tit cd cdc s nguyén 6 p c6 dang
p=a +b +¢*, véia, b, e 1 cic sb nguyén duong sao

cho a* +&" +¢* chia hét cho p.

(loai).

H

5
l

https://tieulun.hopto.org



Hudng ddn giai BE THI TUYEN SINH VAO LGP 10 PHO THONG
NANG KHIEU DHOG TP. HO CHi MINH NAM HQC 2017-2018

VONG 1

a+b

St |:{u+2.|'ﬂ: —f:‘!+l?]l}:

| [.ﬂuf;+b\rf.‘_i]{a u-.’:rv"g)

~3ab (=3
a—b
3 3 2 el | 1 h!
o, @ +dab+db’ b —dab—da :[a b 3ab|=3
a+bh . a—b J
-3 -b") | .
— (@ +ab+b"-3ab)=3
a+b

e -Na-F):la-br=3=ag-b=-1.
Dodb 1 =(a— b)Y =4 - 2ab+ b, Vi viy

_1+2ab _a -2ab+b’+2ab _a +b

‘T ¥ . 5 5 b 5 _I"
a +b a” +b a + b
Cau2.a) (57 -6x+5)(Vx-2-x+4)=0
;.TEI
o [P -6x+5=0
l x-2=x4+4=
; x=1
(Do xy-x=-x+5=0=-1) =) &= .
5,_.1':5
x=24d x4
(2) & e~
t=2=(x-4)* X =9x+18=0
24 x4
Pt — s x=0,
{{rﬁl}f,r—ﬁ]‘;ﬂ L=3h{ﬁrx=ﬁ

Két hgp vdi diéu kién x = 2, ta ¢6 nghiém cia
phudng trinh la x=3vax=6.

x20 v x+2y=0
Vel x+2y-3)=0 :
b) 1 7 e{Jx=0hoac Jx+2y-3=0
X —ty—y =6

X —6xy—-y’ =6
x20vax+2y20
<> +x=0hodc x+2y=9

2 .
X —bxy—y =6

x20vax+2yv20
ol x=0vax®—6xy-y" =6 (1)
x+2y=9 va X —6.1}!—_1:1 =8 (2)
s #:u (vd nghiém)
L)<= 4 — vo nghiem
._-F'=ﬁ _‘I.'EE 5
. (x=9-2y
(2) & «

(g - 2_"]1 = ﬂq = 2_}-’]‘.1' — :ﬁ’: — ﬁ.

P

x=9=2y |i.t=?._1e:1
&

Hp! -6y+5=0 r==ly=5

K&t hop vii didu kitnx 2 0vi x+ 2y 2 0, ta ¢o
nghiém (y; & cua hé¢ phuong trinh 1 (7, 1).

Céu 3 t ¥ = x + m, phudng trinh (1) trd thinh
. =0y -2y=-Iy+6=0

Xx=2-—m

|

2
_1'-1}[_\:—3]:{1#\. Dudﬁ[

y = ¥=3—-m

M 2-m#=3-mvdimoi me R nén phudng trinh
(1) lubn ¢6 hai nghi€ém phin biét

Taco S=(x; + m): + (xx + m) + S(xy +x2 + 2m)
=y +50n+y) =2+ +5(2+3) =38
bjri<mnénzxy =2-mx;=3-m.
u<l,dodé3I-—m<leam>2.

X +26=2Am— 1) 2-my +23—-m)=2m-1)
ed—dm+m +6-2m=2m-2

com —8m+12=0=m" - 2m-6m+12=0

=2
Sim=-2Dm-6=0 [m

L
=

m=6
K&t hop viim > 2 ta o6 gid trj m cin m la m=6.

Ciiu 4. a) Bit AM = x (cm), MB = y (cm) (diéu kién
Dcx<y). Dodo BN=x, (I=x,IP=v.

47 =1300
20 =1200

Taco (x+ ¥ =27+ + 2y = 2500

Theo diu bii ta co %

TOAN HOC
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=x+y=50va B
1 ;| % I
(x=y =x"+y-2xy=100 L
= x-y=—10(vix<y). ; |
+y =350
dé {I ] | |
X=J = J . -
2x=40 x=20
<> = {(nhén).
x—y=-10 p=30

Viy canh hinh vudng AMIQ 13 20cm.
Ta ¢c6 [x—yfiﬂﬂz}f— 2y + vV 206y +_'-;321r3.:
Vi viiy ma Binh biét dugc Nam bi nhim,
by Goi gid tién mdi mén qua lic ddu 14
x (déng), s6 em ban ddu cha “Mai &m finh thudng
X" 14 v(em) (didukiénx>0, ye N ).
S& tién mua qua theo dy trid) 1: x.y.3 = 3xy (dong).
Gid tién mdi mon qua sau khi ting thém 5% li

X + x.5% = 1,05x (dbng).

Sd em lic sau cia “Mdi &m tinh thuong X" ¢6 i
y+ 9 (em). SO tién thurc (& mua qua 1a

1,05x.(v+ 9).2 = 2. lx(v + 9) (dbng).
Theo ddu bai, ta ¢ sd tién mua qud theo dy i va

s& tién thire t&€ mua qua bing nhau thi cling bi
tong sO tién 30 ban 10p 9T déng gbp, ta cb ph@

tinh; 3xy=2,1lx(y+9) = 3y=21(y+9)

& 0,9y =2,1.9 & y= 21 (thich hgp).
56 em ban diu cla “Mai dm tinh muﬁn@ 21 em.
Viiy s0 em cla “Madi 4m tinh thm* ducic nhén
qua 14: 21 +9 =30 (em).
Ciiun 5.a) Taco

Eﬁ:%j&? nén AOC = 24BC = 90°:

AOAC c6 OA = OC (= R) = AOAC vudng cdn tai 0
= AC= JOA2 +0C* = 2R
ﬁ:wa”-(ﬂh;ﬁﬁ):-lﬁ“;

NBC =90" - ACB =75": BNC = BPC =90°

=» (it gific BCPN ndi ti€p dubing trdn dudtng kinh BC
— HPN = HBC =75"; NPA=ACB = APM

= NPM =2ACB=30",

Tudng ty MNP = 2CBA =90". Do dé

£=Eiﬂm zgh}ﬁ’: E- — E =2,
MFP 2

MN
TOAN HOC ;
8 ' CTugitre SO 48511-2017)

at CH I BD. Do 46 &t gide BHCD 1a hinh binh
— F 1 trung diém ctia HD va BC.
c)» Tacd Eﬁ=fﬁ:45ﬂ=m
= NP N OC, ma CO LAD, dodoAD L NP.
F Ia trung diém cta BC = OF L BC. Do d6 OF la
dufing trung trifc cia BC.
=» AIRC ciin tai 7 c6 10 12 duting phin gidc, nén
BIO = L BIC = L Bac = 60”
2 2
AOBI cin tai O c6 BIO = 60° = AOBI déu
=B=I0=IC=R.

Dé thiy F 1 trung di€m ciia OI, nén OHID 1A hinh
binh hanh = IH = OD = R. Do d6 1 13 tim duding
tron ngoai tiép AHBC.

* AMARB vudng cin tai M = MA = MB. Mi OA = OB
(= R) nén OM la duting trung truc clia AB = OM L AB.
Tir PH L AB = OM /| PH, ma MH // OP nén uf gidc
HPOM la hinh binh hitnh = MH = OP.

OF 1a duting trung binh clia tam gidc HAD

=0F= %AH::-AH=ID‘F=H.

Ta c6 AM = MH — AH = OP - Ol = IP. Do d6 ur
gidc AMIP 1i hinh binh hiinh = dpem.

https://tieulun.hopto.org



VONG 2

Ciul.a)A'=(m+ 1V -2m—4m- 1

=m +2m+1-2m —dm-1=-m -2m.

Phudng trinh ¢6 hai nghi¢m phén biét x,, x;

SAS0s-m=-2n>0sm+1Y <

e lem+lclea-2<m<.

Khi do theo hé thire Viéte ta co
.-:.+.::g=I[m+i‘.l..l:|.t:=3m2+4m+ L

Taco:—l<m+1<l< Im+1l<1 nén

ﬂx_ﬂ‘:lmHI{L
2

b) Vi lm+1l<1 nénsuyra—-1<2(m+17-1<1
S-1<2m +4m+1<1= |xx|<1. Dodd

ot [E s

Mat khic (x| + 1,

2.

}l =X+ + 2|x,3,|

=% + 24 ]: — x5 + 2|I,II|

=[2(m + IH:* 202m* +4m+ 1) + 2| xx. |
=242 €2+201=4= |yl + x| <2.
1 1

VTR

Ciul.a)Tacox —y' =(x—y) + 3xov(x—v)
Ma (x' — ¥") : 3 (), 3xvix— v) : 3. Do d6 (x—
ma 3 14 s nguyén to nén (x- v) 3. Suy

=2z |.'l."[| + ].1'1!.

Viy

[(x =) +3a(x— )] 1 9. Viy ' - v,

b)Tacix = v’ = (x—y)x" + X3+
= (x - V) +v)* - xvix—y).

Ma (x' = ¥ F (r+ ¥) (g0, (x= 1)+ 3)7 5 (x4 ).
Do d6 xyix - v) : (x + v) (*)
Néu x + v lia sO nguyén 10, tif (*) ta c6 x ! (x + v) hodc
v i (x+ v) hodic (x— v) : (x + ¥). Ciic diu niy vo li vi
X<X+ N y<x+y,x— y<x+y Viyx+ v mdthop so.
¢)Néu 3 thi(x+ Dx- 1) i3=("-1):3
= -DRE+2+DiI3=0"-1)13.
Ap dung ciu a), ta c6 (x® = 1) : 9. Theo gia thiét
i3 = x3 v yB3 P -1Di9va(i - 1)1,
Pitk=6a+r(acN, re(0;1:2:3;4:5)).
Ta cb xf — ff = x50 — yiorr

=x0M- D+y " -1D+ -y
Mi ™= 1= (%)= 1 (1= 1) nén (™= 1) 3 9.

Tudng tf ciing ¢6 (y™ - 1) 1 9.
Dovly(x' =) 19 (W -y)i9er=0.
Viiy dé x* - ¥ chia hétcho 9 vdi x,yeN', x>y va
xvl3 thik=6a (aeN).
Chu 3. a) Ta 6 (ab)be)(ca) = (abe) 2 0
= ab, be, ca ¢6 mot tich 14 mdt s& khong dm.
Do vai trd a, b, ¢ nhi nhau, khong mél tinh wng quat,
gid sirco ab = 0. Ma ¢ = -2 (gt) nén abic + 2) > 0.
Tacoad + b +¢ +abc=0={a- b+ +able+2)=0
—(a-by=0,=0,ablc+2)=0=a=b=c=0.
b) Gid sit min{x,, xp. Xc} 2—%
| 1 |

N 2—— Xp2—— Xpd——.

AT ST g
Vai trd x,. x5 xc nhit nhau, khong mit tinh tdng quét,

gid sir 00 x4 2 0. Mixfz-% nén xxa(3xe+ 1) 20,

Ta co Y X +6x Xpx. =0
= Q!Hh X2 + 20xp(3xc+ D=0
- xg) =0, X2 =0, 2005032+ 1) =0

= k= xp =1 =0 = A, B, C tring nhau. Diéu ndy
méiu thulin vdi gid thiét, nén diéu gia st & wén la
1

sai. Viy min{x,, xg, X0} < ==,

a) Ta cd ciic uf gidc ABDE, ACDF ndi tiép

= AEK = ADB va AFK = ADC.

Ma ADB+ ADC =180" (ké bi) do d6

AFK + AFK =180° = tit gific AEKF ndi i€p. ©

TOAN HOC
" cTugitre 9

S& 485(11-2017)
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E:E THITUYEN SINH VAO LGP 10 TRUONG TRUNG Hoc PHC) THGNG
CHUYEN PHAN BOI CHAU, NGHE AN NAM HOC 2017 - 2018

(Thai g

Cila 1. (7
a) Gidi phuong trinh 3x+7vx—4 = 144/x +4 - 20,
(6x+dy+2=(x+1)
6y+dx—2=(y-1)"

Ciu 2. (2.0 diem) Tim s6 tr nhién » thoa mén
S(m)=n" —2017n + 10, vdi S(n) 14 tdng céc chir s6 cia n.
Céu 3. (20 diem) Cho cac so thye duomg a, b, ¢ thoa
mén ¢ = a. Chimg minh ring

2 2
[“]J’ b)+4[c ]::rl
a+b i\_b+c c+a 2

Ciu 4. (7.0 didm IChﬂh&ldUﬂngh'ﬂﬂ[U]va{{?'}cﬁt
nhau tai 4 va B. TrEnnadmcuﬂ!]a.-!BIn)rdtﬁmM

HH‘_-_‘-_—__

U digm)

b) Giai hé phwong trinh

ricery i b 150 I.'J.n".’.'r.ll-

khiic 4. Qua Mké céc tiép tuyén MC, MD véi (O (C,
D 1a cac tiép diém va D nim trong (0)).

a) Chimg minh AD.BC = AC.DB.

b) Céc dudmg thing AC, AD cat (O) lan lugt tai £, F
(E. F khic A). Chimg minh duémg thing CD di qua
trung diem cia EF.

¢) Chimg minh duomg thing EF ludn di qua mét diém
c6 dinh khi M thay dbi.

Ciw 5. (2.0 didm) Trong dudmg tron (O) cO ban kinh
bing 21 don vi. cho 399 diém bt ki 4, 4;,.... A3
Chungnunhrﬁng ton tai w:usuhmhtmn-:nﬁhnnkjnh
bing | dom vj ndm trong dudmg tron () va khong
chira diém ndo trong 399 diém A,, A..... Az

MAI XUAN VINH
(S GD-BT Nghé An) Gidi thigu

b) Goi T 1a giao diém cla AD va dubimg tron
(0). Khi A, O, D thing hing, ta c6 ACT =90",

Goi J 12 giao di€m clia AH va BC, ta c6 AJB =90".
Xét AJAB vii ACAT ¢6:

AJB = ACT [-EH]“] ABJ = ATC -msd,q é’*

Do dé MAB ¢ e’."LCATfE gl =2 B:‘IH E.aiﬂ
Tacé BAH = BCH (cling phu ABC ).

Mit khic BHC = BKC [= 180° - B48

= uf glﬁr.: BHR' C nin uEp = BKH = BCH.

Ma DBE = ﬂ*iﬂ do do DBE = BKH. Va}rfﬂfﬂﬂf
¢) Goi P 13 di€ém chinh gitta cung HK cia dubing won
(BHKC). V& PQ L BC tai 0 = 0 1 trung diém ciia BC

— PO = BQCDI@_EC EFC=ECcmBHL"
2 2 2
=EL cot gnﬂ“BAC =ECmeIC1
2 2 2 2

V& KL L BC i L. Ta ¢6 KL < PQ. Do 46
BAC

Bincie —K’Lﬂfﬂi PQBC [EZCJ tan 2

d) s J{é[ ABAD va ﬂ.BEF-:d
ABD (chung), BAD = BCF H ":r]
Do d6 ABAD @2 ABCF (g.g)
B4d BD

= ——=——= BF.BA = BC.BD,
BC BF

10 T?ﬂlﬂu:gﬁ S3 485(11-2017)

A =BC.CD. Do d6 BF.BA- CE.CA=
D) =(BD+ CDYBD - CD)=BD' - CI.
I bin kinh cilia dubng trdn ngoai Gé€p tam
AEF. Bl ci1 dubing trdn (AEF) tai M, N. Chifng
inh tudng tf trén ¢6 BF.BA = BM.BN = IB* - R’
Tudng tf 6 CE.CA = ID* - R.
Dod6 IB - ID*=BD* - CD*. V& ID' L BCtai D',
Tacd IB =ID" + BD'* (AD'IB vudng tai D');

IC* = ID* + CD'” (AD'IC vudng tai C').
Suyra lB" - IC" = BD" - CD”,
TacOBD' - CD*'=BD" - CD* = D=D'. Vay ID L BC
(4w 5. a) Gid sif ta chia duge 6 hge sinh thinh 3 cap
ma mdi cip déu “hoin hio" ¢6 difm s6 la ava b, ¢

vid,eva f Taco H—; m, E;d > m, e-;_f >m

Tutong t
= BC(

T ﬂ+b+c'-;d+f+f .

Piéu nity vo li. Viy khong thé chia 6 hoc sinh thinh
3 ciip ma mdi ciip déu “hodn hio”,

b} Tir ciiu a) ta e6 vdi mbi cdch chia & hoc sinh
thinh 3 cip thi c6 nhiéu nhit 1 2 cip “hoan hao”,
Mai cb 5 cach chia 6 hoc sinh thanh 3 cdp, do dé co
nhi€éu nhét la 2.5 = 10 (cép “hoan hio™).

Ching han trudng hgp di€m cla 6 hoc sinh 14 1; 12;
13; 14; 15; 16 ta thiy c6 10 cdp “hodn hdo”. Viy s6

cip “hodn hio™ nhiéu nhit 14 10.

NGUYEN PUC TAN - NGUYEN ANH HOANG
(TP. HG Chi Minh) Gidi thigu
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THU SUC TRUOC KI THI 2018
PEsO 2

(Thai gian lim bai; 90 phiir)

Céu 1. Hinh v& sau 1A 46 thj cia i 2
ham s6 nao dudi diy? , |I

2 I = i
A. y=x" +1 \ ' |
B. y=x'+2x"+1 |/

- I| ]
C. y=x"+2|x]|+1 Nl

T Laa Ll e .

D. yv=x | +] —— ™t

(‘au 2. Khang dinh nao sau diy sai?
A. Ham s6 I1~=§:‘-f+r+2ﬂ!? khéng c6 cue m.
B. Ham s6 y =|x| ¢6 cye tri.

C.Himsd y=x* khdng cé cye tri.

D. Him s y= -];- c6 déng bién, nghich bién trong
2

timg khoang nhumng khéng ¢6 cyc tn.

Ciu 3 Tim sb thue k& 48 46 thi cua ham sb

y=x'-2k" +k o ba diém cyc trj tao thianh mét
tam gidc nhin diém G( 3] lam trong tim.

A.k:I,i::?; B. k=-1Lk=

=
2
!
D.k=-1k==
3

C. k= l k=1
/.

Ciu 4. Cho ham so bac ba

v=f{x) co db thj (C) tiép

xuc vin truc hoanh nhu hinh

vé. Phuong trinh nao dudi day
la pthung trinh ticp ln}ff:u cua

(C) tau diém uon cua nod? I
A y=3x-2 B. 1:—-_31_;_1
Y= —2x+3 D. y= —3x

Ciu 5. Xét 6 thj (C) ciia ham s6
dinh ndo sau diy sai?

A. Humlcﬁthmﬂcanmlnﬂadlém
B. Ham sb gidm trong khodng (1:2)

ik EﬁithC}LﬁSduﬂmgnémﬂﬂn
D. Ham so c6 mot cyre tri.

Cdu 6. Cho ham s6 y =sin” x . Khiing dinh ndo sau
diy dung?

A ' y"=ﬁnw{1r"—:}

C.dy—-y"=2 D. 4y'+y"=0
in 7. Nha xe khodn cho hai tai xé ta-xi An va Binh
moi nguin lan lwot nhan 32 lit vA 72 lit xing, Hoi tong

? . Khing

B. 2y+ yltanx=0

50 nga:p' it nhét 13 bao nhiéu dé hai tai x¢é chay tiéu thy
hét s xﬁng dé, biét r.!ng chi tmu cho hai ngudi mot
ngay tong cong chi chay du hét 10 lit xang?
A.20ngdy B.15ngay C.10ngay D.25ngiy
Cin 8. f‘ﬂitn tham s0 thue k nao sau da}rﬂeﬂ thy

him 50 y=x —3kx" +4 cit truc hoanh tai ba diém

phan bidt,
A -l<k<l B. k=1
C. k<l D. k=1

Ciu 9. Cho ham s6 v = f(x). D6 ya
thi ham s6 y= f{x) nh.ﬁugﬁc toa 3 |
d lam t@m doi ximg nhu hinh vé
bén. Khang dinh nao sau day sai? |
A. DO thi hdm s6 v = f(x)cd ™\ |

ba dl&mtur. tri. _"I‘_'fi’L -—a'%—;
B. Do thj ham s6 y = f(x) nhin [ NS
tryc tung lam tryc doi ximg. ' '

e Dn O v=f1x) ¢it truc hoanh ta:4d1¢m
D. am s0 y= £(x) ¢6 hai diém udn.

x+1

10. Cho ham s6 y= cd do thi (O).
ax® -I-]
Tim gia trj a dé do thi cia ham s6 0 tig¢m cén ngang

va dudmg tiém cén do cach dudmg tiép tuyén cua (C)
mét khoang bang J2-1.

A.a>0 B.a=2 Cia=3 D. a=1
Cdu 11. Hay néu tat ca cac ham so wong céc him so
y=sinx, y=cosx, y=lanx, y=cotx thod min diéu
ki&ndﬁnghiénvénhﬁugiﬁlﬂﬁmﬂungkhnﬁng[—g; J
A. y=tanx B. y=sinx, y=cotx
C. y=sinx, y=tanx D. y=tanx, y=cosx
Ciin Il.ﬂégiﬂiphuung_trl:ﬁr tanxtan2x=1 ¢d ba ban
An, Ljc, Som giai tom tit ba cich khac nhau nhir sau;

.r:t£+hl:
An: Diéu kién .k € Z. Phuromg trinh
|I;E+kE
s
tanxtn2r=1>tan2xr=colx= m[g—x]ﬁrng+2—n

Nén nghiém phuong trinh la: rf-:--r-%t- keZ.

Lic: Piéu kién tan v # +1. Phuong trinh

tanxtanl.rzlc:atanmhilecﬂmn:x:l
I-tan™ x
TOAN HOC
s assm-200 g |1
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Ciu 18. Xac dinh gia trj thue k dé ham s

&> tanx = +T=:.~ E +kn. ke Z la nghiém. 26, o N
N— cosx # 0 J()=412018x+1-Jx+2018 " lién tuc taix=1.
Sm::BiE-ukién{ , uﬁ -3 l - k x=l
MERESEY. e A k=1 B. k = 242019
' ' N 20016
Tach tan ¥tan 2wl es DL SHEX oy L L D.i= J2019
COsX cos2x 2007
- Ciu 19. Thiy gido cé 10 ciu hoi tric nghiém, trong
¢ 2sin” xcos.x = cos x0s 2x 86 ¢6 6 chu dai s4 vA 4 cdu hinh hoc. Thiy goi ban
< 2sin x=cos2x=1-2sin" x Nam lén tra bai hﬂl’lg E‘ﬂl.':h chon ﬂgél.l ]'lh!E'TI 3 ¢du hot

| trong 10 ciu hoi trén dé trd 1ii. Hoi xdc sudt ban Nam
essin’ x=— =sin’ T s x=+> 4 k2x. keZ langhiém.  chon it nhit c6 mét cdu hinh hoc Ii bing bao nhidu?

6 6 5 1 1 D 29
Héi, ban nao sau diy gidi ding? e B30 o “30
A.An  B.Loc  C.Son  D.An, Loc, Son Ciu 20. Cho x 13 sd thye duong. Khai trién nhj thirc
Cau 13. Tap nghiém § cia phuwong trinh 2 )
cos2x +5cosSx+3=10cos 2xcos3x li: Newton ciia biéu thitc [_ﬁ +u] ta ¢ hé sO cla sO
X
A. S={’—;+Hmkeﬁ} B. S={i=§+k2ﬂ;k53} hang chira x™ biing 495, Tim tit cd cdc gid trj m.
A.m=4 m=8 B. m=10
e 5={¢E+kn,kez} D. S={i£+k2mkez} Cm=0m=12 D, m=8
3 3 gudi ban sing, dé bin tmng vao tam,

Ciu 14 SO nghiém cua phuong trinh
cos’ x+2cos3x.sinx -2 =0 trong khodng (0;7) la:
A.0 B. | .2 D.3
Céu 15. C6 bao nhiéu gia trj cia tham sb thyc a d‘ s L 1 :

. cosx+asimx+l . . . , 343 343 343 - 343
ham s y= T gid tri Iém nhat y Céu 22. Trong khing gian cho dudmg thing a va A,

asigaae B, C, E, F, G la cac diém phin bi¢t va khong co ba
A.0 B.1 C.2 diém nio trong d6 thang hang. Khing dinh nio sau

Ciu 16. Véi Yne N diy (u,) nio y khong ~ day dung?

A his‘ltrﬁnglémdimg mdt lin 14 bao nhiéu?
s g 7

” - HBC
phéi Lt mt cap s6 cdng hay cﬁp sdn A, % = all(EFG)
2017 BC < (EFG)
A.u, =2017n+2018  B.u =(- 1}[ J | BC
2018 B. {ﬂl A{_.—_:a.l.mpl.,dﬁl‘.":-
il
W=l Ay F
) u, D. { 1 c. {2B7EF _ (aBeyIEFG)
Wi = 2018 M. = anTH"'l'mlﬂ - BC//FG i
Ciu 17. Dy (u,) nio sau ddy o giéi han khic 1 khi {ﬂ LABC) | aBC) 1 (EFG)
n dan dén vo cung? a L(EFG)
2017 )18 Céu 23. Cho tr dién ABCD. Goi E, F lan lurgrt 14 trun
PO Lo s diém cua cdc canh AC va BC. Trén mit phiing BCD Eaj.-
n(2018 —n) mdt diém Mtu}'y{drém Muﬁdﬂnhd&utrﬂn nhir hinh
vé). Néu day du cic trudmg hop dé thiét dién tao b
B. u, = (" +2018 ~Ju” + 2016 nﬁtphﬁng[hﬁﬂvhh!dﬁndﬂfﬂlﬁﬂﬁtﬂgiﬂc

A

NGNS

i . t . Tuz.
12 23 34 n{n+1) ATHI B.THlﬂ-E E'.TH:E.TT—B D. TH2

u, = 2017

Wy, = %[u +1), a=L23..

https://tieulun.hopto.org



Ciu 24. Gid sir o 14 goc cia hai mdt cia mét tir dign
déu c6 canh bing . Khang dinh ding la:

A, tauu—w@ B.tanl::-E\E

C. tana =23 D. tana =442
Ciu 25, Hinh non ¢ thiét dién qua tryc 1 tam gidc

déu vé ¢ thé tich ¥ = z%a" . Dién tich xung quanh

& cua hinh non do la:

A.S=:m3 B. S = 4na’

C.S$=2na" D. §$=na’
Ciu 26. Co tam bia hinh

tam gidc vuong cin ABC 4

co canh hu}fen BC I::-ﬁng a. A N
Nguriri ta mudn cit tam bia
do thanh hinh chir nhit g 0
MNPQ roi cudn lai thanh

mét hinh try khﬂmg day nhu h]nh v&. Dién tich hinh
chit nhit d6 bing bao nhiéu dé dién tich xung quanh
cua hlnh tru 1a lém nhﬁt‘?

=

o

ﬂ: -
A, — B. — D.—
2 4 12 5
Céu 27, Cho hinh chop tam gidc déu SABC co cic
canh bén S4, SB, SC vuing goc véi nhau timg d6i
3

mit. Biét thé tich ciia hinh chép bing ""? . Ban kinh r
miat cau nd1 tiep cua tir dién la; A

A'rzgj\ﬁ B. r=2a é‘
2a
(-".l :— Di =
g 3{3+ zﬁ) ' 3(3

Ciiu 28. M6t khdi gd hinh Iap p co thé tich
bing ¥,. Mdt ngwdi thgy moc m ot khoi gd do
thanh khoi try trdn ¢6 the tich bang ¥, . Tinh ti s6 Ion
nhit k = if.

| m T T
A'l'ke_ Bl k:— Cl k=‘— D.k:—
4 2 + 3

Ciu 29. Cho mt tam bia hinh chi¥ nhét c6 kich thude
Ja, 6a. Nguin ta mudn tao tim bia d6 thanh 4 hinh
khing déy nhu hinh v&, trong d6 c6 hai hinh try lén
fugt co chiéu cao 3a, 6a va hai hinh ling try tam gidc
déu co théu cao lan luot 3a, 6a. Trong 4 hinh H1,
Hl, H3, H4 lin lugt theo thit tir c6 thé tich 1ém nhét v
nhé nhét la:

.- N
By bt
S W
1a -
| S NN
HI H2 H3 14

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

log, 7=a, log,7=b

2
N S=2a+5£=+ab B. s=,b+5a+ab
b i
C.S=jﬂ+:b+ab D. S:2a+5.’:+ab
Ll
Ciu 31, Tép nghiém ciua bit phuong trinh
logags x < log, 2018 la;
A D<x<20IR% <x<2018
" 2018
1 1
D<xs—— rs—
u:.|y 2018 D.|" 2018
1<x<2018 1<x<2018
Cin 32, SO0 nghiém cua phuong trinh

2018° + x% = /2016 + Y2017 + Y2018 1a:
Al B.2 C.3 D.4
Céu 33. Cho hai s6 thue a, b du I6m hom 1. Gid trj

1 I

nho nhi iéu thirc § = + bing:
@ log,,a log, b
Bs ¢ p. !
4 . 4

u 34, Vi tham sd thye & thude tip § nao dudi day
thi phuomg trinh log, (x+3)+log, ¥’ =k c6 mét
nghiém duy nhat?

A. § =(-ox;0) B. §=[2;+4m)
C. 5=(4+x) D. §=(0;+0)
Ciiu 35, Ham s6 nao dudi déy 1d mét nguyén ham cila

ham sb y =2""*2°** (cos x—sinx)?
AL y= UDLHEOTX. |~ B ¥= 2 2
z In2
) : EHH:I.'I".'DHI
C. y = In2.2sinrecms g +C
In2

Cau 36. Ham Fix) nao dudi ddy 1a nguvén ham cia

hamso y=3x+17
A F[I]=§[I+]}§+C B. F{I]--{f x+l)' +C
c F{r}=§{x+l]m +«C D nx]=~¢ﬂ{x+i]-‘ +C

*f( x)

Ciu 37. Cho [/(x)dx=2. Tinh / =
|

I
A. I=1] B.I=2 C. =4 ﬂf=%
S& 485(11-2017) 'Cﬁ.ggc-éIS
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Cdu 38 Cho f(x) la hiam so chin lién tyc trong doan

[-1:1] va jﬂr}eiv 2. Kétqua f—[ffﬁw

A I=1 B. /=3 C.I=2 D.l=4

Ciu 39, Cho ham sé f(x) lién tye trong dogn [l:e],

hiét @tk=LﬂH}=l. Khi d6 fsz'[.tlh:l.mﬁ: hﬁng:
1 x |

A.l=4 B.I=3 C.I=1 D. /=0

Ciu 40, Cho hinh (H) giéi Vi

han b&i truc hoanh, do thi i 4

cua mot Parabol va mt L

dudmg thing tiép xiic Parabol X g

d6 tai diém A(2; 4), nhur hinh :':f ,

: I

v& bén. Thé tich vt thé tron b
xoay tao bai khi hinh (H) o)

quay qum'.th truc O biing;

pin o g W
15 3 3 3

Cédu 41, Cho bon diem M, N. P, Q 1a céc diém trong
mit phing phic theo thir tu bicu dién céc so
-i, 241, 5, 1+4i. H;, diem nao 1a trong tdm cua

tam gidic tao boi ba diem con lai?
A M B.N C.P

Cim 42. Trong céic sb phire: (1+1)’,
(14+i), (1+7)" s6 phirc ndo la s& phirc thudn 4o
A. {]+i}t B. (1+i)’ C. (1+i) i)
Céu 43, Xac dinh tit ca céc s6 thyc m dmang trinh
z* —2z+1-m=0 c6 nghi¢m phire 2 I4=2.

A, m==3 B.m=-3,m=
C.m=l,m=9 D. m=-3m=1,m=9
Ciu 44. Cho = la so phic thoa min
]:+m§=|z—]+m| vi 50 phirc z'=1+i. Xéac dinh

ot |

D.Q
(1+i)",

tham 6 thue m dé |z -z

.J.L.il-."'.'=l H.m-—-—l C.m:l
2 2 3

(‘4w 45. Trong khing gian v&i hé toa dd Oxyz, cho
ba diem A(1;2,0),B(2:51),C(0:3;-1). Xet 4
khing dinh sau:

. BC=2A4RB 11. Piém B thude doan AC
[11. ABC 1a mét tam gide VL. A, B, C thing hang
Trong 4 khing dinh trén c6 bao nhiéu khing dinh ding?
Al B.2 C.3 D.4

(v 46. Trong khong gian v hé toa 4§ Oxyz , cho

D.m=1

hai duémg thing (d, ): ":I = -"’1'? = ";"" vi (d,)
TOAN HOC .
14 7 crusifre S8 assai-207

N

14 giao tuyén cta hai mit phing 2x+3y-9=0,
y4+22+5=00 Vi tri twong déi cia hai dwong thang 1a:
A. Song song B. Chéo nhau

C. Ciit nhau D. Tring nhau

(du 47. Trong khong gian voi h¢ truc toa dd Oxyz,
phuong trinh mit cdu (5) co tam ndm trén dudmg

e ] -
lhﬁng{d}l 1'[ =

phing (P):2x-z-4=0,(Q):x-2y-2=0 I

A (S):(x=1) +(y-2) +(-3)" =5

B. {S}:{I*I]E +{y—2}1 +[z—3]: =J5

C. (8):(x+1)] +(y+2) +(243)" =5

D. (5):(x—1) +(v-2)" +(z-3) =3

Céu 48. Trong khong gian vai hé toa d§ Oxyz , cho
hai diém A(2:1:1), B(0;3:~1). Diém M ndm trén
phing (P) 2x+ y+z-4=0 sao cho M4+ MB nho
nhit la:
A. {l 0

va tiép xic voi hai mét

A0::3) G (L20) D (30:2)

rong khong gian véi hé toa 4§ Oxyz, cho hai
phing (Py:x+2y—22+2018=0,
cx+my+(m—1)z+2017=0. Khi hai mat

phqug (P) va (Q) tao véi nhau mt goe Ion nhit thi
diém H nao dudi ddy nim trong (O)7

A. H(-2017;1:1) B. H(2017;-11)
C. H(-2017,0,0) D. H(0;-2017;0)
Cfu 50, Trong khing gian véi hé toa 4§ Oxyz, cho hai

r=4-2 x=1
durémg thang chéo nhau d, 14y =1 , dyiiy=t'
. ==

Phuromg trinh mit r.:au ¢6 ban kinh nho nhat tiép xic
véi ¢ hai duémg thing trén la:

A. [r+§-} +30 +(z+2)

e &Y &alwo

B. [x—%]z +y* +(z=2)

o .r—E] +y +(z-2)
Sl -

I

D. x+%) 32 +(z+2)

k,

[}
b |

NGUYEN LAI
(GV THPT chovén Luong Vén Chenh, Tuy Hoa, Phii Yén)
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DAP AN YA HUUNG DAN GIAI DE 561
14 24 b\ 1H 3D | 6C TA 5B 9D OB | LIC | 128 | 13A | 14C 158 ) 6D e
IBA | 198 | 20C | 21D | 22A | 238 1 240 | 2501 | 26A | 278 | 280 | 29A | 308 | 31C | 32C | 33D | 348
AC | 36A | 37D | 3BB | 39C | 40A | 411y | 428 | 43C | 44D | 45A | 46B | 47C | 48A | 49D | 508
Ciu 1. Chon B. Cé 7!=5040 cich xép. Chi cé ding =[__r3 +(2_H]I+ﬂ_b)e'fl

mit cach duge dong chir * HIEN TAI LA NGUYEN
KHI QUOC GIA™ nén xdc suit cin tim 1a .
5040

(‘Au 5. Chon D. Goi C 1a chu vi qua béng, ban kinh

cila qui béng 1 R=— =25 _10.91(cm).
P 4

Dién tich miit ciu § = 47R? = 1494,99(cm?).
S& miéng da it nhéit cin c6 dé 1dm qua bong:
1494,99: 49,83 = 30 (miéng da).
Céu 10. Chon B. Bién ddi PT da cho thanh
—2c08° 2x —5cos2x+3=0

=:=cn511‘=—i-<:¢x=i—75+kn,kez.
2 6
Vi x € ( 2n)
{n: 5 Tn ”1‘:}
= X1y s 1
6 6 6 6
= §=4x
Ciu 13 . Chon A.
Taco
(SAB) L (ABCD)
{L‘E‘AD} L{ABCD)
= 84 L(ABCD).
Dé thay goc giita hai
mat phang (SCD) va

[

45" chiﬁ

(ABCD)  bing B goc
SDA=45 = h=Si=AD=a.
= 2
Ty s k= ¥, _SH SK [H.i.:'] =[i] -,
F ~5C sSD \cp 2a) 4
C'iu 15. Chon B.
« Taco f{[l']-— hrnf{x] alimE =4q.

e+l ax

«Péhams6 f(x) lién tuc tai x, =0

S lim/(x)= f(0) > a=
Ciu 18.Chon A. T C; -Cl =44=n=11.
Tacu(.w"_+—] z{':’]m e 5

Yebt =4 =3. Viy sé) hang can tim 14 Cf1 =165.
Cau 19. Chon B. Taco F(x)=(2x+ak” —{(X +ac+b)e’

Theo gia thiet c6 F'(x)= f(x), VxR

ﬁ{l—ﬂ=3#{ﬂ=—}l

a-h=6 b==7

Ciiu 20. Chon C. «Goi 7 la trung diém cia BC.
Theo gia thiét /7 1a hinh chiéu vudng goc cia A
xudng mit phiing (ABC) nén Al L (ABC).

Ta tinh do dai dudmg cao ctia khoi ling try duge:

1 av"E a w3
h=_{IET "h"é S.TE!"Z 4 .
Thé tich cin im V' = S 5 Jt = 2%
s ST
Ciu 23, Chon B.
Str dung c*thm: S, _-—[au,-a-{n 1].::'3.
Ta ¢o:
=77 =35
=192 {d 2::-:1 =S5+(n-102=3+2n.
du 24, Chon C.

Goi 7 1a tim ctia miit cdu, Vi T e(Ox) = I(a; b; 0).
Tir gia thiét, AP =8P =° ta tim duge 1(-2; 1; 0).
Budmg kinh 7 cia mét ciu (S) la

1=241 =2J(=2-1)* + (1-2* + 4* =2/26.

Cau 27. Chon B. o Goi 1, k, r, C lan luot 13 5 dai
dudmg sinh, durdmg cao, ban kinh day va chu vi day
ciia hinh nén. Tir gia thiét cho ta

| =60ecm,C = % 27,60 = 40n(em),r = -?E = 20(cm)
T

va h=JF=r =402 (cm).

1 _ 5  1600042n lﬁrﬂﬂﬂﬂw

Do 46 ¥ =< wrh T (om®) = (lit).

Cilu 28.Chon C. Tacbd 2/ (x)—x.f"(x)— ﬁ:w[}
= 2(3x" —12x+9)—x(6x—12)
Lay diem M(a; 1)=(C), tacod
a-6a°+9a=0ca=0haya=3.
Suy ra cdc tiép tuyén cin tim ¢6 phuong trinh 13
y=f(00x-0)+1=9x+1 y= 3)Nx-3)+1=1.
(fiu 30, Chon B. » Duémg thing 4 c¢6 mdt VTCP 1a

= I; 2). AH =(a=2 b-1: c-4).

- Iﬁﬁn

—b6=0=x=1.

TOAN HOC
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« Theo dé bai H(a: b: ¢) 1a diém thudc d va AH cd
ag=l yp=2_ zy-1

4o diinho nhdtnéntacohé{ 1 1 2
iAH =0

T T o
&> 2

]{ﬂ-‘l}+l[h—l}+1{:‘.‘-4]=ﬂ' il —

=T=a +h +c'=62.
Ciu 31 Chon C. Tachd fin) <l 598 <]

& xlog, 5+6x %ﬂc}%iugli+3f <0,

Dink chimh: Dé bai cau 31 ndy, phuong dn A da viét:
rlog,5+2¢ <0, xin sim la: xlog,5+6x' <0 (de trong 4
phmg:’m chi ¢6 phwomg dn C la sai),

(du 32. Chon C. +Hinh ling tru ABCA'BC co hai

day lﬂmmglﬁcdéucdcanh bang a. Mit ciu di qua 6
dinh cua hinh ling tru co tim O la trung diém cua
doan thing GG’ noi hai tim cia cdc day lang tru.

« Bén kinh ctia mit cau la R =04 = JOG? + GA?

5 F
= [E] + Eﬁ =HJEL'"5:4I[R:=
2 3 2 12

Cau 33. Chon D,

3 G | ” x=0 _f{ﬂ}:—m+]_
¥ =6x III_HQL:ZZ{I[Z}:—T—JH

« D& ham 56 f(x) co che gia tri cye tri trdi ddu e&

Tra’

< fl0).f(2)<0e=-T<m<l,
Do meZ=mel-6 -5 -4 -3 —*m 0}

Ciu 34. Chon B. Taco
R e &

1= [ Qe t)de= (e tha [r(ax-t)es

bt | =

1
=]' f(=2x+ 1)k + jﬂzx Dede. Xét M= ]ﬂ —2x +1)dx.
-1

ik | ==

il i

Pt r:—i-'!:+l:bM:—%j[fl!}d.'=%!f{:]dr=3-

1
- Tuong i, N = _[,r{zx—lur., . ;L

] AR

. / 1|| \ 'x‘x
=l=M+N=4. ,1"."“5; xh‘
Cu35. ChonC.Goi M/ .7 %o
& trung diém BC. .4‘{’-.------ N N\ )
Ha AH L SM. \D
Vi BC L(SAM) \H W
nén BC 1 AH. \'g’

TOAN HQC

1 6 ' CTugitre S5 485(11-2017)

Viy AH L(SBC). Do d6 AH la khoang cich tr A
dén mat phing (SBC). Ta co
28, = SOAM = AH . SM (*)

av3 2“f,5M=E£.

M AJH-T Eﬂ'

(Y= d, =AH =

za.,."ﬁ_
11
Eﬂ\'ﬁ _

TRAB o6 A =d, vl =i, ey m
I 3 33

Ciin 36. Chon A. D3t log, x =log, v=log,(x+ y)=w

3" 3Y
2

et

[3]' -i+-ul'r§ X ~I+u'r§
— 1 Bl I = ===

2 2 2
Ciiu 38. Chon B.

Bién di v = sin® x —3(1—sin" x) - msinx -1

=1

=:-9“+E-"=4"~::=-[ =1

= a+bh=1+5=6.

.._':

. | 5 B §
=sin x+ 3sin” xr—msinx—4.

Dat 1 = sifigQw=(0: 1] [ doxe u-,l;_
ao ]

di cho trér thinh g(nN=1" +3t" —mf—4.

thi g ' - 43¢
’;g{r] ddng bien trén doan [0: 1]
g =3 +6t—-mz0, vie[0: 1]

crms marr:]hl.’r] = hOY=0 (h()=3" +61).

Ciin 42. Chon B. Dé dang tim duge ba diém cue tri
ciia db thi ham sb: A(O;m 1), B(—/m;—m’ +m—1)
v C(Jm:-m* +m—=1),m>0. Goi R la ban kinh
duémng trdn ngogi tiép tam gide ABC. Theo gia thict

{u'[m + m)[Jm +m)2'f_

ABACBC

R=lms——=1=
48 1o 4m*m
m=| A Ay B
cam —2m+l=0 *E_|- Z A
m= 2 Dl HI
Céu 43. Chon C. Ta ed L&) By
AB=a= S, =da"; B="% -
AC a2 a BC a a
AB=—=——=8. =— A B ==——=—3 0=
A== S I T %=7
Ta thay o, Ez_u. HT la céip s6 nhén nén
11'“!
I—[—] lem
8= 2 2 . {
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Céu 44, Chon D.
= BPT da cho wromg duomg 0 <log,(3" +1)<m

3 2 =1>0
]l 4]l 23 <" -1 -
F<2™ -]
2" -1>0
* Yebt & amzl.
20 =121

Ciiu 45. Chon A. « Nhin vao cic phuong én di cho ta
loai tnr ngay phuong dn C vd D vi miit phing cia
ching di qua diém M nén khong thé song song vai (P).
:Phuungu'inhnﬁiphﬁ'ng{."}:£+:g+£=l,

i e

. 3 2 1 )
Mi Me(P)==4=4+==1 (*)
a b rc

Mt khic M li trire tim cia AABC
{E‘E.‘EE=U fe=2b=0
— {:}{

%
m.ﬁzﬂ c=3g=10 "

Tir(*)va(**)suyra a=?: b=T,c=14

= (P):3x+ 2y +2z—14=0. Viy mit phing song song
vir mp () ¢6 phurong trinh 3x+ 2y +2+14=0.

Ciéu 46. Chon B. . %
Cdch 1. Xét duong thing A:dx+3v—1-F=0 va diém
Ala; b) trén min phﬁng phire.

[
Dnéﬂeﬂ

124 F|
<3 |F-24<15

Tirdd co M +m=39+9=48,

Cich 2. Taco PT (C):(x—4) +r;.-$=9
Vi d(a:b)e(C)= (a-4)* +(b-3)" =9,
Mit khac F - 24 = 4(a—4)+ 3(b-3).

Ta c6: (F - 24)° S 25| (a - 4)' + (b-3)" | =25.9=225
=0<F <39 Tirdocod M+m=39+9=48.

(= <39,

Ciiu 47. Chen C. BK ﬂ-‘::#%{*}. PT da cho turong

duong vai (2x - 1) +log,{2x —1)° = 2x + log, 2x.
Xétham f(f)=log,r+ti>0 co

; ]
H=—t10.Yr 0.
S thn?

a2

4
3+45
4

4

Nén (2x=-D?=2x=> thoa min (*)

Xy =

Na

tAE”:,}::rﬁr'&[C]=E:H!{I;ﬂ]'ER' é ﬁﬁm@zﬁm

Do dé x, +2x, =-l[9+-4"5}:‘-i(a+ b]:a+b=9+5:l¢.

Ciud8.Chon A. « Jed= I(5+4,-2-41,—1-41).

. dll, [F!J=ﬁ¢“9;§9| =J19 < r=0hayr=-2.

+ Vi ¢ =0thi matciu (S)eo dmI(5; -2 -1)

a=—=10b=4,¢=2

— 3 | d .
d=[-5] 1{-5] +[-5] -R*=11
21 2
+ Vi t =-2 thi mit cdu (5)cod tam 1(3; 6; 7)

= a+h+c+d=43.

a==6b==12 c==14
=
d=75

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

Tabién ddi f(n)= (" +1) 2+ 17 +1] ()
Sir dung (*) ta co

Tk +2) 4K +1)  (2k-1)+1
(4K +1)(4k* +4k +2) (2k+1) +1

e B s ERE e s t v (NNER S
T34 S @u+lY 4l 20 +2n+)

1

1
L2, ] 2
n n

Céu 50. Chon B.

Cdch 1. Goi I=| i Dl x=a—! ta co
al+ fix)
1:_“1 dt__ 7 dt =']-f[.r}:ix
N fla—n §, 1 J1+ 10
Jir)

= 2] = Idraa::-!=§- Ma I:E vit b,c 14 hai s6
8

(&
nguyén duong, 2 4 phén s6 i gidn
i
= h+o=1+2=3, Tir 46 ta chon céu B.
Cich 2. Chon f(x)=1la ham s6 théa min cic gia
thiét. Dé ding tinh drge f=§-'nrdﬁmch¢ncauﬂ.

PHAM TRONG THU
(GV THPT chuvén Nguvén Quang Diéu, DongThdp)

TOAN HOC
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Lredy nui

. _‘1
TOAMN T
! .’ﬁf_q 4 i1

| B

V&n thé ky XVI mdt sé nha toan hoe thai ky
Pliuc Humg & Italia gan nhur dong thoi kham
pha ra phuong phap giai dai s6 phuong trinh béc
ba. Phuong phép nay da dugc u&ng bé nam 1545
bai nguwdi khdng kham pha ra né diu tién nhung
l4 mot nha bac hoc ndi tiéng toan dién 14 nha
toan hoc, nha triét hoc va béc si Girolamo
Cardano (1501-1576). Cong trinh ma Ong cong
bé co tén 1a "Nehé thugt vi dai hay la cde quy tac
dai s6" (Ars magna, 1545) dai dén 40 chuong.
Nha todn hoc Pic F. Kleine da dénh gia cong
trinh ndy 1&: "mot tdc pham cuc ky quy bdu, no
chira dume nhitmg mam mong ciia dai 50 hién dai
vieot xa tam ciia todn hoc thii 6 dai”.

Nhiung roi, cAu chuyén té nhi vé ban quyen lai

thinh thoang rd 1én.... Mii dén tin cudi the k)‘

XIX cdc nha lich sir khoa hoc vdn con
ngudi yéu todn vé véi ky irc ciu chuyé
va ning né vé cude tranh cili ban qu
minh phuong phdp ndi trén giira 1 todn
hoc vi dai Italia cua Thoi ky * Hung 1a
Nikolo Tartaglia (1499-1557) va*G. Cardano
sau khi tac phidm "Nghé thudt vi dai® cua
G. Cardano ra din.

Smlg voi dong hrong huu khiém tén duoc cung
cap bor mot vi cha co, G. Cmdanu da danh
khoang cudi ddi dé hoan thanh cudn tiéu sir ty
thudt "Vé cuge doi t6i". O nhig trang cudi ciing
Ong viét: "T6i thi nhdn rang trong toan hoc c6
déi chiit vér trén thue té chi cé chit xiu két qua la
t6i di vay mueem o ngwoi anh cua Nikolo,
28.4.1576". C6 12 trong thim tim Ong di khong
yén long... G. Cardano mét ngay 21.9.1576.
Ciing dén cudi thé ky XIX cic nha toin hoc mai
hiéu cong trinh cia G. Cardano "Nghé thugt vi
dai" ¢6 vai rd to 1ém 161 micc nao trong thé ky
XVI vi tir 46 méi hiéu duge nhimg 1&i ddnh gia
ma nha bac hoc thién thi Pic G. Leibniz danh

TOAN HOC
18 =cruﬁ1?;¢_§ﬁ_4_“ﬂ!:?£!?z

CHUYEN VE CAC SOPHUC

NGUYEN THUY THANH
(Trudng Dai hoc KHTN, PHQG Ha Néi)

cho G, Cardano: "Cardano la mat nguwai vi dai
dit cho éng av cé nhimg khiém khuyét: néu
khéng c6 nhimg khiém khuyér do Ong da la mét
ngwot fuyet mi,

Du sao di nira thi cong thire tim nghiém cua
phuong trinh bicba x* + px+¢=0; p,geR la

x=d—%+J(%T (8] + i’“‘uf( ] %)
SR ST E‘ZEJ&*(%T

gin lién véi tén Ong -
no — cho dén tan ngay nay.

Cong thirc

¢ di ¥ nghia thuc hanh cua cong thirc
Cardano theo nhi toan hoc X6 Viét 4. G. Kuros
1a "rat khing lom" nhung no lai tra 161 dwge cau
hoi kinh dién vé tinh giai dugc cua phwong trinh
bic ba bang can thire. Hon thé nira, 4n ndu ding
sau cal \.e ngoai khdong it phirc tap cua no lai 1a
mém mong ciia mot trong nhimg séng tao vi dai
nhat cua mﬁn hoc — d6 la sing tao ra kKhai niém
56 ao hay sé phirc.

That viy, trong trudmg hop khi ca ba nghi¢m cua
phuong trinh béc ba (véi hé s6 thyc) déu 1a thuc
thi ngudi ta dd chimg minh dugc rang trong loi
gidi dai s6 cua phuong trinh biic ba do phép khai
cin bac ba cua sé phirc 1a khéng tranh khéi,
trong d6 can bac ba cla so phire 1a c6 ba gia tr.
Vi rot cudc, khi ap dung phuong phap Cardano
ciic sO hang 6 chira ki hidu i s& triét tiéu nhau va
nghiém thu dugce la thuc. Trudng hgp khé khin
nay (khi A < 0) thuwdng dwgce goi la rweong hop
bat kha quy.

Trong lich sir phat trién todn hoc, thing thuomg
khdi niém s6 mdi :-mﬁ.l hién khi trong kho s0
dang c6 khéng di dé thyc hién khong han ché
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mdt phép todn na::- do. Trong truémg hop dang
xét, s0 mdi — so phire — xuat hién khi cac nha
todn hoc m& rong phép khai can bic hai doi v
mét sO bat ky ma nguoi ta gip. Ching han &
chuong 37 cia tic pham "Nghé thudt vi dai” cua
minh, Cardano da dat va giai bang dai sb cdc
phuong trinh bdc hat va bic ba va thu dugc cong
thire mang tén Ong, trong d6 hi¢n dién diy di
can bic hai va bac ba ciia mjt s6 bt ky. Ching
han, {fhlg dar va gial bai toan: chia so 10 thanh
hai pﬁfm sao cho tich cua hai phan do hang 40.
Theo dicu kién da cho Ong thu duge phuong
trinh béc hai x(10 — x) = 40 vi Cardano tim duwoc
nghiém 5++/-15 va 5—J-15. Nhung Ong lai
cho rﬁng "whimg dai heemg cwe ky phiee tap nay
la vo dung mdgc dit rat tinh xao". Ong goi cic
nghi¢m nay 1a "nghiém nguy bign"!

Ngudén ddu tién nhin thay lgi ich to 16n do dira sé
phirc vio toan hoc mang lai va nd lyc day diing
cam, tu tin dé vugt qua trudmg hop bat kha quy
la nha toan hoc va ki su ngudi ltalia la Raffaela
Bombelli (1530-1572). Trong tic pham "Pai 56"
(1572) va téac pham "Hinh hoc" con lai dudi dang
ban théo, R. Bombelli 43 xem cic so phirc nhur la
nghigm cia cdc phuong trinh béc ba va phit bié
(duéi dang hién dai nhu ngay nay) cic quy,
thure hién bén phép tinh 86 hoc trén ::;i:. 8
Thé nhimg Ong van xem ching la "s
dung nhumg tinh xao"

Bombelli d3 biéu dién s6 3i dutﬁmg JO-9

(nguyén van: R[0m, 9], rong d6 R chi phép khai
cin — Radix — con m chi phép trir). Chéng han, Ong
chimg minh ring 352 + V02209 =4+J0—1.

Bang cach do, trong "Dai 56" Ong da dua duge
moi biéu thirc ¢6 chira nhimg "ph&n te nguy
hi'{?ﬁ cia Cardano vé dang a+bJ0—-1 va chimg

to ring trong truomg hop bat kha quy nghiém
thie c6 thé xem la tong cua hai s6 phirc dang
a+bJ0-1 va a-pJ0-1.
Tir diy cic so phirc di dan ril bo duge cai phan
siéu nhién mic di phai dén thé ky XIX cic nha
toan hoc mdi hoan toan thira nhéin ching.

Cude khing hoang vé s6 phirc ma hai nha toan
hoe vi d;li (. Cardano va R. Bombelli tao ra thit
|4 sdu sdc. N6 thu hat sy quan 1Am da dang cua

nhiéu nha todn hoc chiu Au thai Phuc Hung sau
dém dai trung co huyén bi. Va, ho da lén tiéng. ..
Tuy khéng céng nhin so phic nhung R
Descartes (1596-1650) ciing khong da kich gay
git mic du Ong vin cho ring "cd day dii co so
dé xem so phiec la khong chan chinh ma la do".
Thudt ngir "sé go” ¢o tir do. S6 phm: . 50 do..

co nguoi cho ring thudt ngir "so ao" ngay nay
chinh [a di tich cia céi thud ban didu "ngiy tho"
nhit trong s6 hoc.

Trong cuon "Pai s6" (1685) cia minh nha todn
hoc Anh J Wallis (1616-1703) di chi rd cich
biéu dién hinh hoe {:E'l':: nghiém phirc cua phuong
trinh bac hai voi h¢ 56 thye. Thyc chit J. Wallis
muén khing dinh ring cac s6 phirc khong ma}r
may vo ly hon chit ndo so von cic s6 am. Thé
mi cdc s0 dm dugc biéu dién bai cac diém cua
dudmg thang ¢6 hudng nén céc s6 phire ciing cd
thé bicu dién boi cac diém ciia mit phang.

Su nghi

toan tj

ddi voi s6 ao (sb phire) chi hoin
n khi nha todn hoc Nauy Caspar
1745-1818) dira ra sy minh hoa hinh

H.l'
ﬁ}' di vé so phirc va cic phép tinh trén
ng trong cong trinh cong bo nam 1799. Pai

khi phép biéu dién hinh hoc s6 phire ciing durgc
20i 13 "so do Argand” dé ghi nhin cong lao cua
nha toan hoc Thuy Si Jean-Robert Argand
(1763-1822) ngudi thu duge két qua nhwr cia C,
Wessel mot cach doc 1ap. Cong trinh clia Wesse/
tao thinh nén moéng cho mot ly thuyét toan hoc
tuyét v&ri mad ngdy nay ta vin goi la Ly rhu'.ﬁer
ham bién phire — mét ly thuyét dep d@ - cin doi
vi hoan thién.

Khai ni¢m s6 phire chi dugc thira nhan hoan toin
vao thé ky XTX. Truede d6, dbi véi cie nha todn
hoc chau Au sb phire van chi 1a déi turgmg bi gan
cho tinh ngoai lai va ban chit cua so phire van
chura nhin thirc rd riang thim chi con bi xem la
"than bi". Vi dy dién hinh vé trao luu nay la
quan diém kha pho bién duge G. Leibniz phat
biéu sau khi nghién ciru tic phim "Pai so"
(1572) ciia R. Bombelli:

"Tir cde dai heomg vé wée da xuat hign nhimg so
liegmg khong thé c6 hay la nhimg 56 Go — nhitng
thién phdm huyén diéu ma tinh hitu ich ciia né
khong ai co thé phi nhdn. D6 la noi cu trik meu
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nhién va thanh khiét cua tinh than ﬂm:g tao hod,
do dheomg nhie mgt lodi lieimg thé song & mot chon
e daJ gitka odi ¢o thadt va cai khéng co that".

Ngay ca /. Newton (1643-1727) cing khéng
danh cho so phirc mt danh gia khach quan nao.
Théim chi Ong da khong xem céc dai luong do 12
thudc vao khai niém sb.

Lich sit cling ghi lai ring chinh Euler vi dai
ciing khong khoi dm anh boi mét s6 quan diém
mo ho vé s6 phirc mac di Ong 13 ngudi dau tién

ding ky hidu i dé chi JA1. Trong cuon gido
trinh 5t nhét thé ky XVIII cia minh — cudn "Dai
s6" (1770) L. Euler 43 timg khang dinh:

"Cén bic hai cia cde sé dam khéng h&ng khdng,
khiong bé hon khing va ciing khong lom hom
khong. Tie do ro rang la can bg.m hai cia s6 am
khing hién dién giita nhiing 56 c6 thé c6 [5.:1.-
thie!]. Do do, chang co cach nao khdc, ching ta
danh phai thira nhin ching la nhmrg 50 khong
thé co. ﬂwu do ciing ddn chiing ta dén khai nigm
56 ma w han chat la khong rﬁe co dwgre goi la
nhimg 56 ao hay nhiimg con §6 twomg twong vi
ching chi ton tai trong teomg tegmg”.

Tuy viy, chinh Euler da ding cam, tdo bao vi

rit hoa mi khi dua ra dinh nghia khén khéo @

vl haim mi cor s6 e

a+bi n&

e’ =p [msbﬂsmb -Q"
Cong thirc nay la dinh nghia ha en phire

va khong thé chimg minh dugce du ¢o rit
nhiéu co s& dé xem dinh nghia do la khéo léo.

Néu a=0thi cosh +isinh=e" (*)

va sau khi thay b boi —b thi cosb—isinb=¢ "
Béng cich cong va trir vé v&i vé cia hai ding
thire vira thu dugce ta co
ih i ib =it
cosh="—"2 sinb= .
2i

Céc cong thire (*) duge goi la cong thire Euler,

Richard Feynman (1918-1988) cho ring dé la
"nhtimg céng thie dac biét nhat frong todn hoc".

(*)

Trong cong trinh "Khdo sdt cdc nghiem ao cua

phweomg trinh" (1751), bing cach dya trén dang

mil cia s6 phitc o =re”; r=|a|, g=arga Euler

da dua ra cong thire tinh 16garit cia so phire.
TOAN HOC
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In lors+ -
R =™ =" nén

Ine=Inr+i(p+2kn), kel

Via=re

Diéu ding tiée 14 nhimg nguﬁn dmmg thii vai
Euler da khong hiéu va danh gid hét céng trinh

tuyét vai nay.

Nho r.:nng thirc 16garit s6 phirc cia Euler ngua
ta di di dén dinh nghia ham mii co so phire twy ¥

0. Via#0nén a=e"" vaviviy mdt cich
"tir nhién" nguoi ta dinh nghia of =",

Chang han, xét biéu thirc i véia =i =1
Theo dinh nghia vira néu thu duoe i = ™.

Nhung ]ni=i(%+ﬂm]. kel nén

A Zeakm) [ -+ 2ir |
af W
=gk =g

Hoa ra gia trj cua dai lugng "rat ao" lai la...
50 thire!

hoc ngiy nay, cac so phire 1a myét
odn toan tr nhién cua con ngudi va do
¢ con nguaoi sang tao ra. N6 khing ao hon
hit ndo so véi chinh cédc so thue. N6 duge tao

am:n nho viée ghep thém vao tdp hop s0 thuc

[ﬂ.ﬂl phanlumm:-—gm la don vi a0 — ma
i* =—1, tirc 1d C =R u{i}. Ngoai cdc tinh chit

théng thuémg von co trong B tap hop s6 phire
con ¢ tinh chat cye ky dac biét: C la trwong
déng dai so. Didu 46 ¢6 nghia la: moi da thirc
bac n (n 2 1) véi cdc hé s6 phic déu ¢o n
nghmm thuge C néu moi nghiém dwoe tinh mot
so lan bﬂﬂg bai cua nd.,

Céc s0 phirc ¢6 vai tro hét sire quan trong va da
dang trong toan hoc va trong img dung nén
nguoi ta di timg hy vong md réng tip h4;1'|:l 50
phire thanh tap hop so rong hon co thé ma trong
do van giir duge moi quy luat von ¢o cua tip hop
s0 phirc. Nhumg diéu do la vo vong! Nha toan
hoc vi daj bic K. Weiersirass (1B15-1897) da
chimg 1o rang tip hop sé phirc C khong thé ma
rong duge thanh tip hop s6 rong hom bing cich
ghép thém s6 mdi ma trong tip hop s6 rong hom
thu dirge van bédo toan moi quy ludit clia cde phép
tinh da ding d6i véi so phire.
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Rt b cube #: GIAI TOAN va VAT LI
TREN TAP CHi TOAN HOC VA TUOI TRE nam hoc 2016-2017

LTS. Cubc thi giai Todan va Vit ly nim hoc 2016-2017 trén Tap chi TH&TT dugc khai dong i

thang 9 nim 2016 dén thing 8 nim 2017. Cudc thi ndy duge nhiéu ban tré yéu Todn va Vit ly cip

THCS va THPT trén ca nudc tham gia giai bai kha s6i ndi. Ha N§i, Vinh Phac, Pha The, Nam

Dinh, Nghé An, Thanh Héa, Quiang Nam la nhiing tinh, thanh phé c6 déng hoc sinh tham gia va

doat nhiéu gidi cao hon ca. Gidi Xudt sac vé mbn Todn thube vé ban: Trdn Tién Manh, 11A1, THPT

chuyen DH Vinh, TP. Vinh, Ngh¢ An. Giai Nhit mon Vit ly thudc vé ban: Nguyén Viét £hic

11AS, THPT Duong Quang Ham, Van Giang, Hung Yén. Chuc mifng tat ca cac ban doat gidi cudc

thi. Hen gip cic ban & cude thi tiép theo trong nim hoc 2017-2018. Sau day la danh sdch 72 ban

doat gidi Todn va 4 ban doat giai Vit Li nam hoc 2016-2017

\ MON TOAN ?

# Giai Xuit sdc (1 giai)

Trdin Tién Manh, 11A1, THPT chuyén PH
Vinh, TP. Vinh, Nghé An.

7 Gigi Nhat (6 giai)
|. Neguvén Pang Nhat Minh, 8
Archimedes Academy, Ciu Gidy.,

2. Dang Quang Anh, 10T, T
Son, Thanh Héa.

3. Nguvén Ba Tudn, 10AS, THPT Luong Dic
Bing. Hoang Héa, Thanh Hoa.

4. Trwong Nhdt Neguyén Bao. 11/1, THPT
chuyén Nguyén Binh Khiém, Quing Nam.

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

6. Nguvén Him Thang, 11A1, THPT chuyén
Phan B6i Chéu, TP. Vinh, Nghé An.

w Giai Nhi (13 giai)

1. D6 Cao Bdch Ting, 88, THCS Trin Mai
Ninh, Thanh Hoa.

2. Nguvén Pinh Tuan, 8C THCS Ly Nhat
Quang, B6 Luong, Nghé An.

chuyén Lam

3 &g Ouie Khanh, 9A, THCS Dong Lang,
Tho, Ha Tinh.

4. Lé Tién Dar, 10A1, THPT Néng Céng
I,Nong Cong, Thanh Hoa.

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 Djnh.

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

9. Vo Viér Anh, 11A1, THPT chuyén Phan Boi
Chau, TP. Vinh, Ngh¢é An.

10. £6 Trung Phuong, 11A1, THPT chuyén
Vinh Phue, Vinh Phice.

11. Dodn Thi Nhai, 11 Toan 1, THPT chuyén
Lé Hong Phong, Nam Dinh.

12. Nguyén Danh Thang, 11A5, THPT Luong
bic Bang, Hoing Hoéa, Thanh Héa.
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13. Phan Gia Anh, 12T1, THPT chuyén Nguyén
Binh Khiém, TP. Vinh Long, Vinh Long.

« Gaial Ba (20 ¢ail)

1. Hwynh Ddng Diéu Huyén, 6C, THCS Nghia
My¥, Tu Nghia, Quang Ngiii.

2. Lé Hai Phong, 6B, THCS Ly Nhit Quang,
b6 Luong, Nghé An.

3. Ngu_:r@n Thu Hién, 8A3, THCS Lim Thao.
Lam Thao, Pha The.

4. Dinh Hoang Nhdt Minh, 8A5, THCS Céu
Gidy, Ha Nai.

5. Nguyén Die Bdo, 10A1, THPT chuyén
Phan Béi Chéu, TP. Vinh, Nghé An.

6. Neuvén Lé Thanh Hang, 10/1, THPT
chuyén Nguyén Binh Khiém, Quing Nam.

7. Lé Thanh Lam, 10T1, THPT chuyén Luong
Van Chanh, Pha Yén.

8. Phiing Van Nam, 10A1, THPT chuyén Vinh
Phue, Vinh Phae.

9. Pham Tran Anh, 11A1, THPT chuyén Phan
B¢1 Chéu, TP, Vinh, Nghé An.

10. Lé Hoang Bao, 11 Toan, THPT chuya
Tién Giang, Tién Giang.

11. Tran Hoang Pat, 11A1, THPT
Moe Chiu, Som La.

12. Phan Tran Huwomg, 11T1, #’PT chuyén
Quéce hoe Hué, Thira Thién Hué.

13. Newyén Thi Phwong Linh, 11T, THPT
chuyén Lé Quy Pon, Quang Tri.

14. Lé Hoang Long, 11T, THPT chuyén Vo
Nguyén Giap, TP. Dong Héi, Quang Binh.

15, Pham Quoc Théng, 11T1, THPT chuyén
Long An, Long An.

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

17. Nguvén Phimg Thai Cuong, 12A1, THPT
Thai Hoa, TX. Thai Hoa, Ngh¢ An.

I8. Nguyén Xudn Anh Qudan, 12 Todn, THPT
chuyén Nguyen Binh Khiém, Quang Nam.

19. Chu Minh Huy, 12 Toan 1, THPT chuyén
Hung Yén, Hung Yén.

719 TOAN HOC
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Ly,

N

20. Nguvén Pire Thinh ,12A2T, THPT chuyén
Nguyén Thi Minh Khai, Séc Trang.

Tt Gidd Khuyven khich (32 giai)

I. Nguyén Thi Thanh Hdang, 6A4, THCS Yén
Lac. Yén Lac, Vinh Phie.

2. Hoang Lé Bich Ngoe, 6A, THCS Thai
Thinh, Q. Péng Pa, Ha Nji.

3. Van Quang Tué, 6A2, THCS Pham Vin
Pong, Quing Ngii.

4. Nguyén Céng Hai, TA3, THCS Lim Thao,
Lém Thao, Phi Tho.

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

b. Th:‘éu Binh Minh Hing, 8C, THCS Nhir Ba
S¥, Hoing Hoa, Thanh Héa.

7. Nguvén Thiy Dwemg, 9A3, THCS Lam
Thao, Lam Thao, Pha Tho.

8. Diém &g Hoang, 9A1, THCS CLC Mai
Son, T@ Lét, Mai Son, Som La.

m Neoc Hiéu, 9H, THCS Trin Hung
ong Hoa, Phi Yén.

0. Biid Thi OQuvnh, 9A3, THCS Lam Thao,
Phii Tho.

11. Pham Ly Nhat Duy, 10/1 THPT chuyén Lé
Thénh Tong, TP. Héi An, Quang Nam.

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

13. Neuyén Ngoc Khdnh Niue, 10 Toan, THPT
chuyén Nguyén Tét Thanh, TP. Kon Tum, Kon
Tum.

14. Vo Minh Qudn, 10T, THPT chuyén Thing
Long, TP. Pa Lat, Lim Dong,

15. Lé Cam Thanh Ha, 11T2, THPT chuyén
Quoc hoe Hué, Thira Thién Hué.

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

17. Bach Quang Hiéu 11A1, THPT Cia Lo,
Nghé An.

|8 Neuvén Ouang Himg, 11A1, THPT Ca Huy
Céan, Ha Tinh.

|9, Trink Hoang Hiép, 11A, THPT chuyén
Quang Trung, Binh Phwdtc,
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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,
chuyén Phan Ngoc Hien, Ca Mau.

23. Trdn Quang Minh, 11A1, THPT Dong Thuy
Anh, Théai Thuy, Théii Binh.

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

25. Hoang Timg, 11 Toan, THPT chuyén
KHTN, BPHQG Ha Ngi, Ha Ngi.
26. Nguyén Thi Ngan Tric,
chuyén Long An, Long An.

THPT

11T1, THPT

27. Nguyén Thj Phuong Nhi, 11 Toan 1, THPT
chuyén Qudc hoc Hué, Thira Thién Hué.

28. Nguvén Hitu Thang, 11A1, THPT chuyén
Phan Boi Chau, TP. Vinh, Nghé An.

29. Cao Hitu Pat, 12A1, THPT chuyén Phan
Boi Chau, TP. Vinh , Nghé An.

30. Tran Ba Khéi, 12T2, THPT chuyén PHSP
Ha Noi, Ha Nji.

31. Hoang Lé Nhar Tung, 12T2, THPT chuyén
KHTN, PHQG Ha Noi, Ha N,

32. Tran Quoc Vigr, 12CT1, THPT chuyén
Phan Ngoc Hién, Ca Mau.

MON VAT LY

% Giai Nhit (1 giai)
1. Nguwvén Vigr Pree, 11A9, THPT Duong
Quang Ham, Van Giang, Hung Yén.

o Giad Nhi (3 gidi)

I. Neuvén Phing Hai Pang, 10T1,
chuyén Long An, Long An.

s

¢ Qudn Kién, 11T1, THPT chuyén
Long QgtLong An.

vén Minh Long, 12T1,
yén Binh Khiém. Vinh Long.

THPT chuyén

guai Toan va Ve Ly o
truee tidp qua 5o dién thogi (024) 35

Cac i'Ja:.‘H doat

it gap dia chi mai caa minh vé Toa soan hode lién hé
W6 de nhan Gidy Churng nhidn va tgng pham cua Tup chi,

CHUYEN VE SO PHLUTC...

§ : % i
'-I"'.' Fleos Tenne Fa bR

Ching han, nam 1843 nha toan hoc Ireland
W. Hamilton (1805-1865) da birt pha ra khoi
ranh gidi truomg so phirc va thu duge cac doi
tugng mdi goi la quaternion — mot dang don
gian cuia 56 siéu phirc. Céc quaternion thu durge
nh& ghép thém vao céc sé thue khang phai mot
ma ba dom v 40 va co dang
al+bi+ci+dkabedeRi’ = =k =
Nhung & day Hamilton danh phéi chip nhin hai
thod hiép: Céc quaternion phai c6 bon thinh
phian (chir khéng phai hai thanh phin nhu sd
phirc) vi dic biét 1a Ong phai #ir bo ludt giao
hodn d6i véi phép nhan.

Hom hai nghin nim qua khai niém so da hinh
thinh trong todn hoc mét cach tudn tir nhor két
qua cia sy phit trién lau dai do doi hoi cua thye
tién khich quan ciing nhu nhu ciu ndi tai cia
ban thin todn hoc. Nhin lai toan bé lich sir phat
trién khai niém s6, nha toan hoc Pic Leopold
Kronecker (1823-1891) da viet:

"Thuomg dé di tao ra so te nhién, tat ca cde hé
rhﬁﬂg s6 con lai déu la cong trinh sang fao cua
con ngwai’.

S6 phirc la san phim cua tri té con nguoi. Su
hinh thanh va phdt trién cia nd da kéo theo da
phat trién rim o cua nhiéu ly thuyét toan hoc &
thé ky Anh Sing cho du co s Iv ludn c6 khi
chura kip xac 1ap. Nlmwmg ding nhwr J, D'Alemberi
timg kéu goi: "Hay tién lén phia triede, long tin
twomyg s€ theo sau!”.
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CAC LOP THCS
Bai

b=n'+3n" +1.

T1/485 (Lép 6). Cho a=n+2n va
Véi mdi meN, hiy tim udc
chung Iém nhat cia a va b

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

Bai T2/485 (Lép 7). Cho tam gific ABC cin tai 4
6 A=100°, BC = a, AC = b. Vé phia ngoai tam
gific, v& tam gidc ABD cén tai D c6 ADB =140"
Tinh chu vi tam giac ABD theo a va b.
NGUYEN _E}L'IC TAN
(TP. Ho Chi Min
Bai T3/485. Tim cac cip so nguyén (x, v
min: X y+xy° +2x° )y —4x -4y + 48
: HANH
{(GV DH Pham Vian  Qudng Negdi)
Bai T4/485. Cho hinh thang cin ABCD c6
AB [/CD va DA= AB = BC. (K)la dudng tron
di qua A, B va tiép xtic véi AD, BC. P 1a mét
diém thugc (K)va ndm trong hinh thang cin.
PA, PB 1in luot cit CD tai E, F, BE, BF theo thir
tr cét AD, BC tai M, N. Chimg minh PM = PN,

TRAN QUANG HUNG
(GV THPT chuyén KHTN, DHOG Ha Néi)

Bai 1T5/485. Giai h¢ phuong trinh
2+y =4y+1]
2 +(y-2) =7

LAI QUANG THOQ
(Phéng GD& DT Tam Dwong — Vinh Phiic)

2 4 T?g#.glgcé S5 485(11-2017)

CAC LOP THPT

Bai T6/485. Cho a,b,cla d§ dai ba canh cua
mét tam gide. Chimg minh ring;
| 1 E
a {a+b]+b !b+f}+¢ EE‘+H} T P
g e +a
NGUYEN VAN QUY
(SV K3641TI, DH KHTN-DHOG Ha Noi)
Bai T7/485. Cho ham f(x) lién tyc trén [a,b]
vi ¢6 dao ham trong (ab),véi O<a<bh.
Chimg to rdng ton tai ¢ € (a,b) sao cho
, I 1 |
¢)= . + :
Se) a-¢ b—-c a+b
VU TIEN VIET
(Khoa CN & ANTT, Hoc vign An Ninh)
Bii T8/485. Cho tam gidc ABC noi tiép dudmg
tmn {G] Ké duong cao AH. Goi M la trung

b AM cit OH tai G. Chimg minh
trén truc dang phuong cua dudmg
i tiep tam gidc BOC va duomg tron
cua tam giac ABC.

a +b

NGUYEN VAN LINH
(Ha Ngi)

Bai T9/485. Cho a,b,c 1a ba so thyc khong dm
thoa man: ab < bc +ca=1.Tim gid trj nho nhat
(aj' +b' +e’ + SHEJC):
a'b’ +b'e’ +c'ad’
NGUYEN VAN Al
(GV THPT Lé Thé Hiéu, Cam L. Quang Tri)
TIEN TOI OLYMPIC TOAN
Bai T10/485. Tim s0 nguyén duong n<40 va
cdc so thure duomg a, b, ¢ théa mén
{3.1"; +¥b+¥e =1

Ya+n +Ub+n+ic+n ez'

TU HOU SON
(5¢ GD&DPT Ha Tinh)

Bii T11/485. Cho ba so nguyén duong a.b.c.
M&i lin thic hién, ta bién d6i bd (a.b,c) thanh

5. a+b||b+c||c+a .
o (55 5] o

ctia biéu thire: P =
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ring sau mot sb hiru han cac phép bién dbi, ta sé
thu dm,m mot bo gom ba so bang nhau (ki hiéu

[_r] la s6 nguyén 1ém nhit khong vuot qué x) .

NGUYEN TIEN LAM

(GV THPT chuyén KHTN, DHKHTN — DHOG Ha Noi)

Bai T12/485. Cho (D) 1a dudmg tron tiép xic voi

cic tia AB, AC clia tam gide ABC va tiép xic

trong véi dwdmg tron ngoai tiép tam gide ABC tai

X. J, K lin lwot 1a tim dwdng tron ndi tiép tam

gidc tam gide X4B, XAC. P la diém chinh giira

cua cung tron BAC. Chimg minh: P(AXJK) la
chim diéu hoa.

TRAN VIET HUNG

(Phi Tan, Chdu Thanh, Soc Trdng)

Bai L1/485. Bat dién ap w=U,cosmif (V) vao

hai diu mdt doan mach gﬁm tu dién mic noi tiEp

véi mot cudn diy. Biét dién dp gilra hai dau

dién léch pha 2?“ so voi dién ap hai dau doan

Dinh chinh: Bai T11/484 (trang 25) 50 bao 484, T10.2017 dd v

&

Tinh lim (3-/5 | x,. Thanh that xin 13i ban doc.

=

FOR SECONDARY SCH

Problem T1/485 (For ﬁ“ﬁade} Let
a=n"+2n and bh=n'+3n"+1. For each
neN, find the greatest common divisor (ged) of

a and b.

Problem T2/485 (For 7" grade), €
isescesles triangle ABC with 4=w

AC=AB=b. Outside ABC,

isosceles triangle ABD with Aﬂﬂ=ﬂﬂ3

Compute the perimeter of ABD in terms of a
and b.

Problem T3/485. Find all pairs of integers
(x,) such that x'y+x0° +2x") ~dx—4y+4=0.

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

mach va léch pha 5—: so vii dién ap gitra hai

ddu cuén déy, dién dp hiéu dung gitra hai diu

cudn diy bing 120V. Tinh dién ap hiéu dung
gifra hai déu tu dién va giira hai ddu doan mach.

THANH LAM

(Ha Nai)

Bai 1.2/485. Trén mat chat long c6 hai 11gu6n

song két hop dao dong dong pha, phat dong thoi

song ¢6 burde song bing 1,2cm. Hai diém Cva D

thude cling mat elip trén mit chit long nhén A, B

la hai tiéu diém. Biét hi¢u 5o khoang cich tir hai
ngudn toi C va D lan lugt la AC - BC =4.8cm

vi AD— BD =0,4cm. Coi bién d§ song do mdi

ngudn gii dén mdi diém trén elip noi rén déu

béng nhau. Tai théi diém ¢ ndo d6, 1i d) cua diém
C 14 1,5 mm thi li 46 cua diém D 1a bao nhiéu?

VIET CUONG

(Ha Ngi)

g oo

lim [_'I V3

H—# =+

] x, xin duge swa la:

TH&TT

(K) be the circle which goes through 4, B and
tangent to AD, BC. Let P be a point on (K ) and

insidle ABCD. Assume that P4 and PB
respectively intersect CD at E and F. Assume

that BE and BF respectively intersect AD and BC
@ H,m&ii"f . Prove that PM = PN.

| -' Tﬁﬂlﬁ.ﬁnlwﬁ:sysxmufﬂthms

2 +(y-2) =7
FOR HIGHSCHOOL

Problem T6/485. Let a,b,c be the length of
three sides of a triangle. Prove that
ﬂj{ﬂ-l-,}} .Elj'{b+c] ¢ [c+a}

' . {,x’+yj=4y+l

+ >a +b+¢
a+bht b ret  +a v,
(Xem Hr:E;J trang 34)
* TOAN HOC
S6 485(11-2017) ' CTusi U.'é 2 5
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*-.{‘p- (. ‘.1
.-h e ,_}
""'J{ ¥ LT r.-
f f ' uJTJ | I| \
o v [
.' KY TRUOC
J 1. I & i1 | 1
[ 2
"h—- RS,
Bai T1/481. Tim ceic so newnvén king am a, b. ¢

=)

]
thaer miian 9 YN, )

- -

(h+41Y vaa =
Léi gidi. Xét hai tnromg hgp doi vai a.

» Néu sb @ chin. a = 2n thi 9" + 952 = 81" + 952
¢6 chir s6 tin cung la 3, nhung s6 chinh phwong
bit ki khong cé chir s6 tan cling 13 3 nén bai todn
vo nghiém.
eNéusdale.a=2n+1=2cthib=0vaa=c
13 sd 16, Tir dé cé 9° + 952 = 41° = 1681 nén
"= 1729, suy raa = 3.

Bai todn ¢6 nghiém a = ¢ = 3, b=0.0
» Nhan xét. 1) Mot so ban bien doi nhur sau:

(b+ 417 -(3")Y =952, suy ra .¥

(b+41-3")b+41 +3)=952.
Do(h+41-3")+(b+ 4] +3“}Iﬂ5@éﬂhﬂisﬁ-
nguyén b +41-3"vab+41 +3¢o tinh chin lé,

dong thén tich cia ching bing
952 = 2476 =4.238 = 14.68 = 28.34.

Tir dé tinh durge két qua. Cach nay dai hon i gidi trén.
2) Cée ban sau co lon giai dang. Vinh Phac: T Kim
Nam Tudan, 6A2, THCS Yén Lac, Yén Lac; Thanh
Héa: Trinh Piec Tuan, 6A, THCS Nguyén Chich,
Déng Som, Dé Lé Trung, 6A4, THCS Quang Trung,
TP. Thanh Hoa: Nghé An: Hdang Hitu Khanh, Nguyen
Dinh Thitv, Nguyén Phiomg Uvén, Nguvén Quoc
Hieu, Trieomg Cong Canh, 6A, THCS Ly Nhit
Quang, D6 Luong: Binh Djnh: Nguvén Trong Khoi,
6A1, THCS V& Xin, Tay Son; Quing Ngai: Vo Thi
Hong Thu, 6B, THCS Nghia M$, Tu Nghia; Piép
Di¢u Chéu, Vin Nguyén Tuvér Minh, 6B, Da Thi Nine
Nguyvét, 6D, THCS Pham Vin Dong, Hanh Phudc,
Nghia Hanh.

VIET HAI

26TOHN HOC

' CTuditre S6 485(11-2017)

Bai T2/481. Clnene minh rang
| l | I

10072 M)

A=
000

Léi gidi. Cich 1. (Cich giai caa ban Hoang Lé
Bich Naoc, 6A, THCS Thai Thinh, Q. Déng Da,
1 1
L

|
HANGD. Taxét: B=——+—+...4 —
500 501 1000

¥ 1 1 (1 1 l )
= =t b — |=| =+ =t —
1 2 1000 i 2 499

[I I l ] (2 2 2 ]
=t —F b —— |=| ==+ —
I 2 1000 2 4 Qo8

iII[ I I I I
+.0t B +

s +
I 2 3 4 997 998 999 1000

_1_[i_l_ = [l_l] (L_LJ
"1 373 1000, 2 5) " Lo9g 999
A W W 11 4 ¥

Vim0 —— >0 e —
2 3 4 5
2

998 *}99
B <.

=

:{ ] | | ] | 1
P LSRRI AT R X R, (ol
21 500 501 1000 ) 2 2

%‘ Caeh 2. (Cach giai cua ban Dang Hinw Khanh,

6A, THCS Ly Nhat Quang, D6 Luong, Nghé
An). Ta co:

= : 2 ] =X 1 + +—I
1000 1002 1004 1500
1 ] 1 251 "5] |
< e + ... =
1000 1000 iﬂ'ﬂﬂ 1000 ?53 3
1 | | |
= + " L T
1502 1504 13506 2000
| 1 | 250 125 |
< -+ S S = < = —
1502 1502 1502 1502 750 6

Do do: A=B+C{l+i=l,ﬂ
3 6 2

» Nhin xét. Ngoai ban Ngoc va ban Khanh, cac ban co
I gidi 10t la: Quéng Ngii: Lé Tuan Kiét, Cao Th
Ngoc Tram, Vi Quinh Anh, Pham Thi Thu Nhung,
Vi Bam Hwomg Giang, Phgm Dinh Tdm, Vin
Ouang Tué, 7A, D6 Pham Thity Trang, Phan Ngoc
Tuvét Swomg, 7C, Nguvén Thi Yén Nhi, 1D, Do
Pham Kiéu Tram, 6D, THCS Pham Van Dong,
Nghia Hanh; Ngh§ An: Newvén Van Thanh Nam,
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Neguven Phwong Uvén, Nguvén Hoang Huy, Pham
Vian Quven, Tran Xuan Mai, Kieu Pinh Hai, Pao
Thai Hodng, TA, Lé Van Manh, Lé Hai Phong, Lé
Vidn Quun;:.; Tﬂm,c: Ngtvén Manh Canh., TB, Nauyven
Qudc Hiéu, Nguyén Dinh Thiy, 6A, THCS Ly Nhit
Quang, P6 Luong; Ha N§i: Nguyen Ngan Chi, TC,
THPT Ly Thai To, Trung Hoa, Ciu Giay; Phii The:
Vii Minh Khai, Cao Nege Khoa, Newvén Cong Hii,
7A3, THCS Lim Thao.

NGUYEN THI TRUONG

Bai TY481. Tim nghi¢m nguyén

e frind

ciromner Chid
"+ + 2006=(x+2017Y +(v=2018%8)
Lai giai. Cach 1. V& a nguyén thi

a —a=ala-a+ 1)dad +1)

chia hét cho 2 nén &’ va a luén cling tinh chin lé.
Bién doi phrong trinh da cho thanh

[{“zm?f—x’}—[_p’—{_v—zms]"}zmﬁ (1)

Nhin thiy v&i moi s6 nguyén dwromg x, ¥ ludn ¢6
(x + 2017) va x khac tinh chén 1&; (v — 2018) va y
ciing tinh chin lé. Do d6 (x +2017)° va x* kh
tinh chin le; (v — 2018) va y” cing tinh chi
Suyra (x+2017) =2 1as61é: 1" - (v s8W18)’
ong khi
khdng n
(1), phuomg

la s6 chiin; nén vé trai cia (1) 12 s6

vé phai cua (1) 1a 2016 (s6 chiin).

ta1 cac so nguyen duong x, ¥ thoa m

trinh di cho vo nghiém.

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

nguyén luén cé (o —a):s. Thit viy

a —a=ala —)Na +)=ala-1Na+1)& +5-4)
=5a-Dala+1)—(a—-20a—ala+1Xa+2)

Via-2,a—l,a,a+1, a+2iaﬁsnnguyenheu
tiep nén ¢6 ding 1 s6 chia hét cho 5, do dé tich
cua chung chia hét cho 5: va S(a-Dala+1:5.Vi

vay (a° —a)i5.
Bién d6i phwong trinh d cho thanh
[(.Hzm 7Y —(x+ znlﬂ]+[u.>_ml &) —(y—201 g]],.

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

N

f-‘sp dung bo dé, ta co vé trai cia (*) luon chia hét
cho 5 véi moi x, v nguyén duong. Con vé phai
ctia (*) la 2017 khong chia hét cho 5. Vi vy
phurong trinh da cho vo nghiém.O

» Nhin xér. Diy la bai todn giai phuong trinh sir
dyng tinh chia hét dé chimg 16 phuong trinh vé
nghiém. Két qua cua bai todn vin ding véi yéu ciu
tim nghiém nguyén ciua phuong trinh. Co rat nhiéu
ban tham gia gidi bii, uyén duong cic ban sau co lbi
gidi tht: Vinh Phie: Ta Kim Thanh Hién, 8A4, THCS
Yén Lac; Thanh Héa: Pham Anh Die, 8B, Thiéu
Dinh Minh Himg, 8C. Nguvén Tien Par, 9C, THCS
Nhir B4 $9, TTr. Bit Son, Hodng Hoa; Nghé An:
Neuvén Quoc Hiéu, 6A, Neguvén Phuwomg Uyén,
Netyvén Van Thanh Nam, TA, Lé Dinh Tit, 8D,THCS
Ly Nhit Quang, Cao Khdnh Linh, 8A, THCS cao
Xuin Huy; Quéng Ngii: Lé Tuan Ki¢r, 8C, THCS
Pham Vin Pong; Binh Phwie: Ddng Binh Van, 7/11,
THCS Tén Phil, Dong Xoai.

PHAM THI BACH NGOC
« Che fie gl
o AB = BD. Cac

af mhan i N dhweone

HBai 1 LB L) niekt He 12 Ll'l.rl'-:.ll.'lL"
; dwrerng thang AB va
thine CB car tiep

hen tal A cua dwerng tron (0) 1gi M. Chirng

AMN = ABD.

mind 7 Y
Lof gidi, Vi ur gige N\ o~/
el < C

ABCD i tip nén \ Jﬁ“—"\\
R \ / \
MCN=B4aD (1)

bt = Mﬂ
Theo gia thiet AB = DB AN/
nén BAD = BDA )

Lai co Ehﬂd = m (cung chén cung AB) (3)

Tir (1), (2) va (3) suy ra MCN = MAN . nén tir
gide MACN néi tiép. Suy ra AMN = ACD .

Homn nira, ACD = ABD (cting chiin cung AD),

dodé AMN = ABD .0

¥ Nhin xét. 1) Tir gia thiét bai toan ta co thé suy ra
CM 14 tia phin gide cua ACN . Két hop véi 1 gide
AMNC ndi tiép, ta cd A4MN cin tai M.

2) Cac ban sau cho lén gian tot: Vinh Long: Lé N
Hodng Kim, 9/1, THCS Nguyén Truimg T¢; Quing
Ngiii: Lé Tudn Kigr, 8C, THCS Pham Viin Dng,
Nghia Hanh; Ha N§i: Lé Tuan Tui, 9T, THPT dén lap

OAN
ensitgs 27
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Luomg Thé Vinh; Biic Ninh: Ngwyén Ngoc Khdnh,
9A1, THCS Nguyén Pang Pao; Nguven Hinu Tuan
Nam, 8A1, THCS Twr. Ché, Yén Phong, Nghé An:
Neuyvén Thi Linh Dan, 8D, THCS Ly Nhit Quang, Dé
Luong, Thanh Hod: Newyvén Tién Dat, 9C, THCS
Nhir Bd S¥, Ttr. Bit Son, Hoding Hoa.

NGUYEN THANH HONG
Bai T5/481. Giai phicong rinh
A-20V2-x =x—1. (1)
Lo gidi. PK: —J2<x<2,
Pit V2% =a (a20)=> x> +a° =2. (2)

Khi do PT(1) tré thanh:
(1-2x)a=x—1a—2ax=x-1. (3)
Cong theo vé PT(2) va PT(3) ta dugc:
(a-x) +(a=-x)=1=0. (4)
Giai (4) ta dwgc:
a_x=—'§ﬁﬁm_x=-=*ﬁ.

THI: y2-22 —.1:=_|;£4:=- 2-x" =

Do xi-ﬁ nén x- zsﬂxﬁ
Do d6 v2-x* <0. Truong hqrp$
TH2: Jz—f-_r;”ﬁ

2

zx*-[i-y@)ﬂg—z:u (5)

_I- IiJimzﬁ

S)tad
Giai (5) ta duoe x 1

28 T?g':"uggg S& 485(11-2017)

Két hop véi cdc diéu kién ta duge

1=y5+y10+2)5

4

14 nghiém duy nhit ctia PT di cho. O
» Nhdn xét. 1) Mot s ban, khi bién doi twong duong
d3 khong d6i chiéu nhimg gid tri x tim duge véi diéu
kién hodic khi bién doi hé qua thi khong thir lai, nén
dan dén két qua thira nghiém. Mot s6 ban da giai PT
da cho bing cich bién ddi vé PT da thirc bic cao,
nhumg cich nay khong duoce tr nhién.
2) Céc ban sau co 1o giai o1 Ha Ngiz Lé Tuan T,
9T, THPT dan ldp Luwong Thé Vinh. Thanh Héa:
Nguyén Hiru Nam, 9G, THCS Trin Mai Ninh, TP.
Thanh Hoa. Nghé An: Lé Phimg Hiép, 9A, Nguvén
Thi Linh Ban, 8D, THCS Ly Nhit Quang, D6 Luong.
Bén Tre: Ngo Quac Bao, 7/1, THCS My Hoa, TP.
Bén Tre. Binh Phwde: Pham Thi Kim Phic, lop 8,
THCS Tin Thanh, TX. Déng Xoai.

‘ TRAN HU'U NAM

. Giai h¢ phwong trinh

| x+dl+x" 5
: i T:"I-r
|1+1,_|']+'I"
dy 3
1+|4-—-ﬂ--—ﬂ
x x'

Lai gigi. DK: x # 0. Ta thay:
x4+ y14+x* >x+[x|=0 nén tir PT thir nhét ta c6

y>0, két hop voi PT thir hai suy ra

¥ 5 0= x>0, Bién di PT thir nhit ta c6
X

lx im—ﬁfmﬁf[ ] ()
Vi _f[r}zrﬂm.

Do f(¢) Ia ham dong bién trén (0;+ec) nén

(*) < y=—. Bién ddi PT thir hai vé dang

X

X+ J:“;."’I - 4:"’;-‘ +3=10.

Thay y=l viao PT trén ta duoc (:-:: —2)‘ =0
X
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& x=+2 vi x>0. Khido y=

N S

Vay HPT c6 nghiém duy nhit:
(x:v)= [sﬁ -‘?—] 0

»Nhdn xét. 1) Co nhieu & gidi sai voi céc 16i pho
bién: khéng tim tip xac dinh cua HPT, tinh dao ham
|4 x°

sai, stir dung bién m‘:u I+ —ﬂ ma khong

chimg minh x > 0.

2) Mt so ban chimg minh x > 0 twong doi dai dong
hodc khéng chimg minh x > 0 din den viéc phai thir
lai. Ngoai ra, dé chimg minh x = % co thé sir dung
cach nhan lién hop nhung lin giai s¢ dii hon.

) Céc ban sau co loi giai tot: Nghé An: Newyen Thi
Link Pan, 8D, THCS Ly Nhit Quang: Binh Phwic;
Nguyen Hoéng e, 11A, THPT chuyén Quang
Trung; Pdk Nong: Newvén Tudn Hai, 10 Toan,
THPT chuyén Nguyén Chi Thanh; Ha Nji: Hodng
Ting. 11 Toan, THPT chuyén KHTN., DHQG Ha
Thira Thién Hué: Ned Neuyén Quink Mo, 11 Todn 2,
chuyén Qubc Hoc Hué. Quing Nam:
Huvén, Huynh Dinh Ngoe Trde, 1171,
¥, 10/1, THPT chuyén Nguyén Binh
Nam Dinh: Lé Tién Dat, Nguvén nh Huvén, 12
Toan 2, THPT chuyvén Lé Hong Phong; Théi Binh:
Trdn Lé Phueomg Thao, 10T1, THPT chuyén Thai
Binh; Vinh Long: Chau Minh Khanh, 12T1, THPT
chuyén Nguyén Binh Khiém; Vinh Phic: Lé Anh
Diing, 11A1, THPT chuyén Vinh Phuc.

NGUYEN NGOC DAl
Bai T7/481. Cho so nguyen dweng n > |, Chimg

Tam Ky,

in 33n
minh rang —= < C% <

2n | Nanm+ | I
1.3.5..(2n-1)
24.6..(2n)

Lai giai. Dit P =

(2m)!
(n!)’

=2""P. Tacd

DE!hFC*. =

=M

Mo

_(1.3).3.5).{2n —1)(2n + 1))
2*4°..(2ny

I
2n+l

=1>2n+ )P Tirdésuyra P<

2

J2n+1

TR AT .
3’ 20 @n-1

{24){4 ﬁ} J(2n— 2}[217}] [ [

=5 < Tuong tyr:

(2n-1) i
Tir do suy ra P:}m]—:;{ }EJ
Jan 7 2dn

» Nhdn i todn ndy c6 nhiéu cdch gidi. Ching
han ca v nap kha hién nhién. Cac em sau day co

T il (co mot em khong viét tén va dja chi);
An: Lé Dinh Hiéu, Tran Tién Manh, 11Al,

chuyén DH TP. Vinh; Vinh Phuc: Le Anh
Diing, Nguyén Lé Sem, 11A1, Lé Ngoc Hoa, Chu Thi
Tharh, 10A1. THPT chuyén Vinh Phuc; Nam Dinh:
Neuyén Himg Som, 11A2, THPT Lé Quy Pén, Tryrc
Ninh, Lé Tién Dat, Tran Minh Hiéu, 12 Todn 2,
THPT chuyén Lé l[ﬁng Phong, TP. Nam Dinh; Long
An: Phan OQwy Léc, 10T, Lé Tri Phu, 11T1, THPT
chuyén Long ﬁm, [}uﬁug Nam: Pam Thi Xudn Y,
Neuvén Thanh Himeg, Ding Thi Tra My, 1001, Hunh
Dinh Nepe Trde. Lé Dao Van Trune, 11/1, THPT
chuyén Nguyén Binh Khiém. Tam Ky: Hung Yén:
Nguyén Lé Huy, 10A1, THPT Duong Quang Ham,
Vin Giang, Dwong Thanh Pat, 11 Toan 1, THPT
chuyén Humg Yén; Binh Binh: Nguyen Cing Khai,
10T, THPT Tay Son, Ty Som; Vinh Long: Chau
Minh Khanh, 12T1, Tran Linh, 11T1, THPT chuyén
Nguyén Binh Khiém, TP. Vinh Long: Thanh Héa:
Thiéu Dinh Minh Himg, 8C, THCS Nhir Ba S¥, Bt
Sem, Hofing Hoa, £ Cao Bdch Timg, 8B, THCS
Trin Mai, TP. Thanh Hoa, Lé Tién Dat, 11A1, THPT
Nong Cong 1; Biic Giang: Hoang Mai Phieemg, Chu
Thi Ngdn, 11 Toan, THPT chuyén Bic Giang, TP.
Bic Giang; Bén Tre: Lé Neo Nhat Huy, 10A1, THPT
Lac Long Quéin, TP. Bén Tre; Da Niing: Nguyén
Twomg Duy Bao, 11A2, THPT chuyén Lé Quy Don

TOAN HOC 29
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Binh Phwdre: Trinh Hoang Hiép, 11A, THPT chuyén
Quang Trung, Nguvén Dinh Thinh, 12T3, THPT
chuyén Binh Long; Ha N§i: Hoang Tung, 11 Toan,
THPT chuyén KHTN, PHQG Ha Noi, Dik ‘\iﬁng
Newyén Tuan Hei, 10 Toin, THPT chuyén Nguyen
Chi Thanh: Thai Binh: Trdn Lé Phieong Thao, 10T1,
THPT chuyén Thii Binh; Quang Binh: Ho Anh, 11
Toan, THPT chuyén V& Nguyén Gidp.

v DINH HOA

Bii TRA481. Cho nr gioe ALCLD ngoa liep
trcrme tran (Y. E, F. G theo thae twe T giae diem
] It I i ane (AR, CINH, | I." {5
H.‘r'l i i 1 Ol 'I.." vier OA s C.him
HE ire ARG = Al "-'.;-,{ .I".I:'-.I-
Ldi giai.
L P
977\
A 2P ”
| X K
FaT—l IM*'{; II'I |
L . = -3
Gor M,N, P, ¢ i - ﬁ‘-.mﬂ‘."‘-""":'h
h 0 T
theo thir tu la
tiep diém cua duomg
tron () v cac canh o o
AB, BC, CD, DA. Ap dung g |
dinh Iy Newton cho tir gidc v o S
ngoai tiep ABCD ta dugc \ ]
AC, BD, MP, NQ dong quy tai G. \N |

Xét cuc — dbi cuc dbi véi dudmg tron (0).  VE
Theo dinh I La Hive: G thube MP 13 duomg doi
cuc cia diém E nén dwong dbi cyce cua G di qua
E. Mit khic G thupe NO la duomg d6i cuc cua
diém F nén dudmg doi cyc cia G di qua F. Viy
EF 1a dudmg dbi cuc cua G doi vai (0), suy ra
CG L EF, hay OK | EF. Tir d6, néu goi L la
giao diém cua EF va AC thi (ACGL) = -1 (hang
diém diéu hoa co ban) = K(4CGL) = -1, ma
KG L KL (do OK L EF), nén AKG = CKG.

Chimg minh tuong ty ta ciing c6 BKG=DKG.0)

TOAN HOC
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> Nhn xét. Hiu hét cic 10 gidi gl vé Toa soan déu
str dung tinh chiit cia chiim dicu hoa dé giai bii todn
ndy. Sau dy 14 danh sdch hoc sinh 6 1o gia tot: Ha
Nji: ¥l Thanh Thao, 11 Todn, THPT Som Tay; Vinh
Phiic: Kim Thi Hong Linh, 11A1, THPT chuyén Vinh
Phiic: Biie Ninh: Nguwvén Ngoc Khank, 10 Todn,
THPT chuyén Bic Ninh; Bic Giang: Chu Thi Ngdn,
|1 Toan, THPT chuyén Bic Giang; Humg Yén:
Diwong Thanh Dat, 11 Toan 1, THPT chuyén Hung
Yén; Nam Dinh: Lé Tién Pat, 12 Toan 2, THPT
chuyén Lé Hong Phong; Nghé An: Trdn Tién Manh,
11Al, THPT chuyén DH Vinh, TP. Vinh, Bach
Quang Higu, 11A1, THPT Cira Lo; Quiing Binh: Ho
Anh, 11 Toan, THPT chuyén V& Nguyén Giap: Thura
Thién Hué: Nguyén Trung Kién, 11 Toan 2, THPT
chuyén Qudc hoc Hué: Quang Nam: Dam Thi Xudn
Y, 10/1 THPT chuyén Nguyén Binh Khiém; Lim
Pang: Nguyén Huynh Tuvén, 11 Toan, THPT chuyén
Thang Long, TP. Da Lat: Binh Phwée: Liu Tri
Ciucng, 11T4; THPT chuyén Binh Long; Sée Tring
Hinvnh G 5. 11A1, THPT chuyén Nguyén Thi
Minh @‘:ﬂg An: Phan Owv Loc, 10T1, THPT
ch ng An.

HO QUANG VINH

Khonge am X. 1.

ai T9/481. Cho ba so fun
Ll W = A ||'_-r_r' I_'.',

thoa man 2 : i lem mhat

'-Illl-l |I:1Ir|.--rI I-‘:-|| -I 'LI — .
4y 4

Léi gidi. Dita=2'b=4,c=¥.

Tacoa, b,czlvaa+b+ec=4.

Chay T=abe=2".2" . 2%=2"2"#=2%
Do do S dat gid tri 16n nhat (nho nhat) khi va chi
khi 7 dat gié tri 1én nhit (nho nhét).

Gia Iri :’-Eiru nhdr: Ap dung bat dang thirc Cauchy
cho ba s0 thyre duong ta co

vial nho nhar

4 1. A4
::'i-i Iﬂg [ ] =Elﬂg1§. Pang thirc xay ra

3
WS T | 1
khi vi chi khi a=£:r=::=-j a::rr=2_-.:=3z=1ngzi

Gid tri nho nhat: Nhan xét: néup > 1,¢ > 1 1a céc
s0 thue thi (p— 1)g - 1)20=pg2p+q-1.(%)

https://tieulun.hopto.org



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

= 6521= 85> % Ping thire xay ra khi va chi

khi (a, b, €) la mdt hodn vi clia cac s6 (1, 1, 2)
&> (x, 2y, 3z) hay 1a mét hodn vj cia (0, 0, 1)

-::rl:x,_r.:]ri{ (l,{],{]].[ﬂ,—%,{]],[ﬂ.ﬂ,;—]}.

Viy gid trj 16n nhat cua § bang %mg3 % gia tri

nho nhit cia S bing % 0

# Nhin xé. Diy 1a bii todn co ban, hay. Cic ban hoc
sinh sau co loi giai tot: Bic Giang: Chu Thi Ngdn,
Hodng Mai Phieomg, 11T, THPT chuyén Bac Giang;
Hung Yén: PDoan Phiu Thanh, 10T, Dwong Thanh
Ear, 11T1, THPT chuyén Hwng Yén; Vinh Phie:
Neguvén Lé Som, 11A1, THPT chuyén Vinh Phiic;
Thanh Hod: Thiéu Dinh Minh Himg, 8C, THCS Nhix
Ba Sy, Hoing Hoa, Hd Cao Bdch Timg, 8B, THCS
Trin Mai Ninh, Lé Tien Pat, 11A1, THPT Nong
Céng 1; Ha Tinh: Nouyén Tudn Khdnh, 11A1,

Véim=0,x+1=1=>x=0, thod mén.
Dép s6: (m, n) = (0, 0) va (m, n) = (1,0). 0
# Nhin xét. Diy 1a mét bai todn dé va cé nhiéu ban
tham gia giai bai nay. Trong sb cic 11 giai tot ¢6 cic
ban: Vinh Long: Chau Minkh Khanh, 12T1, THPT
chuyén Nguyén Binh Khiém; Nam Bjnh: Lé Tién
Pat, 12T2, THPT chuyén Lé Hdng Phong: Vinh
Phiic: Newyven Lé Som, 11A1, THPT chuyén Vinh
Phiic; Thanh Hod&: Thicu Dinh Minh Himg, 8C,
THCS Bit Som, Hofing Hoa; Quang Nam: Ham Thi
Xudn Y, 10/1, THPT chuyén Nguyén Binh Khiém;
Nghé An: Lé Pinh Ti, 8D, THCS Ly Nhit Quang,
D6 Luong; Binh Phude: Negwven Tan Tai, 11A,
THPT chuyén Quang Trung.

PANG HUNG THANG

Bai T11/481. Cho ddyv sd i) thoa mdn
= |:L

'l 3 III g

3

0T N

&

| (1]
PFane gddhy 8o oo onn Ran i han vy

Clum

V1 Jierh I.|r|': ":.rlnl.- ] :!'.u'n'd' CIEH W Ol

gidi. (Theo da s6 céc ban)

THP: .
Cu Huy Cin, Dire Giang, Vii Quang; Quing ‘Tu: gia thiet da cho, suyraw, =0, n=2,3,...

Ho Ank, 11T, THPT chuyén Vo Neuyén Gidpg
Thién Hue: Phan Hodng Minh Pirc, 11 PT
chuyén Quoc hoc Hué; Long An: Lé i, 11T,

THPT chuyén Long An. g
NGUYEN MINH bUC

H-'-li [].“lr"‘Hi. IIFII:-'E'-' Feld 8 £l -ca.:.'_." i fir minien
i | E I

(m. n) sao cho 3

Lai giai. (cta ban Dwong Thanh Pat, 11 Toanl,
THPT chuyén Hung Yén. Hung Yén)
TacH2"3"-1=x (xeN) ¥ +1=2"3" (1)
Vain21:Khidox + 1 =0 (mod 3)

= ¥ = -1 (mod 3). Piéu nay khéng xay ra vi
X=0hoicxX*=1(mod3). Viyn<1=n=0.
Khi d6 (1) trér thanh * + 1 = 2",
Vaim=2thix+1=0(mod4)=x" =-1 (mod 4)
khong xay ra vi x* = 0 hodc x* = 1 (mod 4).
Viym e {0, 1}.

Véim=1,¥+1=2= x=1, thoa mén.

s chinh plaeen

Tiép theo, ta chirg minh u, < %. Ynel.

Vain= 1 thi =ﬂ-=:é—.

Gia sir , {lz thi tir log, u,., =[:1J :{_‘]1 .

4

1
suv ra 1':.'[ 1 Jl
u —| =
F n'l'l 4

X

Xét ham sé £/ x]=[é

e

—log, x, voi IE['D;%].

4

—

Khi d6 f*(.ﬂ:[g In-

-2 2I - : 1 > ! = ] l =ﬂ.‘ﬁ"xe[ﬁ;—l~].
In— xln— - -
4 4

TOAN H
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Viy fix) 12 ham déng bién trong [ﬂ;é} nén

F(x)< j'[%]:ﬂ,ﬁxe[[h%].

Tir ddy suy ra u,.; = u,, tirc (u,) la day ting va
bi chiin trén nén c6 gidi han hiru han, gia s la
a. Khi d6, chuyén qua gioi han, ta thu duge

b\ - i
log, a ={-]- f::v-a:l, do f{x) 14 ham dong bicn
¢' 4) 7
trong [ﬂ;‘—; nén nghiém do la duy nhat. 03

»Nhén xét. 1) Diy 1a dang todn co ban vé diy so
sinh bai ham mi, cdn vién tro céc kién thire vé dao
ham ciia ham siéu viét. MOt s6 ban da tim duge gidi
han théng qua tinh chit ciia him nguge.

2) Cic ban sau ddy co loi giai ding: Bide Giang:
Hoang Mai Phuong, 11T, THPT chuyén Bic Giang;
Bén Tre: Lé Ngé Nhgt Huy, 10A1, THPT Lac Long
Quin; Binh Phwie: Nguyén Hoang P, 12
THPT chuyén Quang Trung; Humg Yén: D
Thanh Pat, 11T1, THPT chuyén Hung Yény
Thién Hué: Dueemg Ding Die, 11T2, Qu
Long An: Nguvén Thj Nedn Triic, Lé i, 11T,
THPT chuyén Long An; Nam Y Trdan Minh
Hiéu, Lé Tién Dat, 12T2, THPT chuyén Lé Hong
Phong: Quang Nam: Lé Ddo Vin Trung, Phan Vin
Chinh, 11T1, THPT chuyén Nguyén Binh Khiém;
Nghé An: Tran Tién Manh, 11A1, THPT chuyén
PH Vinh, TP, Vinh; Vinh Phie: Nguyén Lé Som,
1 1AL, THPT chuyén Vinh Phic.

NGUYEN VAN MAU
Bai T12/481. Cho tam gide ABC, (O) la diromg
ron neogi H}-.".,h, (Og). (OF) theo thit ne la ca
diecmg trom mixtilinear img voi cde dinh B, C
(dieomer tron mixtilinear wng ven dinh B la dwemg
trom tiep xue veri hai canh BA, BC dong thon tiep
xtic trong vai dirgme on (O)). M, N theo thie tie
la .’r'f'*'_rr diem cua (O) va (Og), (Oc). (M), (N) theo

32 TOAN HOC
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thie fie la cac dgmg von co tam la M, N va tiép
(B, Churmg minh rang tdm vj
neoai cua (M), (N) thuoc BC.

xue vert AC,

Lai gidi. Ta cin c6 hai bo dé.

Bé dé 1. Cho tam gidgc ABC khong can tai A, (0)
lik éieime trin ngogi tiép, I 1 tam dwong tron nai
tiép. (Og). (Oc) thea thir e la cde dwomg tron
mixtilinear tmg vai cde dink B, C. M, N theo thir
fir la ff-_irf diem cua (O) va (Og), (O¢). Khi do Al
BN, CM ding quy.

Chiing minh. Goi S 14 giao diém cua BN va CM;
P, O theo thir tr 1a giao diém thir hai cia MI, NI
va () 1, 1a tim duémg tron bing tiép img véi
dinh A ctia tam giac ABC (h.1).

Himh |
D& thiy P. O theo thir tr |3 trung diém cua cc
cung ABC,ACB. Dodb I, = BP N CQ.

Tir 6, chii ¥ ring S = BN nCM; [ =PM nON,

BOM
CPN ]
suy ra S, I, I, thing hang. Két hop vai 4, 1, I
thiing hing, suy ra §, /, 4 thang hang. Noi cach
khéc AL BN, CM dong quy.

dp dung dinh 1i Pascal cho su diém [

B6 dé 2. Néu 5., 5s. S theo ther tw la tam vi e
ngodi cua cac cdp dwomg fron ((;), (0s) (Ch),

(O (64, (Ok) the Sy, 53, 5 thdng hang.

B6 dé trén rit quen thude, khong trinh bay cach
chimg minh & day.

https://tieulun.hopto.org



Hinh 2

Tror lai giai bai todan T12/481.

Goi S la giao diém cua BN va CM: H, K
tyr 14 hinh chiéu cua S trén AB, AC (

Theo b dé 1, S, 4, 7 thing hang é{: AS 1a

phén gide cia HAK. Viy duemgS¥n (S), tam S,
ban kinh SH = SK, tiép xtic vai AH, AK.

Tir do, chii ¥ ring B 1a tim vi tr ngoai cua (NV), (S)
vi C la tam vi tr ngodi ctia (S), (M), theo bd dé 2,
suy ra tim vi ngoai cua (M), (N) thuge BC. O

» Nhgn xér. Chi co nim ban tham gia gidi bai todn
ndy. Nhin chung léi giai cia cac ban déu phai tinh
toan nhiéu. Xin néu tén ca nim ban: Biic Giang: Chu
Thi Ngdn, 11T, THPT chuyén Bic Giang, TP. Bic
Giang; Thanh Héa: Lé Tién Dat, 11A1, THPT Nong
Céng 1, Nong Cong; Quang Nam: Lé Ha Khiém,
THPT chuyén Lé Thanh Téng, TP. Héi An:; Lim
Pong: Vo Minh Qudn, 10T, THPT chuyén Thing
Long, TP. Da Lat; Long An: Pham Quy Lic, 10T1,
THPT chuyén Long An,

NGUYEN MINH HA

Bai L1/481. Hai var nho co khoi heomg lan heor
fer my va ma voi my = 3ma dang dao dong dicu

ﬁ‘

h=h1

hoa cung bién do 10 cm wén hai dwromg thang
cting song song v truc O va co hinkh o hiéu cuia
Vi tri cdn hgfmg lén tryc Ox trung vai O. Thoi
dicm ban dau, vat my co li di 53 em v dene
chuyén dong nhanh dan con vit ms di gua vi tri
cdn bang theo chicu am. Biét hink chiéu ciia
chiing lén true Ox gdp nhau lan ddu & vi tri ¢6
toa do -5 cm u.r dang chuvén dong ngurge « hiéu
nhau. Tinh 6 s6 gitea ;.f'r;nng ndne cia vdal my va
ctict vt mis tai thai diém hinh chiéu cia chting

fréen truc Ox gdp nhau lin thir 2017.
Léi gigi. Thoi diém gip nhau & vj tri x = -Scm:

I 5T, , 5

f=—=—= suyTa —==—

4 12 o 3
Ap dung cong thirc A =x +p—;
(0

3

nén khi Whau 1aco; — E

g nang cua 2 vﬁt khi hinh chiéu cta
gap nhau lan thir 2017 1a:

W _myi _27 o
W, myvi 25

» Nhdn xét. C6 hai ban c6 1o giai ding: Vinh Phic:
Newven Lé Som, 11A1, THPT chuyén Vinh Phiic; Hai
Duwong: Nguyen Ding Som, 12A, THPT Nam Séch.

NGUYEN XUAN QUANG
Bai L2/481. Cho mach di¢gn RLC mdc néi rf&;.r;l,
trong do R°C < 2L. Pat véao hai dau daan mach
dien ap xoay chiéw w = U2 cos 2, trong do L
co gia tri khing dii, [ co thé thay doi diee. Khi
f=f thi dign ap hi¢u dung trén tu co gia tri cire
dai, mach tiéu thu céng sudt bing 75% cong
suat cwe dgi. Khi tan sé cia dong dién la
100 Hz rhi dién ap hi¢u dung trén cudn
cam thuan co gia trj cuce dai. Dé dign ap hiéu
dung trén dien tra dat cuwe dai thi 1in 50 cua
dong dign phai hang bao nhiéu?

Lo gidi. Vi: P = 0,759, = L=2
& 3
2 2 3
s RP = RV gasU
R~ RMZy~Z4) R
TOAN HOC
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23R +3(Zy-Z) =4R =K =3Z,~Zq) (1)

/ L R
K.hi LII b u‘: 2 = e
Cn T'.-rf; c 2

(2)
P . I
Khi Uses: 255 = = (3)
CJL_R
C 2
. : R’
[ (2) =2} =2 .2y, g (4)

Tir (1) va (4)

=32y~ Ze) =22(Z—2,))=32 =57y
PROBLEM...

7485, Given a function f(x) which

is continuous on [a,h] and differentiable on

Problem 1

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

¢ € (a,b) such that

f{f‘}—

- b -C ﬂ+ﬁ-¥
FOR HIGHSCO HI(

18445, Given a triangle ABC
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 circumeircle of BOC and
the Euler circle of ABC.

Problem

Problem T9/4%5, Given three nonnegative real
numbers a.b,c satisfying ab+bc+ca=1. Find

the minimum value of the expression

(ﬁ'! +b+ct+ 3abc)1

Pe= —
2R e bt vea

S6 485(11-2017)
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- 2nf, = I —Erﬂ:::rm:—?—m:
Eke - i LC 3 | L] 3 ] @

(5)
Tir (2) va (3) = i =477 [, f = @] = 0y, (6)
5

'i.fr

Theo dé bai: f, = f, +100= f, =150Hz

= /o =504/15 Hz. O
» Nhin xér. Chic mimg hai ban da cd lin giai ding:
Nam Binh: Lé Tien Dat, Vii Thi Digp, 12 Toan 2,
THPT chuyén L& Hong Phong, TP. Nam Dinh.
PINH THI THAI QUYNH

Tir(5)va(6) = o, = %m, = fa=

TOWARDS MATHEMATICAL OLYMPIAD

Problem T1/485. Find positive integers n < 40
and positive numbers a, b, ¢ satisfying

Q a+3fﬁ+@'€=l

Ja+n+Jb+n+Jc+nEE

! 3 3 3 3
“roblem T11/485. Given three positive integers

*0

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

(=252

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(AXIK) is
a harmonic range.

Translated by NGUYEN PHU HOANG LAN
(College of Seience - Vietmam National University, Hanoi)
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TIENG ANH BUA EAE BAI TBAN

BAI SO 25
Problem. Lot (C) be the graph of the juncion  Notice that, changing variable means translating the
fla)=x" +2x  + e +8c+16. Find the paorameter 8raphs left or right. And for our problem, we can do
R e e i B u'...f*. (4 any graph translation without lost of gene:ralit},a
fstinet points For the last function f(x)=x" +!(n - .S‘J_t? , We can
Solution: First, we observe that finding the intersections | v o

between (C) and the line y = ax + b is cquivalent to  check that its graph has W-shape or V-shape
finding the intersections between the graph of
y= x'+ 2x" +nx" and the line y=ax+ b —(8x + 16).

Therefore we can assume that f(x)=x* +2x* +ny>,  carefully, we can investigate the sign of derivative
J'(x)). From the information about the graph, we see
that those required lines in the problem exist if and

1
depending on n-"E 1S megative or not (more

And similarly, for this problem, we can ignore any
linear part “px + ¢ whenever it arises.
Second, by changing variable and ingnoring the linear only if n- 2 <0 or n< E-

rt, we can transfo =x'+2x +mx’ into a
part, we can transform f(x) = x s gy . Remark: | learnt about the problem and the above solution

biquadratic form of which we understand very well.  i; come online material.

More specifically, we have Tir vieng:

(x+a) +2(x+a) +ulx+a) = eraph - 46 thi

X +daxr +6ax +..42x" +6ax” +..+nx, parageics :th,am 80 S o

| g7 : bo gua, khong tinh dén
Therefore if we change the variable X=X—o and - : tuyen tinh
' ||.r1.I Cifal fUF TR : 'II’I'.'I Uﬂﬂg
ignore the linear part, we can assume that i :w:. ” e~ :fiﬁl:lgﬁénﬂg ph
. nves el : khao sat

1. H;ll |U:-ll.¥ _|' ¥ i el PLETERT v} fricirt ||I...I|_|I.i. Vel ey gl e A .II-|'|.._'

minfr il

§ B chgn, nehila fa ton fid 80 M sao cho Nx) < M, ¥

(1 ctine la ham sa trcn oo

Léi gigi. Vi {14 ham tuin hodn nén thn tai 86 7> 0 sao cho
Ax) = fix+ T, vé&ri moi x.

Trong trudng hop dic biét, tip gid trj cia him fbing A[0; T7).

O day, ki hiéu A[0; T]) 1a tdp hop: {fx) | x thude doan [0; T]}.

Mat khac /14 ham lién mc trén doan [0; 7] nén fdat gia trj 1on nhét trén [0; T).

Tir d6 (1) duge chimg minh.

Dé chimg minh phén (ii). chiing ta sir dung dinh nghia ciia dao ham. Thét viy véi moi x,, ta cd

1 h x)=-flx ] flx+T)=fx%+T 4

fl:.l'u]:ll.[ﬂf{ Irl fl IJ'}: I.l.[n 1 ( } {ﬂ ]=f(1'ﬂ+r:l,
Xl _‘-—_rn x4 T —exy 41 {_T'!"T}-{.Tu "-T}

trong dé dang thirc thir 1'_mi c6 dirge 1a do /13 ham tudn hodn.

Chu y: Chung ta co the sir dung cac tinh chét trén dé chi ra mdt ham sé khong tudn hodn, ching han

ban ¢6 thé dp dung phuwong phap niy dé chimg to ring cde ham sb f(x)=sinx®, f(x)=cosx’,.. ld

khéng tuan hodan.

Nhgn xét. Céc ban sau c6 bai dich tot, g bai dén Tod soan som: Hung Yén: Podn Phi Thank, 10 Toin 1, THPT
chuyén Hung Yén; Thira Thién Hué: Phan Canh Mink Pinece, 12 Toan 2, THPT chuyén Qube hoe Hué; Quing Nam:
Niuvén Thanh Himg, 10/1, THPT chuyén Nguyén Binh Khiém.

HO HAI (Ha Noéi

TOAN HOC
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FHU{JNG PHAP

GIART TOAR

I. MO DAU

Dinh 1y thing du Trung Hoa 13 tén ngudn phwong Tay
dat thém, ngudi Trung Qudc goi nd 1a bai todn “Han
Tin diém bink”. Han Tin 1a mjt danh twong théd Han
Sa, timg duge phong tudc vwong théi Han Cao T
Liru Bang dang dymg nghiép. Sir ky Tl.r Ma Thién viét
ring Han Tin 1a tuémg tr6i ga khong ndi, nhimg rit mf:
tai vé& quin sur. Tye l:r: ring khi Han Tin diém quﬂn )
dng cho qu:m linh xép hang 3, hing 5, hang 7 roi hac-
cho s0 dur moi hang, tir 46 ng tinh chinh xac quén 50
dén timg nguai. Cach diém quén s0 da durge Ong the
hién qua bai tho sau: ‘*

Tam nhdn dong hanh that thip hy. @
Negii thu mai hoa trap nhdt chi

Thit tir doan vién chinh bdn
Trie beich linh ngil tién w’?
Dich
Ba ngwdi cimg di it bay chue

Ném cé mai hoa ham mot canh
Bay gé sum véy vira mia thing
Trie trdm link ndm biét s6 thanh
(Newdi dich: Trinh Bai V§ din nha Minh).
Ban chit cua bai toan Han Tin diém binh day la viéc
giai HPT dong du biic nhat
x=a,(modm,)

x = a,(modm, )

| x=a, (modm,)

trong dd my. m,..., mg 1 cic sO nguyén duong d6i mot
nguyén 16 cing nhau, vdi bai todn cia Han Tin thi
k=3:m=Fm=5m=T.

36 T?ﬁc:-fggcé S8 485(11-2017)

nmﬁrnﬂncwmuucnon
VA MOT SO UNG DUNG

NGUYEN DUY LIEN
(GV THPT chuyén Vinh Phic)

Dinh Iy l"h:.'lng dur Trung Hoa

Cho k 56 imguvén deemg dii mot nguven 1 cting nhau
W Bnen B VA 6y, @5 @ B Kk 56 nguvén tuy v, Khi
do HPT Jriuf dir ru_rffn rirth

X = a,(modm, )
Y = d,(modm, )

| v = a (mod my, )

iy mhat modido mym;..
inh dinh Iy

e minh st duy nhar. Gia sir hé c6 hai nghiém
LV, suyra x=y (modm,). Vi =1Lk.

m; 461 mot nguyén 16 cing nhau nén
x =y (mod mym,...my) tic 1a x va y cing thude mot
Iop lhan g du modulo mym;...my.

2. Chimg minh sir ton tai: Ta sé v iét cde nghiém nhu
1& mot t& hop tuyén tinh cla cac SO @1, G2y & Ching
han x = Aa) + Asax + ... + Awa; v cic A; phii tim
thoa min 4, = 0 (mod m,.} vj#ivad =1 (modm)
it Ny = mams...my; No = mmy..my; ... ;

g,

N, = myma.. m mgq..my .. Khi dé vi (mg my) =

= (m,, my) = ... = (m my) = (my, M) = .. = (g, )
= | nén (N, m)=1vi m, |.N,._,"u"j#i. Vi (N, m)=1
nén ton tai &V ', sao cho NN =1 (mod m).

Dén déy ta dit 4,= N N thi

A:=1(modm), A, =0(mod m;), Vj=1i
(vi N, = 0 (mod m)) = A; = 0 (mod m)).

Khi dox=Aday +Axax + ... + A,a
= NN, g+ NN lay + . + NN, g,
58 thoa x= N, N, 'a, =a,(modm ) (Vi 1t ca céc thira so

con lai déu chia hét cho m,).

Nhiin xét. Bmh Iy thing du Trung Hoa hhﬂng dgnh vé sy
ton tai duy nhat cta mt lop thang du cic 50 nguyén thoa
mdn HPT ddng du tuyén tinh. Du dé cb thé sir dung dinh Iy
dé giai quyél nhimg bai todn vé sir tom v dém cac so
nguyén théa mdn mt hé cic du.u kién vé quan hé dung dhr,
quan hé chia hét..., hay dém sb nghiém cia PT dbng du.
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l.':hfn'lg minh cho bai todn sd hoe chia hét. Viée sir dung hop
ly cac by my, my,.... my vt b§ ay, @;...., gy trong djnh 1y cho 1a
nhieu két qua I:ha thil vi va tir d6 ta ¢6 thé lap duoe nhidu
bai toan hay va kho.

Sau day tOi dua ra mdt s6 (mg dung cua dinh 1y thiing
du Trung Hoa dé gidi cdc bii toan s6 hoe ma ching ta
thutmg gép.

IL. AP DUNG CO BAN GIAI HE PHUONG
IRINH PONG DU TUYEN TiNH

Vin dung tr tromg cia dinh 1y thing dur Trung Hoa,
chung 1a co thé xidy dung mjt phmmg phap hiéu qua
trong viée gidi HPT dong dur tuyén tinh.

Cich giai

o Buoe 1. DR m=mpmn..m,=Nmviii=1,2....n
o Biede 2. Tim céc nghiém N, ' cta PT Nx=1 (modm).

o Buecre 3. Tim duge mét nghig¢m cia hé la:

. p =l
X, =Zw,hr a,

» Biece 4. Két ludin nghlém x = xy (mod m).
Thi du 1. Ddu tién ta dén vii bai the 46 dein @ian
Vigt Nam; Trung Thu
Trumg thu gio mait tréng trong
Phi phueemg dong diie, dén long sao sa
Rui whau di dém dén hoa
Quan quanh, quanh quian bie o 1t ai hary
Két ndm chan s6 dén Iy
Bay dén ket lai con hai ngon thira
Chin dén thi bon ngon dir
Dén hoa bao ngon ma ng;j;rr neo lang,
(Cho bidt 56 dem trong khoang 600 dén g
Lo gigi. Sir dung dinh |y thang du Trun
nhir sau. Goi s6 dén 1a x (x e Z,600

x=0( 3)
bai tho ta c6 HPT dong dir: < x = 2 (mod 7).
x=4 (mod9)
Ny=79=63=3 (mod5)=> N, =2;
Ny=5-9=45=3 (mod7)=> N,' =5;
N;=5-7=35=8 (mod9) = N;' =8.
Tir d6 ta cod
x=21630+5452+8354~=1570=310 (mod 315)
= x=3104+315k, ke Z.
Do xeZ,600<x<700 trdésuyra k=1 vax=625.
Viy so dén la 625.
Hode giai theo cic Cy thoi xua nhu sau: Goi x 12 s6
dén (x la sé nguyén duong trong khodng 600 dén
T00), x chia I1+:t cho 5, x chia cho 7 du 2, x chia cho 9
dur 4. Chuyrﬁngmdukhl chia cho 7 va cho 9 déu it

hom Hﬂthlﬂﬁdﬂﬂ¥;,5u3’rﬂx+5'ﬁ!ﬂhla hetchucaﬁ
7. 9. Bji 50 chung nho nhit cia 5; 7; 9 nim trong

khoang 600 dén 700 la 315 x 2 = 630. Viy so dén s&
la630-5=625.

Thi dy 2. Gigi PT dong dir = | (mod 144).

Lo gidi. Vi 144 = 16.9 va (16,9) = 1 nén theo djnh 1y
thing du Trung Hua nghi¢ém cua bai todn chinh Ia

=l [mnd]ﬁ}
nghiém cia HPT

¥ =1 (mod9)
PT .« = 1 (mod 16) ¢6 4 nghiém: x = +1, +7 (mod 16).
P’Trnl{nnd‘}}mingumﬂ x=%] (mod 16).

Do d6 ta co tat ci 8 hé sau
x=1(modl6) D ‘x=1(mod16) %)
=1 (mod9) : {.TE -1 (mod 9) '
xm—] = =] (modlé6
{r (mod 16) a3, {x ( ) @),
x=] (mod9) x=-](mod9)
x=7 (modl6) s x=7 (modl6) ()
x=1 (mod9) x=—1 ({mod9) :
x=-7 (mod16) 7. =—7 (modl6) @),
x=1 (mod9) x=~] (mod9)
Ci 8 hé dé vii k=2 vi
N, = (mod16) = N7 =9= N,N," =8I;
=7 (mod9) = N;' =4= N,N;' =64,

ban diu c6 tat ca 8 nghiém sau
:x=181+1.64=145=] (mod144);
(2):x=181+(-10.64=17 =17 (mod144):
(3):x=(-1).81+1.64=-17 =127 (mod 144);
(4): x=(-1).B1+(-1).64 =-145=143 (mod 144);
(5):x=T781+1.64=631=55 (mod144);
(6):x=T7814+(-1).64=503=T] (mod144);
(7):x=(=7).81+1.64=-503 =73 (mod144);
(B):x=(-T7)81+(=1).64 =—631 =89 (mod144).

Nhin xét. Nhu vy dua vio dinh Ly thang du Trung Hoa ta
¢ the dem dua;nr.' qg nghiém cua mgt PT dong du. Chiing ta
hily cu thé héa ¥ tuémg nav t]mng,qun Thi du 3 va 4 sau diy.
Thi du 3. Cho m la mdt s6 nginvén din mg. Tim 56

nghicm ciea PT: & = x (mod m).

Lo gidi. Gid sit m = p" pi* _p" (p; € p.at, e N').
Tach x° =x{modm) <> x° E:.r{m:ld‘qﬂ* ){W—‘-’l.l.,.,ﬂ
e x{x-1) Eaﬂ(mudp ]["-:-": =15 k)

Vi(y, x-1)=1 nén PT x{x-l]mﬂ[mndpf“') co
hai nghigm la x=0(mod p" ) vi x=1{mod p* ).
Theo dinh I thing du Trung Hoa, véi mdi bd ay, a

e @iy HPT x=aq (modpf"),i=12,..k ludn e
nghiém duy nhit modulo m. Do méi PT
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x{x-—l}:zﬂ(mﬂdp:"} déu coé hai nghiém modulo

p' nén PT di cho cd 2° nghiém.
Thidu4 VNCY 2008 O

Loi gidi. Ta cb m = 97" 223" = 39016 2931 = 5y s,
Do (10, m)= | suy ra n(Zn+1)5n+ 2)im

& m|10.52n(2n+1)(5n+2) = 10m(10n + 5)(10n + 4)
&5 m|x(x +5)(x+4), trong a6 x = 10n. Ta co:

v=0(mod10)
m|x(x + 5)(x + 4) &> 4 x(x+5)(x +4)=0(modn, ).
x(x+5)(x+ 4)=0(modn, )

Vi 3 khéng 14 ude chung cua x, x + 4, x+ 5 nén

xix + 5)(x + 4) = 0 (mod n;) khi va chi khi
r=ry(modm)ddér & {0, -4, —5}.

Tuong ty x(x + S){x + 4) =0 (mod m) khi vi chi khi

v=r (modm)odor € 10, -4, -5},

Do dé m|n(2n+5)(5n+4)
= x=0(modl0);x=r (modmlx=r (mod 1, )

theo dinh 1i thang du Trung Hoa ta co
x < 10m;.n: thoa man (1). Viiy co
kién bai ra.
B tony

toan (i, {Cin N'= |

fix) = O (ood o) oo dhm

1. AP DUNG DE GIAI BAI TOAN CHUNG
AVINH SU TON TAI TRONG SO HOL

Thidy 1. Cho pog [ g ) =1 - g ik
| ddd hagp ¥l

parne b Ki ¥ arn oty g 114

Ve HGT e
Léi gidi. Do (p, g) = 1, theo dinh [i thing dur Trung
Hoa 3k € W' thoa man HPT dong du

S6 485(11-2017)

k=1 (mod p)

{ka—-l (mod g)
Néu 2= (pg—1)" =1 (modg) =(pg-1)"k=-1 (modg)
= (pg— 1)k + 1 =0(mod g).
Neu nl2=(pg-1)" =-1 (modg)
= (pg—1)'k=~1 (mod g) => (pg— 1Yk + 1 =0 (mod g).
Viy (pg— 1)k + 1 1a hop 50 véi moi nelN.
Nhin xét. Méu chdt ciia bi todn dé (pg - 1k + 1 la hgp s6

thi ta cin chi ra rang khi nao (pg — 1) + 1 chia hét cho p
hodc g (gqua viée xét tinh chin le ctia ), tir do ta xdy dung

k=1(modp)
k=-1{modg)

Uhi dy 2 (Nordic 1998).

duge HPT dong dur, {

| | _‘I ) -'r'- T TV E N f'-'.la,'l,{ ' T f1i2 _f-:rr Lt II"|.-'|
i ) [ ¥ el o k. : . ] ,'.ll.-l I
i i k=12 ]
4 i i el ”r'li Wy g Xy, X X -"rJ
J i IJ.'.;'-' | 1

+ ne N thoa min dé bai khi d6 ta co:

ZI-' = Zr’ = HIH;HEH = plasd e
i=l =l

= X o e n+l
Gid sir n2 5, dat .-11=T.

n—| m—i
Theogt 3 x, =) i=mn-x,:n—I nén suy ra
=l i=l

v,=mu=m{modn-1}) 1 sx,sn=%=mM
=21 '
Tuomg ty ta cé z.t'l =m(n=1)—x,_in-2
o=l

—x =mn—1)=m(modn—-2), 1 Sx, =0

= X1 =M= Xy, VO 1Y, )

Viy chi cé n= 1, n= 3 thoa man dicu kien dé bai.

2) Ta sé xfy dyng mit day (x, }:l thod min dicu

kién dé bai. Ly x; = 1, x: =3, %= 2.

Gid Sir X;, X3, Xy 12 mot ddy thod man diéu kién

Xy + Xy + o+ X K vEimoi k = 1o IV

Ditx; +x3+ ot XY= S Goi n 1 s nguyén dwong be

nhit khong nam trong day xi, X2,..., ¥x.

Do(N+1,N+2)= | nén theo dinh li thing du Trung

Hoa ton tai mt sO nguyén m = Xi, Xas... ¥¥ thoa médn
m=—s(mod(N +1))

m = —s —n(mod(N +2}).
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Bt xy) = m, Xyi2 = n, 1 00 day xy, x3,..., Xy, Xyiy, Ayez
thoa méin cic dicu kign cia bii todn vi

XX Xy Xy + Xy =s+mi(N+1);

XX+ X+t Xy, o, =stmani(N+2)
Vad X+ x4 x ck viimol k=12, N.

Do d6 x +x, 4+ +x,:k voi moi k=12, . N+2
hién nhién day (x, )"
dicu kign de bai.

Fhi dy 3 (Ballan 2000). Cho A fa gt gy hop A

PRI Ol Wb RASITVEF

-

xdy dymg nhyr rén thod min

e, Chaerre mrinddy véhee Ton in

CANETTRLY ) Sek) 1. Iid CHY FR | den

el ChigE i Krd F3F FLPTTET VR X0 TR Iy Juip |

Lai gigi, Giasir A = agt. Goi py, prye.., Py 12
&
tit ca cée wdc s nguyén t cia so [ |4, . Véi mbi

il

{ay, @y,

=]
=12 klﬂnlmcécsﬂnguyénkhﬁngﬁ:na,;mn
chau—np, Goi ¢1, ¢2,--., gi 12 cic sd nguyén

t6 phin blt‘,‘L Theo dmh lv thing du Trung Hoa, vin
moij € {1,2..... V] ton tai f, = -, (mod ¢,), i = 1,
. k.

N
pit m=[]p, . Khidé

i=l

&
ma,=|]p~ "
f=l

la liy v coa
mot so tr nhién vai s6 mi Iém hon

8 diéu phai
chimg minh.

Ihi m_. . Chitne mink rdng 160 tof

7

: &
Zi ﬁ-”.f L

J=l

M IR FErTIt Sk Firs i1 BTN RIS )

L:th'ﬂéup lﬂup + & 14 hop sb voi moi sd k chiin,
Heup}?:lhip =] gmud 3). Su}frrnvm moi k chin
vi k= 2 (mod 3) thi p* + k 14 hop sé (bdi cia 3).
Néup=3thip +k=9+k=0(mod 5)véi k=1 (mod 5).
Do dé, goi k 1 s6 nguyén duong thoa mén HPT dong du

k=0 (mod2)

k=2 (mod3)

k=1 (mod5)

thi p* + k I3 hgp s6 véi moi s6 nguyén t6 p (dpem).

Thi dy 5 (mathlink.ro). Chimg minh rane won tf do
thee Plx) '_I .|| kit co 1 -

VW BRG] RO Y dveerne i, fon Iy b e ém el
thowr man Plx):n

&

L giai. Xét da thire P(x) = (2x + 1)(3x + 1). Vi mdi so
nguyén duong », ta biéu dién » dudi dang 7= 2'(2m+ 1),
Vi (3, 2% =1 nén ton tai a sao cho 3a =1 (mod 2°).
Vi(2.2m+ ]]= 1 nén ton tai b sao cho

b=-1 (mod{2m~+ 1)).

Vi [2*.1 2m + 1) = | nén theo dinh li thing dv Trung
Hoa. ton tai s6 nguyén v la nghiém cia HPT déng dr:

=

x=—b(mod(2m+1))
Theo lip ludn trén P(x)=(2x+1)(3x+1)in (dpem).

Thi du 6.

Loi gidi. Do tp hop cic s nguyén 16 la v6 han nén ta
¢0 thé chon nh s6 nguyén to phian bigt

PL=p1= S0 < o < P
Theo dinh ly thing du Trung Hoa thi tén tai ke N’
la nghié HPT
= —1(mod p, p,...p; )
- _E{mnd Pri1Pai2Pan ]

k= _:'(_mm:l P[r-l'm+1pte—llh*2"'m] ]

k= —n{mﬂd Pla-t)pit Pin-tjhs 20 P )

Tir 86 ta c6 n 5o ty nhién lién ticp la k+ 1. k+ 2,.,
k + n thoa min mdi s6 déu cd it nhit h uée sb nguyén
to phin biét.

Uhi du 7 (HSG M rrny

[ rai he Hung 04y Ol

Lovi gidi. Dt [7x° +9xy - 57| = 4
= 284 = (14x+9y)" ~13.175|.

Ta xét s6 dur khi chia 4 cho 9,13 va 17 thu duoc
+ 4 chia cho 9 khong ¢ so dur 13 3, 6:
« A chiacho 13 khong cosodu la 1, 3,4,9, 10, 12;

+ Achiacho 17 khingcosoduwla 1, 2, 4.8,9,13,15, 16.
Theo dinh 1y thiing dur Trung Hoa tén tai sd nguyén

n=-—4 (mod"Y)
duonmg n thoa mdn: <»n=-2 (mod13). RS ring
n=0(modl7)
TORAN HOC
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« 1+ 7: n+ 10 khong co dang
172 +9xv—5y°

(x,yeZ),

-n+3:n+5;n+ﬁ:n+Il;n+12:n+l4khﬁngm5
dang l?xz +9xy - 5}*:| (x,yeZ),

-n+l:n+2;ﬂ+4;n+ﬂ:n+9;n+13;n+15:n+16
khing co dang ']'Lr: +9xy - 5}'31 (x,yei).

Suy ra ton tai 16 56 nguyén duong lién tigp n + 1
n+ 2 .on+ 15, n+ 16 thoa man.

V. AP DUNG TRONG CAC BAI TOAN VE
LHL NG \II"'qu'IIL'-t HET VA TIM SO NGU YEN
THOA MAN DIEU KIEN CHO TRU ac

Thi du 1 (Shortlisted MO 1998). Ndc dinh tat ca
e & soo cho

we ™M sao cho vai nonay iam tal m

2" =lim" +9

L giai. Ta chimg minh 2”_.||m= +9-=}N:I’[SEN'}.
Didu kién cdn. DRt n=2'1 (seN,teN',(12)=1).

Néu t=3, taco 2

'~ 1|m® +9.
Ta co 2 —I-=—I{n11d4]33,negﬂ{p:3}:pa—'i{rmddl»]

| #3vairz3) *

v p|2 =1 (vi2'-

= plm’ +9"m1+3:::rp13:?p=3 (méu

Doddt= 1t lan=
#l) ["‘ +1

Diéu kién di. Véin=2"1aco 2
Tirdo 27 -1|m: +9=2% +Ilm3 +9.vr=1s~-1

=(2-1) 2+1} '?"+]

Ma (241,27 +1)=1(a#B) nén theo dinh I
thing du Trung Hoa HPT x= 2* (111.:::«1123“I +|] vir
{=0.s -2 c6nghiém, Do dé ton tgi

ceZie=? [mudfmﬂ}

::-c1+|sﬂ(mmz~' +1).w=n..q-1

Tirdiy suy ra 2" —1]9(" +1)=m’" +9.

trong d6 m = 3c.

Nhin xét. Céi kho cua bai toan la dt,rdu&ndang cla i
(thong qua mdt s0 thi dy co sé). Vi dieu kién du ta can Xy
dymg duge HPT dt"mg dur cd my, My, i, G01 mOt nguyén 0
cing nhau

TOAN HOC
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Thi dy 2. Tim it ca cac 50 ngtyén duomg a sao cho:

2 —N |;.r' _n" . v mpi 96 m nguvén dhromg n = 3,

Ldigidi.{fhpﬂsﬁnguy&ntépﬁanchu
,ﬂ}maﬁ{la.ial—i””.
Theo dinh 1y thing du Trung Hoa, ton  tai

o " . " HEZ{deFJ
ne M ,nz5 langhiém cua hé {n:l(mndﬁ—l}'

Khidé 2" -n’ =2° 2" =0(mod p)= plu”—n”.
Ma a" —n* sa’ —2°(mod p)= p1a3 -2°
Do p>|a* -2 nén @ -2* —0=>ae|24].

Thir lai @ = 2, a = 4 thoa min.

Thi dy 3. 1) Cho s6 nguyén dieomg n ang CO W
chinh pineeng khae 1. errg minyg ring ne moa” =L
thi g =1in".

N Tim ne ' .n>1 co tinh chat viri mai a €& nEN

a —1:n thi a” =1

au n-—'pE_q.::,“u“uEN' coa®-1ip
? i+a-1ipe>a=1(modp). Tirdd
-l=[ﬂ'—l}|:.|:e’°"+ﬂ”_:+~~-+u+l].—;ﬂ(mﬂdp: }

Py —P

~1: P Py

n"'r R . n!' .' 3
Taco | a™ ~1ip, = a™ J —1:p;

= g"Pr P 13 py Py Py ) hay a" —lin".

Néu n= p.py..py thi @ =l=a

2) Ta chimg minh n=2" p;p;..p,0S A= 2,ael,

p, & o, phan biét, (p,,2)=11 =1,k.

Diéu kign di. Ta chi cin xét n=4ppr.py

p, €@ p.2)=1 la nghigm cia bai todn. i=1k ladu.

A=a"Pr b g" —1=A'-1:4, do 4 lenén

A —1=(A-1)(A+1)( A7 +1)}16 =" ~1:4%,

B=a' a"-1=BFP" _1:pp,.p

— g" ~1= BPPP i py Py Py }1 theo phin 1).

Ma [41.15&:1...;.-:):] = a" -1(4p,ps.-Ps ]: =n.

Diéu kign cdn. Gia s
n=p'q.pep.(p2)=1(¢.2)=1 g.a€ M.

"t —1= p™h,(h,p) =]

(chimg minh bang quy nap).

Liya=pg+1 =ad" -1=

https://tieulun.hopto.org



a -lia-1lig
a" —1:p" -
Doa"<lin=a"-1:n" = p™'hip™q’
= a+l22a < asl. Viysomicia e la 0 hodc 1.
Xétp=2 gidst n=2"11eM (1,2)=1 thi
5% —1=25~1=8m, meN,m lé.
Theo dinh 1y thing du Trung Hoa tin tai sb nguvén

: o . a=5(modl6)
duon la nghiém HPT déng du .
- : - {afl{mndr}

Dndﬁ{

Dit A=d’ = a"-1=4" 1=
(£ -1)(£ 1) £ +1)o £ +1) 22227, (1,2) =1
vi A —1=a" ~1=25-1=8(mod16),

A* +1=2(mod4), Vi=1,s-1
Do a" —1in thi ¢" —1:n",

Y2 s a+222a a2 ae{d)2).

nre la

Viy n=2"pp,..p,.0sa<2aecZ p ep phin
biét, (p,,2)=Li=1k

Nhfn xét. Cai kho cia bai todn nfim & phiin 2 vai diéu kién
cin, dé giai quyét duge vin dé nay ta ciin niim vimg s0

dlm,gcunmﬁtsﬂvm mﬂla_rfnnguyﬁn tih va chon duge
i3,..., 3 hgp v cia HPT dong du.

Thi du 4 (Selection tests for the BMO ; !

Romanian teams 2006). Cho a, b liy cdg L

domg, sao cho v mol 86 newndn * n ka1 o
1 . == M -

1" 4 Hlfl 1. Chnene miinh rane g *

Loi gigi. Gia st a=b. Ta ¢d khi w = 1 thi
a+l| b+1=>b>a. Goip lasd nguyén tb: p > b
Theo dinh i thing du Trung Hoa ton tai sd nguyén
n=1{mod(p-1))

n=-a(mod p)

durong n 1 nghiém HPT dong du {

chonn=(a+ 1)p - 1)+ 1. Theo dinh li Fermat,
a" {::rrﬂl.'p-l]l- [ﬂp I —I]!ﬂ[mpl
@+ Kin

=d+n=a+tn=0(modp)e> pd'+n=p b +n(l).
Ma theo dinh li Fermat, "+ n=b—-a(modp)  (2)
Tir (1) va (2) suy ra pib—a vo li. Vay diéu gia sir
a=hlasa,dodo a=h

Thi dg 5. Clhumg minh rang mpi so N ngnvén dwemg
ia tich cua 2015 sa mguvén 16 le phdn biét deu Ia v

ciid Vo Yo S0 co dang o+ (a + 1Y, v a la so

nertiven diremg.

Lai gidii. Nhdn xér: v6i sb p 1a sb nguyén t6 18, thn tai

ac M thoa min ,::rl.::"‘E +{a+1)". Thit vay

Chon {az—-i (mod p) .:..{HEHE (mod p)
a+1=0(modp-1) a=-| (mod p-1)

Theo dinh 1y thing du Trung Hoa hé (*) ¢é nghiém

a=p-2+kp(p-1),keN .
Khi N = pips...pars, p; 14 s6 nguyén td 1é. Theo nhén
xét trén voi mdi p, (j=1,2015) luon dn @i a; ma

. {*)

p,|ai*" +(a, +1)" . XétHPT déng du

a=a,(modp,)(j=1,2015)

theo dinh 1y thing du Trung Hoa hé ludn ton tai vo
han s6 @ nhur vy (dpem).

Nhin xét. QunhmThi du 4 vi 5 cho 1 thiy mét 16 gia
dep néu ta biét cich sir dung thanh thao Dinh 1¥ thang dir
Trung Hoa.

Fhi dy
k. I fa

? 11 g S0 mEven diemg e va n > Y Goi
) meuven cheore nho nhar dé cac xo kn + |
et la so chink plaemg, Climg minh vang n la

euven 1o kii va chi khi min k1Y > 2

Léi gidi. (=) Gia st n la s6 nguyén 6. Khi d6 n|m
vt nn 1 86 chinh phuong nén r.-]Im:v H|i' , diéu ndy
Mit khac, dat w" =kn+l

hode
(u=1)n=u-1z2n(dou>1) = kn+12(n-1)

dan den rzr.-:-g.

= u" =1(modn), nep = (u+l)in

—k>n—2=k :—:E. Tir hai diéu trén ¢6 min{k,f} >

(<) THI, » chi c6 mdt udc sb nguyén 6.
Dit n=p"(pep.pz3).Néu o chin, w Iy

r=I-=:E::m:p“ la s6 chinh phirong mau thudn

vii gida thiét,. Néu a« 18 a > 3, ta lby

rzp-ecpT:=E:Hn=p“” 1a 56 chinh phwong méu
thuin vai gid thiét. Dodé a=1=n=pep.
TH2. n ¢6 it nhit hai wée s6 nguyén t6 phin biét. Khi
dd 1 ¢6 the bicu dién dudi dang

n=p"m {pE,fﬂ.,FElH!EN'., {m.l]z{m,p]zzl].
Theo dinh 1y thiing dir Trung Hoa ton tai s € Z sao cho
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p= I[mﬂd p“]
s==l{modm)

, suy ra n|s°—1. Hon nira, co thé

chon seZ sao cho 151*5% Vi s#1(modm) vi

s#-1(mod p* ) din dén |s|= -1 nircla 5° = 1. By

|
fi

= keN' . Matkhic kn + 1 =

oidy ta iy k="

=1 5
{'_—
n H

Bedt

7]

la s6 chinh phuong va k=

<

::lah =,

4’
méu thuin véi min {k,¢} }%. Do dé truémg hop nay
khong xay ra. Viy n=p e .

V. BAI TAP TUONG TU

(x=1(mod2)
y =2 d3
1. Gidi HPT dhngdir { ¥ =2 9% (gi0<x<120)
| ¥ =3 (mod4)
| x = 4 (mod35)

1. Cho cac sb ngu}::n dum-ng n, .Fr d. Chimg minh rﬁng
ludn ton tai mit cip so cong n sn:n hang co v:mg sal d,
sao cho moi so hang cua cap s6 cong déu co it nhit A
wérc 56 nguyén to phin biét.

4 (Korea MO 1999), Tim tit ca céc s0 o nhién n
cho 2n— 1 chiahétcho 3 vatontai m € Z

-n—~l

&

4m”* +1 chia hét cho

5. Chuﬂt}ladﬂthﬂcvﬂihéxﬁng Str riing co
mét tip him han f:t’u: S0 nguyeén to s Pavver Pal
sao cho véi moi 50 nguyén ¢ ludn ton tai sf"p‘ € A sa0

cho fla) chm hét cho p;. Chimg minh ring ton tai mqt
50 ngu'.-f:n t6 p sao cho fix) chia hét cho p véi moi s6
nguyen x,
6. Chn cic sd nguyén duong a, b. Chimg minh ring
ludn ton tai m so lién hepcuadﬁ}r s a+ b, at2b,
a+3b,..,at+nb,.li pr 50.
7. Chimg minh rﬂng vai moi s0 nguyén chmng n, luom
ton tai tip hop Sgum n phan tir sao cho bét ki iﬁpmn
nao r:unScﬁngmtﬂtng cc phin tir 13 1y thira véi 56
mil lém hom 1 cua mn;:tsntr.mhien
&Chungmnhﬂngvmmmnguyhdwn 1, udn ton
tai ddy n s6 tr nhién lién tiép sao cho bat kismnan
trong ddy ciing déu c6 woc dang 2* — 1, vai k 1 s0 g
nhién lém hom 1.
9. Chimg minh rang khong ton tai da thirc f{x) véi hé
50 nguyén c6 bilc nguyen du::mg. sao cho f{k) 1a s0
nguyén t voi moi s6 nguyén dwong k.
10 (Czech-Slovak 1997). Chimg minh ring ton tai

mot diy so ting |a ,,}F1 cic 80 ty nhién sao cho véi
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moi k€M , day {ﬁr+aﬂ}:l chi chira hiru han céc s6

nguyén 16.

11. Chimg minh rfing tom tai vo han 50 nguyén duong
a thoa mén cac diéu kién sau

ytbntai x.veZ, (x.»)=1 saocho a=x +_‘|"1L "

2) ton tai b e Z sao cho b + 3 chia hét cho (& + 3).
12. Cho fi(x), fax)..... ful(x) ti » da thirc v hé s
nguyén khac 0. Chimg minh riing ton tai d da thirc P(x)
viri hé s6 nguyén sao cho v moi i=1ln ta ludn co
P(x) + f{x) 1a da thirc bat kha quy trén Z .

I3 (Bulgaria TST 2003). Ta goi mit tip hop cac 50

guwndlmngClalEﬂnéuvmmmmr@qmmmngktha
ton tai @, b khdc nhau trong C sao cho (@ + A b+ ) > 1,
Gia sir ta c6 mot tép tot ma tong ce phan tir trong do
ha.ng 2003. Chimg minh ring ta ¢ the loai di mdt
phin tir ¢ trong C sao cho t@ip con lai vén li tap 1ot

14, Chimg minh rang voi moi so nguyén duong
n (n = 2), ludn ton tai hai 56 nguycn duong a, b sao
cho(a+i,b+j)=1,¥ije (1.2 n—ll'.-

15. Ta goi mdt hinh vudng la hinh vuong Lo, m:u no ¢
4 dinh | Iem nguyén, dt’;‘mg thiri doan thing noi
1 ca cac dlem nguyén trén bién va trong
g da chira it nhat mit dlrem nguyén khac hai
it. Chimg minh rang vai moi s0 nguyén duong »
ton tai mot hinh vudng 16t dang nxn,
16. Tim sb nguyén dirong » sao cho voi moi h¢ thing
dur thu gon 7 1a {ay, G,y Gg} 18 €O

.. dgjw) = —1 {mod n).
17 (USA-TST 2009). Chimg minh ring ton tai mot

day so ting {a, |,

cic so ty nhién sao cho voi moi n
thi @ys...a, — | 14 tich cia hai s6 nguyén lién tiép.

18 (Moldova TST 2009),

a) Chimg minh ring tip cac S0 nguy&n c6 thé phén
hoach thanh cdc cip s0 cong vai cong sai khac nhau.
b) Chimg minh ring tip cdc 50 ngu:ren khong thé vist
duge dudi dang hn:;rp chia ciic cap sO cing véi cong sai
@61 mdt nguyén 1o cing nhau.

Il(‘hnqﬁnguy&adumg n=p®pd..pt ., trong d6
Pis Paes P 18 CEC 50 ngu'fcn 1 doi mdt khac nhau, Tim
mngtuﬁmmaFT&ungdur +x = 0 (mod n).

20. Cho tip A, ={aeﬁll£a£n.{a,ﬂ}ni .Tlm ldn].
1. Tén tai hay khéng sé nguyén duong n dé
n2"" — =81 1 sb chinh phuong?

22. Cho so nguyén duomg n. Chimg minh riing tOn tai
s0 nguyén duong m thoa min hé dong du

2" =2015 (mod3")
¥ i =3llllﬁ (mudzﬁ}'
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NHIEVU CACH O/
CHO MOT BAI TOAN

LY "

———

@ BAl TOAN 6. Cho nwa dwong tron tam
AB va ddv CD khing la dwong
kinh.Goi H la piao diém cuo cde dwong thang

dwemng  Kinh

AC va BD, Duong thang qua H vuong goc vn
HO cat AD. BC lan hept tai E, F. Chimg minkh:
HE = HF
Lei giai. Khi giai bai toan nay ciin xét hai truomg
hop: diém H nam trong dwdmg tron (O) (h.1) va
diém H nim ngodi duémg tron () (h. 2).

Y.

\

Hinh |
Tir gia thiét ctia bai todn ¢6
ACB = ADB = OHE =90".

(1)
Gia sir cic dudmg thing AD va BC cit nhau tai
diém K thi K la trge tim tam gidc ABH nén

KH LAB. (2)

Hai tam gidc HAB va HDC ¢6 CAB=CDH va

HA _HD

HBA = HCD nén db :
nén dong dang, suy ra HE _ HC
hay 1a HA.HC = HB.HD. (3)

Hink 2

Nhiing diéu kién ndy s& dugc sir dyung trong céc
cach giai dudn day.
DINH HUGNG 1. Tim hai tam gidc bing nhau

chira H. l hai canh tuong (mg.
Ciic 1. Trén tia d6i cia tia HB lay diem G

o HG = HB. Tir d6 va AO = OB suy ra OH
iomg trung binh cia A ABG nén AG //OH, ma
H LEH,dodo AG LEH.

Tiedo va (1) suy ra EG LAH nén EG // BC.

Hai tam gidc HEG va HFB co
EHG = FHB . HG = HB, EGH = FBH

nén A HEG = A HFB (g.c.g). suy ra HE = HF.(O

PINH HUONG 2. Tim ba duomg Ihang dong
quy sao cho ching cit hai duong thing song
song va dinh ra trén hai dudmg nay nhimg doan
théing bang nhau, trong d6 c6 HE = HF.

Cach giai 2. Ta tha}f co ba duomg thing dong
quy cét duong thang HE tai ba diém H, E, F 14
KE, KH, KF nén c¢in tao thém mot dudng thing
song song vai HE. Ke dudng thﬁng ON vuodng
géc v BD tai N va cat duomg thing HK tai O.

Tir d6 va (2) thi duong thing BQ L OH va BQ
durdmg thing AD tai P,
Trong tam gidc ABP thi OQ la dudmg trung binh
nén PO = OB.
Xét cac tam giac dong dang ta ¢o

HE HK HF

PO KQ QB

TOAN H
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ma PQ = QB nén HE = HF. O

DINH HU (NG 3. Xét hai tam giic co hai canh
twong tmg 1a HE, HF sao cho chung d6ng dang
voi hai tam gsac: khic duge tao ra ma hai tam
gidc mai nay co cac canh bang nhau hodc ti 1¢
véi nhau, tir d6 so sanh HE v HF.

Cich gidi 3. Hai tam gidc HEK va OHB co
HRE = ABH vi HEK =90° — EHD = OHB

. HE HK
nén dong dang, su = : (4)
WS o8
Tuong ty, hai tam gide HFK vi OHA ¢6
HKF = BAH va HFK =90° - FHC = OHC
3 HF HK .
nén dong dang, m —=— 5
g dang, suy OH  OA (2)

Tir hai ding thire (4), (5) va O4 = OB dén 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
via AD = 20N.
Hai tam gidc HBC va HAD c6 HBC = HAD va
BHC = AHD nén dong dang, suy ra
HC _BC _OM
HD AD ON
Hai tam giac vudng HED va OHN ¢6
HED = OHN nén dong dang, suy

HE 5 HD_ )
OH ON
Tm:rng tw, ha hai tam gifc vubng HFC va OHM co
HFC = OHM nén dong dang, suy ra
HF HC

i (8)
OH OM
Tir (6), (7), (8) ¢6 HE HDOM _; sa
HF HCON
HE = HF.0O)

Céch gidi 5. Ké AT L EF tai Tvakeé BV LEF tai
Vithi AT // OH // BV ma AO = OB nén HT = HYV.

Hai tam gidc vuong HED va HBV ¢
EHD = BHV nén dong dang,
HE HD

suy ra —— =
HB HV

Tuong ty, hai tam giac vudng HFC va HAT co

44 T?g'#uggce S 485(11-2017)

hay la HE.HV = HB.HD. (9)

&

FHC = AHT nén dong dang,
HF HC
suyra — =—— ha
HA HT
Tir (3). (9). (10) va HT = HV din dén HE = HF. O
PINH HUONG 3. Néu HE = HF ma OH LEF
thi OH la duﬂng trung trire cua EF, do do ta xét
cic goc ndi uep trong cac ducmg tron duong
kinh OF va OF @& chimg 16 HOE = HOF .
Cich gidi 6. Ké OX LAD tai X va k¢ OY LBC
tai ¥ thi DA = 2DX va CB = 2CY.
Hai tam gidc vuong HDA va HCB c6

AHD = BHC nén dong dang,

ay la HE.HT = HA.HC. (10)

sSuy ra =
Y®@ 54~ CB

Tir do hai tam ;.Juén: vucmg HDX va HCY dong

dang, suy ra HXD = HYC .

Xét hai dugmg tron dudng kinh OF va OF co
ﬁEﬁEﬁ vi HOF = HYC .

T} ding thic vé goc ké trén suy ra

E=HOF , wr &6 vi OH LEF thi OH la

idmg trung trye cua EF nén HE = HF. O

Nhén xét. 1) Bai todn 6 doi hoi phai chung minh

trong ca hai trudmg hop: diém A nam trong va nam

ngoai dudmg tron tam O. Khi diém H nim trong

duwdng tron tam O thi bai todn 6 1a Bai toan con budm,

nhumg bei todn con buom van ding khi day A8 khong

li duromg kinh. Ban doc co thé xem thém bai todn con

bueom trong TH_]‘E‘H chon theo chuyvén dé Todn hoe &
Tuoi tre, qu}rﬂu 3, trang 128 - 129.

2) Céc céch giai 1, 2, 3 cua tic gia bai toan 6 la Dau
Cong Nho, GV THCS Cao Xuan Huy, Dién Chdu,
Nghé An. Cich giai 6 cia ban Truemg Quang An, Gv
xi Nghia Thiang, Tu Nghia, Quang Ngii.

NGUYEN VIET HAI (Ha Noi)

Mﬁitﬂcb&ngiﬂlhgimhhtuiuﬂmudafﬁTm
soan TH&TT trwde ngay 30.12.2017,

Bﬂmmmaoa.b.mma&manmm

(o WG
¥ l""-il LsLl’ .-.r '\-C' ‘ .II-HQ
{&ij“ o
LE THIHONG HA

(Chuvén Todn, Dai hoe Vink)
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Trong bai ky nay 14 1&i gidi cic bai todn duge dua
trong phin béi tip dé nghi & TH&TT s6 483, T9.2017.
Bai 9. (IMO 1961) Goi a, b, ¢ la do dai ba canh ctia
mii lam gidge cd dign tich la 8. Chimg minh ring

> 4J38.

Lai gidi. Vi a, b, ¢ 1a 4 dai ba cach cia mdt tam
giicnén a+b-c>0b+sc—a>0c+a-b>0 vi

a + b et

d+b+c=(a+bh-c)+{b+c—a)+{c+a-b)
Theo BDT Cauchy ta c6:
at+bh+c2 3;,?['¢J+b—:",l[h+c—a]{r+ﬂr—|ﬁ]

el
e (a+b+elatbte
23Y(a+b+c)(atb-c)(b+c—a)(c+a-b)
Esijlﬁ{a+b+r][a+b-b b+e-a ﬁ
2
Ap dyung cong thirc Heron ta dugc: ‘&

Ya+b+e) 231657 = (a+b+0 }34’545

Mit khéc theo bat dang thirc quen thuje
3a* b %) 2 (a+bte)

e Ja+b+c)

::-3{.::3 + b +c:}zlﬁ.45ﬂa: +b +22 2 438

Tir BDT (*), diu ding thirc cua bai todn xay ra khi va
chi khi: a+b-c=b+c-a=c+a-bsa=b=c¢,
khi d6 tam gidc i cho la tam gide déu. Bai todn duge
chimg minh.

Nhdn xét. Co nhiéu cach gidi bai trén va lol gidi trén tuy
khéng mr, nhumg lai 12 1o gidi ngin gon, dé hiéu dbi v

hoe sinh. Thong qua i gidi ndy cd thé lam chdt hon bai
toan 34 cho nhar sau:

Goi a, b, ¢ la dg ;fm ba cach ctia mdt tam gidc cd dign tich
la 8. Chimg minh rang:

{u" +b?+:-’}a%[a+b+rf 2438

Bal 10. (IMO 2001) Cho x. v, = la ba 56 thue deomg.
Chimg minh réing

X -
= — o}

-,;I T; H.'I':

V

+ By

=

frpr——
v+ By

=2 |

Je

-

Lo gigi. DIt x=a’,y=b",z2=¢", BPT cin chimg

minh twomg duemg v

3 B b
- = - e - : =1
a =+ b" +(2ea) " +(2abh)
| |
4 + 2|
] _[ka]’ [2&1‘-&!]3
1+ - I+ =
b o
co BET Cauchy ta co
2he 2be  4b°F
i 1 T i E 4
ar a (¥
. AN
2t [ J I“Zb-: 4bc
2 a’ a’
L1y 1&"‘ 214 ' +c' at+b'+c’
4 o
: I
|| g +.h +e )
(2)

Tuong nyr:
f Iui 3 a +.Er4+.[
ﬁ"i

a+b+¢'

(3)
Eﬂb

Cong theo vé cac BDT (1), (2). (3) 1a dwoc:

TOAN HOC
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{ zbc" j zm f 2_:3.-‘1

u +h*+c

.|

|:.'+.f1I +c’

X ¥ z

vV }’ + +—_‘-_ = I.

Jai +8yz )T 48z (27 +8xy
Ping thirc xay ra khi vit chi khi x=y=2z.
Nhin xét. Lin gidgi trén 1a khd ty nhién, ngitn gon, hoc sinh
dé hidu duge. Lot gidi ndy khéc vai 16i giai trong dép dn caa
ki thi va ciing khdc véi cdc 1 gidi da ding trén mot 50 sich
bdo trong nwde. Tir bai ndy cd thé md ring thanh hai b
mai nhur sau
1) Cho x, v, 2 Ji ba 86 thye duong vi Osa<l.
Chimg minh ring

X . ¥ 2 - . 3 :
.‘I[x:+E_1.:—ﬂ_r. Yy Hizx—-ay -.,'r:‘+E.1|:_1.'—t:: J-a

2) Cho x, v, = 1i ba so thye duong vi pgcZ’,pz2q
Chimg minh riing

WGUCOI DUA DO

D hao lin dwa khdch sang sing “.
Vin nghe xao xuyén & frong ling %
D nhoc nhédn ciing khdng quan ngai J

Troh thinh dyt thay long thém vui 40‘

Co gi hdng khudang ma nhe mdi
Mai chuvén do 1a chudi yéu thuomg
Long ndng triu dong dav ky nigm
Ngay hién chwong in lai nhimg chuyén do
Pep sao giai di¢u nghé cao quy
Xdv cho ddi bao the hé twomg lai
Bdng tim hén, hdt bai ca sie pham
D¢ thoa long dira khdch sang sing
Cha ham nay va mai mai san

Trpn deam mé, dea do lam I¢ song
Ddu vui budn, chua ngot, ding cay
Ludn cho dai bai hat hing say

Biii hdt - Nghé suc pham

Nguyén Quang Thi
(Truomg THPT Béo Ipc, Lam Péng)

TOF!N HOC
uﬂlt_r;e So 485(11-2017)
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'F

————— 2[r+t'+*} P .
.||| x‘+3]g "’r[r'+ﬂz:t] "’1]{;: +I'Lw

NGO VAN THAI
(GV THPT Phgm Quang Tham, Vi The, Thai Bink)

BAlI TAP BE NGHI

Bai 13. Tim sb nguyén duong & nho nhit sao cho
trong k s6 thy ¥ cta tip hop {1,2,3,...,50] luén
ton tai hai 50 @ va b thoa man diéu kién ab chia hét
choa+ b

Bai 14. Tim tdt ca cic ham s6 f:Z —Z sao cho
vai moi 86 nguyén a, b, c thbamin a + b+ ¢ =0
dang thirc sau diy ding

£i(a) + () + 1*(0)
=2 f(a) f(b) + 2f(B) f(e) + 2 f(e) fla),
o ddy ky hidu Z

K
BeAT TIHO TAWNG TIHAY

Téi viét bai ther tdng thay 16,

lé tdp hop céc sO nguyén.
VI DINH HOA
khoa Cing nghé thong tin, DHSP Ha Nii)

Newdi lai da trin dang sding the mdng.

Vit dsh trang khuyva trén chong gido dn,

Cher nlitmg som mai anh bink minh sang bing buc giang,
Bui phdn roi ching ngai trding mdi de. .

Lit khdch qua sing budie tiép nhitmg nhip cau,

Hemh rrang mang theo la dong sdng iri thuc,

Mang theo ca bai gidng van dau dei viea hoc:

Yéu qué hwomg minh qua niimg lijy tre xanh..

Yéu nhimg dong kénh, ngon suoi mdt lankh

Viin mdi mgdm xuea tir fhueomg ngudn troé xudi vé bién
Ngd r& nghin khoi gitta dong déi mai miét

Citng hurémg vé duy chi mgt noi...

Nhitmg phi cong lam chu bau tron,

B si. kit ste, mai cuge dii moi ngudi mai vige,

Déu hét they va di tie méi tricmg thin thuge,

Neri hoe nhimg bai win rang “Udng medc nhé nguon”...

Bii Minh Dirc
(SV khoa Toan Tin, DHSP Ha Noi)
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GIAI DPAP: GIAI HE PHUONG TRIiNH !
(Dé ddng trén TH&TT so 481, thang T ndm 2017)
Phdn tich. 1) Sai lam cua ban Déng la khong chi ro
h¢ PT ban diu tuong duong v&i hé PT nio. Chi y
ring PT(3) 1a PT hé qui cia hé (1), (2). Do d6 khi

X=y

é
ghep PT =3 —3x
co nghigm (x; v) = (0; 0) la chinh xac. Nlumg khi xét

PT x" +av+y +3x+3y+3=0 thi ban Pong khong

gheép van PT(1) hofic (2) dé co mjt hi: twong duong
viri hé da cho. Piéu nay din dén két ludn (-1: —1)
ciing 14 nghiém cua hé di cho 1a khong chinh xdc.

Lrhgm.rﬂq Clich 1 (Cai tién tir 167 gidi ctia ban Ding),
Trir theo vé cac PT (1), (2) suy ra

={}. ;t
redxr4elx=0 xx=3x+3) ‘ﬁ..r =10,
Do d6 hé ¢6 nghié¢m (x, ) = (0, 0). ‘

+1r+31'+3 =

x =y v FTI.‘]]dc duoc hé

X - _r" = .3[}': -2+ Hyp—x)
& (x=)x" +xy+ 1" +3x43p43)

« Xétx =y, thay vio PT (1) ta cé:

e Xét xT Fxp 4y
& X+ 3+ v)x+y +3p+3=0.

Tach: A, =(3+y) -4 +3y+3)=-3(r+1)’ <0

PT c6 nghigm klu A, =04 y=~1. Khi do PT tro

thanh: x* +2x+1=0 & x=—1.

Thay céip 50 (x; y) = (=15 ~1) viio PT(1) (hofic (2)) ta
thay khong thoa man. Vay HPT ¢6 nghiém duy nhit
(x ;) =(0; 0).
Cach 2 {{J&a ban Lé Hoang Bao, 11 toan, THPT
chuyén Tién Giang).
L | 2
: . +3x=3y
Viét li HPT ban diu dudidang { - .
y 43y =3

Cong chéo hai vé coa hé trén ta dugc:

(*)

43I 3= 43y + 3
Xétham s f(r)=¢" +3° +3 co

F=3"+6t+3=3(t+1) 20véi ¥¢ nén [ la
ham so0 dong bién. Do (*) < fix) = fly) nén x = ». Tir
do giai PT: & +3x=3x" o xr -+ =0x=0.

Viy hé co nghiém duy nhit (x ; v) = (0; 0).

Nhin xét. Npoai ban Bdo, cic ban sau di phat hién duoc
sai lim va dua ma | giai ding: Bie Giang: Hodng Mai
Piwrome, 11 Toén, THPT chuyén Bic Giang. Humg Yén:
Docm Phii Thanh, 10 Todn 1, THPT chuyén Humg Yén,
Hai Dwong: Neuyén Ddng Som, 12A, THPT Nam Sach,
Nam Sich. Ha N§i: Pinh Bdo Ank, 11A1, THPT H6 Xuin
Hueomg, s | Nguyén Quy Dirc, Q. Thanh Xuin. Thim
Thién Hué: Phan Hodng Mink Pire, 11 Toan 2, THPT
chuyén Quic hoc Hué. Bén Tre: Lé Ned Nht Huy, 10A1,
THPT Lac Long Quin, TP, Bén Tre.

,%w ™

Tmng gitr bai tap Pai so & lop 10A1. Tha}r g1a0 ¢co ™
bai tap sau:

Biéu thirc A= (x-D{x=3)x"-4x+7) 6 dar gid
tri nho nhat khéng? Vi sao?

Ban Digu Linh d2 thuc hién léi gidi nhir sau:

KIHIVI

Tach: A=(x—Dx-NE"-4x+7)
=(x* —dx+3x" -dx+ 7).
Bat 1= x" —4x+3,khido
A=tt+H=r +4r=01+2)" -42-4, vi.
Suy ra A nhan gia trj nho nhat 1a —4 khi
t+2=0t=-2=x" —4x+3=-2

& x —4x+5=0: phuong trinh niy vo nghiém.
Viy biéu thirc 4 khong dat gia trj nho nhat.
Ca lép to ra khen ngon ban Dien Linh vie lé gl
nhanh vi rd rang.
Cic ban cé ding § véi léi gigi trén khing, néu
khéng ban gidi thé nao?

NGUYEN ANH VU
(GV THPT Neguyén Binh Khiém, Hoai An, Binh Dinh)
. TOAN HOC
56 485(11-2017) ‘ cruﬁlt;o 4 7
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Chi tich Hoi déng Thanh vién
NXB Gido duc Viét Nam

GS. TSKH. TRAN VAN NHUNG

TS. NGUYEN VAN VONG vt s My
GS. DOAN QUYNH Téng Gidm dc NXBGD Viét Nam
TRAN HAOD HOANG LE BACH
TR et Pho Téng Gidm dise kiem Tdng bign tap
NXB Gido duc Viét Nam

Ly _ y PHAN XUAN THANH
HOI DONG BIEN TAP

Ting bién tdp : TS. TRAN HOU NAM Thu ki Toa soan : ThS. HO QUANG VINH

75, TRAN DINH CHAU, ThS. NGUYEN ANH DONG, TS. TRAN NAM DUNG, 75, NGUYEN MINH DUC, T5. NGUYEN MINH HA,
TS, NGUYEN VIET HAL PGs. 75. LE QUOGC HAN, ThS, PHAM VAN HUNG, PGS, 75, VIl THANH KHIET,
GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH, 75. PHAM THI BACH NGOC, PGS. 75, NGUYEN DANG PHAT,
PGS TS, TA DUY PHUUING, ThS. NGUYEN THE THACH, GS. TSKH, DANG HUNG THANG, PGS 75, PHAN DOAN THOAL ThS. VO
KIM THUY, PGS, TS. VU DUUNG THUY, GS. TSKH. NGO VIET TRUNG.

TRONG SO NQ,

€ vinh cho Trung hoe Co sd Pé ra ky nay

For Lower Secondary School

Problems in This Issue

Vii Hitu Chin — Bai toan vé sd nguyén tﬁé

o Huéng din giai Dé thi tuyén Eiﬂl"&ﬂ]ﬁl @ Gidi bai ki trude
10 phé théng ning khiéu Dai e gia
TP. Hé Chi Minh, nim hoe av- 018,

@ Dé thi tuyén sinh vao 16p 10 trudng trung

hoc phd théng chuyén Phan B Chau, Bai dich s6 23 - Tiéng Anh qua cac bai toan.
Nghé An, nim hoe 2017-2018.

T1/485, ..., T12/485, L1/4835, L.2/485.

Salutions to Previons Problems

€D Tiéng Anh qua cac bai toin - Bai i 26.

€D Phuong phap giai toan
@ Thi sie trude ki thi 2018 - Dé s5 2 _
Nguyén Duy Lién — Dinh 1§ thang du

@ Béap an va hudng din giai dé s 1. Trung Hoa va mjt 86 {ing dung.

@ Lich sit toin hoo €D Nhidu cach giai cho mét bai todn
Nguyén Thuy Thanh - Chuyén vé cac s6 @ Du lich thé gidi qua cae bai toan hay
phaic.

) Sailim s daw?
9 Két qua cude thi Giai Toan va Vat 1y trén
tap chi Toan hoc vA Tudi tré nam hee
2016-2017. Nguyén Anh Vii — A o6 gid tri nho nhat khing?

Gidi ddp: Giai hé phuong trinh!

Tri su, phdt hank: NGUYEN KHOA DIEM, NGUYEN THI THUHUYEN ~ Thiét ké, ché bdn: MAT ANH
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PHUUNG TFIINH NGHIEM NGUYEN VA KINH NGHIEM GIAI

(Tai ban Ian thir nhat, cé chinh li, b6 sung) Cla tac gia NGND. VO HO'U BINH
Sach day 224 trang, khé 17 x 24 cm, gia bia 42000 dong

o n T e e T e e g v g a1 g

i dung clua sach trinh bay
cac phuong phap giai phuong
trinh v6i nghiém nguyén, von
5 3 tai Iy thu cUa S& hoc va Dai sd,
tu cac hoc sinh nho voi nhimg bai todn
nhu Trdm trdu trdm co dén cac chuyén
gia toan hoc vai nhimg bai toan nhu dinh
If lon Fermat,
Sach gom 5 chuong:
Chuong | gidi thiéu cac phuong phap
thudng dung dé giai phuong trinh nghiém
nguyen.
Chuong I gigi thiéu nhing phuong trinh
nghiém nguyén duoc sap xép theo ting
ngay.

Chuong |1l giol thiéu nhimg bai toan dua
vé gial phuong trinh nghiém nguyén,
trong do co nhing bai toan vui, bai toan
thuc teé,

Chuong IV gidl thiéu mél s6 phuong
trinh nghiém nguyén mang tén cac nha
todn hoc nhu Pell, Pythagore, Fermat,
Diophante, ..

Chuong V gioi thiéu nhimg phygag trinh
nghiém nguyén chua duot giaNNe
nhl.'mg budc tién cua ToaNg

Chau chimg minh B
Chuong trinh Langlands.
nh nghiém nguyén co sd
trinh it hon s6 &n nén doi ho

Ph
@h&u‘ toan phai van dung kién thuc
tao, vi thé phuong trinh nghiém

nguyen thuong co mét trong cac dé thi
hoc sinh gioi i béc tiéu hoc, trung hoc co
sO dén trung hoc phd thong. Cudn séach
danh mét phan thich dang néu nhimg
kinh nghiém giai toan vé phuong trinh
nghiém nguyén nhu cach phan tich bai
toan, cach suy luan dé tim hudng gidi,
cach phan chia bai toan thanh nhimg bai
toan nho dé giai quyét hon, cach “dua

kho vé dé, dua la vé querT, cach lién hé
tinh hudng dang giai quyét voi nhimg van
dé mai, cach chon hudng di phi hop voi
timg béi toan dat ra ...tat ca nhimg diéu
d0 déu la nhimg ki ndng ma moi nguoi
can co trong hoc tap, trong nghién ciu va
trong cudc séng.

Trong 14n tai ban nay, cudn sach bd sung
thém nhing kinh nghiém giai todn, bd
sung thém maét s thi du, cip nhét thém
mét s6 sy kién lién quan dén tidu su cac
nha todn hoc, bd sung thém mot sb cach
gial.

Vi nhimg céu tho & ddu mdi chuong, voi
céch trinh bay rd rang, dé hiéu, tuoi méat,
véi nhimg thong tin cap nhat, véi nhing
kinh nghiém thyc 18 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 thic hé théng va nhing
kinh nghiém giai todn giup giai quyét mot
loai toan kho & bac phd thing.

Tin rang cudn sach khong chi hiu ich
cho hoc sinh va théy cb gido, ma con 13
tal liéu tham khao tot cho sinh vién va
giang vién cac truong Bai hoc va Cao
dang nganh Toan, cung c4c phu huynh
CO nguyén vong giup con em minh hoc
Toan 1ot hon.

Ban doc c6 thé dat mua dn pham trén tai: Toa soan Tap chi TH&TT; Cac co s& Buu dién; Cac Cong ty Sach - Thiét bi truong
hoc o cac dia phuong; Cac Cua hang sach cla NXB Giao duc Viét Nam; SiéumimmmmmrEMMm[huﬂim

0973472803, 0912520591).

Moi chy tiét xin lién hé:

TAP CHi TOAN HOC VA TUOI TRE

Tang 12, toa nha Diamond Flower, sé 1 Hoang Dao Thuy, Thanh Xuan, Ha Noi

@® Pién thoai bién tap: 024.35121607

® Pién thoai Fax- phat hanh: 024. 35121606

® 56 tai khoan: 111000002173, tai Ngan hang Thuong mai Cé phin Céng thuong Viet Nam -
chi nhanh Hoan Kiém, Ha Noi,
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NHA XUAT BAN GIAO DUC VIET NAM

GIAI BAI TOAN TRO CHOI BOC CAC VAT, PHUONG TRINH

PONG DU VA HE PHUONG TRINH DONG DU BANG DO THI

clia tac gia GS. TS. NGND PANG HUY RUAN
Sich day 112 trang, khd 17x24cm, gié bia: 30.000 doéng.

o1 dung cia sich trinh
bay phwong phiap ma
bai toan tro choi boc céc
4t, phuong trinh dong du tuyén
tinh, hé phuong trinh dong du
tuyén tinh va phuong trinh dﬂnL
dur bac cao h..mg do thi. N6i cuy
thé hon: Néi dung cha véu cua
cuon sich 1a trinh bay thudt toan
xay dumg do thi co hudmg vii céc
cung duge gin nhidn trén bang
chir cai thap phin ma nhiin cua
d6 thi nhin duge chinh 14 tip
nghiém cua phuong trinh hay hé
phuong trinh dong du.

Sach gom hai phan chinh:

Phan tro choi h{;{ cde vgt trinh
bay thuat toan dé nguoi di dau
chién th.,m!._ b ing Li]l._h boc duroc
vat cudi cung (hodic khong phai
boe vdl cudi cung).

Phan phieong trinh va hé phicong
rinh dong die dugc trinh bay

trong hén chiromg cudi LL*IUI!
sach. Q\’b

Chuong IV trinkaggay  thudgt
i1 xac dinh

todn xdy dung GNW

5

tap nghiém e phuong trinh

ax=b {m@ vii @, m la cac

SO nguye mg nguven 1o cung

ulmukﬁ {01, ... m=1}

( ;@g VI trinh bay thuat todn
g R e 4

wyng d0 thj xdc dinh tap
h]u.:m cua h¢ phuong trinh
dnn" dur tuyén tinh,

Chuong VII trinh bay thuat
todn xiy dung do thi xic dinh
tap nghiém cua hé phwong trinh
dong du béc cao.

Chuong V trinh bay vé thuit Loan
giai phuong trinh dﬂng dir tuyén
tinh dang dac biét x=b (mod m).
I.Jp nghiém cua phmmg trinh
nay chinh la tap so dong du véi

b theo module m. B&i vay do thy
xac dinh tip nghiém cua phurong
trinh nay duge goi 1A nguon dong
dr,

Cuon sich khong nhimg trinh
bdy thudt toan xdy dung nguon
dong du theo mdt module, ma
con trinh bay thugt toan xay
dumg ngudn dmu_, dur theo nhiéu
module va mot so cau tric khac,
chﬁnﬂr han, ru:nnn sinh Lu cd cac
S0 |1Luwn duomg chia hét cho 7,
ma moi SO n;w déu co chir so 1é
vi chit s6 chin dan xen nhau.

Trong khi Quy djc gia giang day,
huong dan Im"h. lam viéc vé dunu
du ma c6 nguon dong du theo
module m bén LE.I.IIh thi co the chi
ra hang chyc $0 u:-m nhiéu chir
so chia hét cho m frong choc lat.

Tin tudng ring cuon siach khong
chi hia ich cho hoc sinh va
thay c6 gido yéu todn pho thong
ma con la tai héu tham khao
tot cho sinh vién va giang vién
cac triromg dai hpc va cao dang
nganh toan cung cdc phu huynh
cO nguy¢n vong giup con em
minh hoc t6t mén s6 hoc.

Moi chi tiét xin lién hé:
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