Ky thi chon DTQG tinh D3k L3k 2026-2027

Ky thi chon PTQG tinh bak Lak 2026-2027
Ngay thi thit nhit: 22/09,/2026.
Thoi gian lam bai: 180 phit.

Cdu 1.(5,00 diém) Cho a,b, ¢ 13 46 dai ba canh clia mdt tam gidc c6 chu vi bang 3. Tim
gia tri 16n nhéit cta biéu thic:

p_ 1 N 1 N 1 _a2—|—b2+02—|—3(ab—|—bc+ca)
- \2a+b+c a+2b+c a+b+2c (a+b)(b+c)(c+a)

Cdu 2.(5,00 diém) Cho ham sb f : N* — Z thda man déng thdi hai diéu kién:
i) f(p) = 1, v6i moi p nguyén t;

i) f(zy) =yf(z)+zf(y), Vo,y € N*.
Tim s6 tu nhién n nhé nhét sao cho n > 2026 va f(n) = n.
Cau 3.(5,00 diém) Cho tam gidc ABC (AB < AC), mot dudng tron (O) thay ddi ludn

di qua B, C va 1an luot cit cic doan thing AB, AC tai F, E (F khac A va B; F khac A
va C). Goi I 14 giao diém ctia BE va CF, dudng thang EF cit dudng thang BC tai P.

a) Goi X,Y l4n luot 13 hinh chiéu vuéng géc cta I 1én AB va AC; dudng thing PO
cit AB va AC lan ludt tai K, L. Ching minh ring X, Y, K, L cing nim trén mot
duong tron.

b) Goi D 1a giao diém ctia AI va BC. budng thang qua D song song v6i EF cit
AB, AC 1an ludt tai Q va R. Chiing minh rang dudng tron ngoai tiép tam giac
PQR luén di qua mét diém cb dinh khi dudng tron (O) thay déi.

Cdu 4.(5,00 diém) Mot sb nguyén duong n > 3 dudc goi 12 sb cin bang néu nhu ton tai
mot tip hop S gdm n sb nguyén duong sao cho néu ta bé di bit ki mot phan t ndo cia
S thi tt ca cac phin tit con lai ¢ thé chia ra 1am hai tAp ma téng cac phan tit trong mbi
tAp bing nhau (sb cac sb trong cac tap c6 thé khac nhau).

a) Chting minh rang néu n 14 s6 can bang thi n 1é van > 7.

b) Hay tim tat ca cac so cin bang.
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Ky thi chon DTQG tinh D3k L3k 2026-2027

Ky thi chon PTQG tinh bak Lak 2026-2027

Ngay thi th hai: 23/09/2026.
Thoi gian lam bai: 180 phit.
9
> ~ A 4 . 2. ];1 -3
Cau 1 (5,0 diém): Cho day so (x,,) xac dinh boi 8
3(n +3)%x, = 3n’x,11 — (2n + 3)xpi11,, V0 > 1
Tim lim z,,.

Cdu 2 (5,0 diém): Cho P(x) la da thtic bac n (v6in € N* ) c6 hé sb6 cao nhat bﬁng 1va
¢ ding n nghiém thuc phén biét. Biét rang ton tai duy nhét sé thuc « ma

P(4a® + 4a + 2026) = 0

Chitng minh da thitc P(422 + 42 + 2026) chia hét cho da thtic (22 + 1)% va P(2026) > 1.

Cdu 3 (5,0 diém): Tim tht ca cc sb nguyén duong a, b, ¢, p sao cho p va p + 2 déu 14 cac
s6 nguyén tb 1é théa man:
2°p" = (p+2)° — 1.

Cau 4 (5,0 diém): Cho tam giac ABC (AB < AC) nhon va noi tiép dudng tron (O) co
tAm O, ban kinh R. Pudng thang vudng géc véi BC tai trung diém M cla BC cit cac
duong thing AB, AC 14n luot tai Y va X.

a) Goi I, 14n luot 1a tAm va ban kinh dudng tron dudng kinh XY. Chting minh ring
OI? = R? + 1.

b) Tiép tuyén tai B cta dudng tron (O) cit dudng thiang OM tai P. Qua I ké dudng
thang song song véi AO cit dudng thang qua P song song v6i BC tai Z. Goi H 1a
tritc tm clia tam gidc ABC. Chitng minh rang H, M, Z thing hang.
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Ky thi chon DTQG tinh D3k L3k 2026-2027

Huynh Tran Gia Huy
Nguyén Nguyén Khoi
Ngo6 Bao Phong
Nguyén Phan Thé Trinh
Vo Lé Anh Khoa

LOI GIAI
Chuyén Toan 1 khoéa 23-26, THPT chuyén Luong Van Chanh
Chuyén Toan 1 khoéa 23-26, THPT chuyén Luong Van Chanh
Chuyén Toan khéa 23-26, THPT chuyén Nguyén Du
Chuyén Toan khéa 23-26, THPT chuyén Nguyén Du
Chuyén Toan khéa 23-26, THPT chuyén Nguyén Du
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Ky thi chon DTQG tinh D3k L3k 2026-2027

Cho a, b, ¢ 1a d6 dai ba canh clia mét tam giac ¢ chu vi bang 3. Tim gia tri 16n nhét
ctia biéu thic:

Py 1 N 1 N 1 _a®+ 0+ 4 3(ab + be + ca)
" \2a+b+c a+2b+c a+b+2c (a+b)(b+c)(c+a)
(@)Loi gidi.
. a?+b* + A+ 3(ab+ be + ca) 1 1 1
Ta co: = + +
(a+b)(b+c)(c+a) a+b b+c cHa
Ta chiing minh rang:
3
P<-
-2

PDitz =a+b, y=b+c, z=c+athiz,y,z>0;z+y+2z=06vata cn ching minh:

1 3 1
4.y <§+ZE

Cycx+y cyc
1 3 1 1 4
Slley (el
cycx cye z ) rry
)2
l_§§Z (2 —y)
r 2 zy.(z +y)
cye cyc
AL A B 1 3 3 3
Thatvaytaco:Z———:w__:(x+y+z)(xy+yz+zx)__
il 2 xyYz 2 6y 2
(4 y+2)(vy +yz + 2x) — J2y2
B 6zyz
_ (@Py+yPz + 2%x) + (ay® + y2® + 22?) — 6ayz
B 6xyz
w(y —2)* +y(z — 2)* + 2(z — y)?
N 6xyz
(z =y (y=2" (z—2)
6y 6yz 6zx
Maz+y+2z=6nén6>max{x+y; y+z; z+z}
Cho nén:
x—y)? —2)2 (2 —2)? r—y)? — 2)? 2z —x)?
T I Y It OO RV L CEr P
6y 6yz 6z vy(z +y)  yzly+z)  zw(z+1)

Pang thitcxayrakhiz =y=z2=2<a=b=c= 1.
A ) .3
Vay GTLN cua P la 5
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~

Cho ham sb f : N* — Z théa man dong thoi hai diéu kién:

i) f(p) =1, véi moi p nguyén to;

i) flry) =yf(x) +2f(y), Vo, y € N*.

Tim sb tu nhién n nhé nhét sao cho n > 2026 va f(n) = n.

(#)Loi gidi.

Trong dezmg thic (ii), chon x = y = 1, ta thu dudc:

F) =1 f(1) +1- (1) = 2£(1) = (1) =0
V6i moi z,y € N*, chia ca hai vé cta (ii) cho zy, ta co:

flay) _ f@) | fW)
Ty T Y

f(n)

Xét ham sb ¢ : N* — Q x4c dinh bdi g(n) = “— v6i moi n € N*. Ta thu dudc:
n

g(xy) = g(z) +g(y), Va,y € N* (%)

Tir diéu kién (i), v6i moi s6 nguyén tb p, ta co:

Gia st sb nguyén duong n > 1 c6 dang phén tich tiéu chudn ra thita sb nguyén tb 1a:

], Qa2

n=p'py? ... pek
trong d6 k > 1, cdc s6 nguyén td p; < pp < --- < p va cacsO mil o € N*,Vi = T,n . T
(%) ta suy ra:
k
o7

g(n) = Zaig(pi) = -

i=1 Pi
Do d6, biéu thiic clia f(n) la:

k
Q;
fln)=n-gn)=n) —
i=1 i
Vin > 2026 > 0, diéu kién f(n) = n tuong duong voi:

gn)=1 <= Z%Zl (%)

Ta xét cac trudng hdp sau
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Ky thi chon DTQG tinh D3k L3k 2026-2027

Truong hop 1: k > 2.

k
Quy dong méu sb ding thic (x) bang cach nhén ca hai vé véi tich P = H P
j=1

[T =32 (+11n)

Xét mot chi sb m € {1,2,. .., k} bat ky. Ta xét déng du modulo p,,:
Hpj =0 (mod py)

O vé phai, v6i moi i # m, tich H p; luon chita thua s6 pim, dan t6i:
J#1

ozinj =0 (mod py), Yi#m
J#
Do d6, s hang ting v6i i = m phai thda mén:

OémejEO (mod pp) = pm | (amej>

i#m j#m
Vi cac sb nguyén t6 d6i mot phan biét nén ged (pm, H pj> = 1. Suy ra:
J#FEm
P | aum
Do «,, € N*, ta ¢ «,,, > p,,,. Danh gia nay dung v6i moi m € {1,2,..., k}, kéo theo:
k k

k
3R M RE
=1

i=1 DPi i=1

Diéu nay din dén 1 > 2 (m4u thuln). Do d6, trudng hop k > 2 khong ton tai nghiém.
Truong hop 2: k = 1.

Khi d6 n = p. Dang thtic (%) trd thanh:

a
— =1 = a1=p
b

Nhu v4y, n ¢6 dang n = p? v6i p 1a mot sb nguyén tb.

Xét cac s6 nguyén tb p theo thit tu ting dan:
o Wip=2 = n=2%=4< 2026 (loai).
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Ky thi chon DTQG tinh D3k L3k 2026-2027

o Vbip=3 = n=23%=27 <2026 (loai).
o Vbip=5 = n =05 = 3125 > 2026 (thda min).
o Vbi cac sb nguyén tb p > 7 = n = pP > 77 = 823543 > 3125.

VAy sb tu nhién nhé nhat théa man dé bai la:

n = 3125
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~

Cho tam giac ABC' (AB < AC), mét dudng tron (O) thay déi ludén di qua B, C va
14n ludt cit cac doan thing AB, AC tai F, E (F khic A va B; E khac A va C). Goi
I 13 giao diém clia BE va C'F, dudng thang EF cit dudng thing BC tai P.

a) Goi X,Y lan ludt 14 hinh chiéu vuéng géc ctia I 1én AB va AC; dudng thang
PO cit AB va AC l14n lugt tai K, L. Ching minh rang X,Y, K, L cling nam
trén moét dudng tron.

b) Goi D 1a giao diém ctia Al va BC. budng thang qua D song song véi EF cit
AB, AC 1an ludt tai Q va R. Chting minh rang dudng tron ngoai tiép tam giac
PQR luén di qua mét diém cb dinh khi dudng tron (O) thay déi.

(#)Loi gidi.

a)

Loi gidi 1:

Goi G 14 Miquel ctia t gidc toan phan BCEF.PA.

Cé AGT = 90°, AI L PO (theo dinh ly Brocard).

Khi d6 ta c6 GXY A noi tiép dudng tron dudng kinh Al.

Xét truc dang phuong ctia (AFE), (0), (ABC) ta c6 A, G, P thang hang

—_——

Ta cé: APK = APO = AIG = AXG nén tt gidc GPK X noi tiép.
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Ky thi chon DTQG tinh D3k L3k 2026-2027

Tacé AYX = XGP = XKL nén X .Y, K, L cing nam trén mot dudng tron.
Loi gidi 2:

Theo dinh ly Brocard ta ¢c6 A 1 PO nén suy ra AKL = AIX = AY X

Do d6 X,Y, K, L cing nam trén mot dudng tron.

b)

Goi M 1a trung diém BC. Ta ¢ A/Q\R — AFE = ACB nén QBRC ndi tiép.
Mat khac ta c6 (PDBC) = —1nén DP- DM = DB - DC = DQ - DR.
Do d6 PQM R ndi tiép nén (PQR) di qua diém M cb dinh.
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~

M6t sbé nguyén duong n > 3 dude goi 1a s6 cAn bang néu nhu ton tai mot tap hop

S gdm n sb nguyén duong sao cho néu ta bd di bit ki mot phan ti nao ctia S thi
tAt ca cac phan tf con lai c6 thé chia ra 1am hai tAp ma tdng cac phan tk trong mbi

tAp bang nhau (sb cac sb trong cac tap c6 thé khac nhau).
a) Chting minh ring néu n 14 s6 cin bang thi n1é van > 7.
b) Hay tim tit cd cac sb cin bang.

(#)Loi gidi.

a) Gia st n 13 mot sb cin bang. Khi dé ton tai tAp hop S = {a,, as, ..., a,} C N* gdm n
; g 11 tap nop 8

phan t phin biét théa man diéu kién bai toan.

e Chitng minh n la s [é:

bat d = ged(ag, as, ..., a,) > 1 vaxéttap hop S’ = {%,%,...,%} ={ad},d, ... a,}.
R6 rang S’ ciing 1a mét tAp hop thda man tinh chét cAn bang va ged(d), d}, ..., al) = 1.
bat T = Z . Theo gia thiét, v6i mbi phan t& = € S, tdp hop S’ \ {z} ¢6 thé phan

xS’
hoach thanh hai tip con c¢6 tong cac phan tit bang nhau, do d6 téng cac phan tit clia

S"\ {z} phai 12 mét s6 chan:
T—z=0 (mod2) = z=T (mod?2), Veels

Diéu nay chi ra rang tat ca cac phan ti cta S’ déu c6 cung tinh chan 1é.
4 A A ~ \ \ A o4 A A .
Do ged(ay, db, ..., al) = 1, cac phan ti ctia S’ khéng thé cung la so chan. Vi viy, moi

n

phin tk clia S’ déu 1a sb 18, tic 1a:
r=1 (mod?2), Vreld

Ti d6 suy ra:

Mat khac, tadda c6 T =z =1 (mod 2). Do dé:
n=1 (mod 2)

hay n bit budc phai 14 sb 1&.
e Chirng minh n > 7:
Vin > 3vanlé, tachi cin chitng minh n # 3 va n # 5 bang phuong phap phan chiing.
Gia st cac phan tl ctia S dudc sap thit tu ting dan: a; < ay < -+ < ay.
e Néu n = 3: Loai bb phin tt as, hai phan t& con lai 13 a,, a,. D€ chia thanh hai tip
¢6 téng bang nhau thi bit budc a; = a», mau thuln véi gia thiét cac phan tit cla
tap hgp S d6i mot phan biét. Vay n # 3.
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Ky thi chon DTQG tinh D3k L3k 2026-2027

e Néun = 5: Gia st ton tai tp hop S = {a1 < ay < az < ay < as} C N* thoa man.
V6i bbn s6 nguyén duong bat ky z; < x5 < 23 < x4, d€ phin hoach ching thanh
hai tip c6 tong bang nhau, ta chi c6 hai dang phan hoach c6 thé xay ra:

(1) Dang (2,2): Vizy + 23 > 29+ 21 Va 24 + o > X3 + 1, déng thttc duy nhét cé
thé xay ra la:

Ty +T1 =29+ T3

(2) Dang (1,3): Vi phin t&t don 1& phai 13 phin tit 16n nhét z,, dang thic duy
nhét c6 thé xay ra la:

Ty =21+ To+ 23

Bay gid, ta xét hai trudng hop loai bé phan ti:
— Khi loai bé a;, bén phén tit con lai la as < a3 < a4 < as. Theo nhén xét trén,
ta chi c6 thé co:
as + as = az +ay (dang 2 — 2)
as = as + az +ay (dang 1 — 3)

— Khi loai bd a,, bon phin tit con lai 13 a; < a3 < a4 < as. Tuong tu, ta chi ¢6
thé co:

as+a; = az +ay (dang 2 — 2)

as :a1+a3+a4 (dang1—3)

Két hop cac kha ning:
o Néu ca hai déu thudc dang (2,2): Tacd as+as = az+ay = as+a; = a; = ap
(mAu thuin).
o Néu loai a, ra dang (2,2) va loai a, ra dang (1,3): Ta ¢é as + ay = as + a4 va
as = a; + az + a4. Thay as vao d:fmg thiic truée dudce (a; + az + ay4) + ag =
az +ay = a; +ay =0 (VO 1y viay,a; € N*).
o Néu loai a, ra dang (1,3) va loai a, ra dang (2,2): Ta ¢é a5 = as + as + ay va
as+a; =az+ay = (as+az+ay)+a; =az+ay = a;+ay =0 0ly).
o Néu cd hai déu thudc dang (1,3): Tacé as = as +az +ag = a; + az + ay =
a; = ay (mAu thuln).
Nhu vay trong moi kha ning déu din t6i miu thuln, suy ra n # 5.

Tt céc 14p ludn trén, ta két ludn: n 18 van > 7.

b) Ta sé chttng minh moi s6 nguyén 1& n > 7 déu 1a s can bang.
Xét thp hop gdm n s6 18 lién tiép dAu tién:

S=1{1,3,5,...,2n— 1}

T6ng clia tit ca cac phan ti trong S 1a T = Z(Qz’ —1) =n?
=1
V6i mbi phﬁn tit biloaibdz =2k —1 € S (1 < k < n), tong clia cac phén tl con lai
trong S\ {z} la:
T—z=n"—(2k—1)
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13 mét sb chin. Ta can chi ra su ton tai ciia mot tdp con A € S\ {z} sao cho tong cac
phén tit clia A bing:
Tk:nZ—(Qk—l) :n2+1_k
2 2

o Trudng hop co sé n = 7: Khi dé S = {1,3,5,7,9,11,13} va T = 49. V6i tiing phan t& =
bi loai, ta ¢ cac phan hoach cu thé nhu sau:

o Bé & = 1: Ty = 24. Ta chon hai tap {11,13} va {3,5,7,9} (tdng cling bang 24).

o Bb x = 3: Ty = 23. Ta chon hai tap {1,9,13} va {5,7,11} (t6ng cling bang 23).

o Bb z = 5: Ty = 22. Ta chon hai tap {9,13} va {1,3,7,11} (tdng cling bang 22).

o Bé & = 7: Ty = 21. Ta chon hai tap {3,5,13} va {1,9,11} (t6ng cling bang 21).

o Bb z = 9: Ty = 20. Ta chon hai tap {7,13} va {1,3,5,11} (t6ng cling bang 20).

o Bb z = 11: Ty = 19. Ta chon hai tap {1,5,13} va {3,7,9} (t0ng cling bang 19).

o Bb z = 13: T; = 18. Ta chon hai tap {7,11} va {1,3,5,9} (tdng cling bang 18).
Nhu vay, n = 7 13 mét sb cin bang.

e Trudng hop tdng qudt v6i moi s6 16 n > 7:
Ditn = 2m+1véim >3 (m e N).Khiddé S = {1,3,5,...,4m+1} c6 téng T = (2m+1)2.
Muc tiéu la tim tdp con A C S\ {z} c6 t6ng bang 7},. Chd y rang:

Xét cac tAp con gém m phan t clia S\ {z}.
o Téng nhé nhét cia mot tip con gdbm m phan tit 14y tit S\ {z} dat gia tri 16n nhét
khi z € {1,3,...,2m — 1}, va tong nay khong vudt qua:
m+1
d2i-1)—1=(m+1>-1=m"+2m
i=1
V6i moi m > 3, ta luén c6 m? + 2m < 2m? < Tj, (do m? — 2m = m(m — 2) > 0).
o T6ng 16n nhit ctia mot tip con gém m phan tit liy tir S\ {z} dat gia tri nhd nhit
khiz € {4m + 3 —2m, ..., 4m + 1}, va tong nay khong nhé hon:
2m+1
Y (2i-1)—(dm+1) = (2m+1)’ —m’ — (4m + 1) = 3m’
i=m+1
V6i moi m > 3, ta ludén c6 3m? > 2m? + 2m > Ty, (do m? — 2m = m(m — 2) > 0).
Do tip hop S\ {z} gdbm céc s6 1é c6 bude nhay lién tiép bing 2 (hodc moét bude nhay
bing 4 tai vi tri bd z), qué trinh bién déi lién tuc tit tdp con m phan tt ¢6 tdng nhéd
nhAt sang tap con c6 tdng 16n nhit bing cich thay thé ting phan ti bdi phin ti ké tiép
trong S\ {z} sé quét qua tat c cac gia tri nguyén cé cling tinh chén 1é véi m trong doan
[m? + 2m, 3m?].
Néu T, # m (mod 2), ta hoan toan tuong tu xét ho cac tip con gébm m + 1 phin ta;
khodng gi4 tri tdng clia ching ciing bao pht hoan toan gid tri 7. Do d6, ludn ludn tdn
tai tdp con A C S\ {z} c6 téng dling bang 7.

Két luan: Tap hop tit ca cac sb can bing 14 toan bd cac sb nguyén 1é n > 7.
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~

9

; =3
Cho day s6 (x,) xac dinh béi 8
3(n+3)%r, = 3n’r,1 — (2n + 3) Ty 11y, VR > 1

Tim lim z,,.

(#)Loi gidi.
Ta c6: 9(n+3)2%x, = In’r, 1 — (6n+9)xn 17, = I’z — ((n+3)2—n?)2py12,, V0 € ZT
& (n+3)2xn.(Tn +9) =022 (2, +9),Vn € ZT.

. o T+ 9 > 2,49
Rorang.:1:7ﬁé(),V71EZJ“.DOCIO:x+1Jr :( " ) 2z + n ezt
Tnil n-+3 Ty

2
k I1+9
. 7+
<k+3> o (Hk:+3> v €

Tpi1+9 -
Nén ta ¢6 duge =1~ ° — H
Tn41 k1

Ta c6 bat ding thiic phu

1
<ln(1+—> —V01m01a;>0
xr

Khidé:ln(Hk+3> Zm( )> o n ez,

k=1

n—-+o0o

Cho n — 400 ta thu dudgc lim In (H %) = 400
=1

A k+3 =k
Nén lim L = 400, kéo theo lim H — =0
n—-+oo el n—-+4oo Pl

2
ok
Tt d6 ta thu dude lim (1+3>: lim 9. H—> =0.
Tn k=1

n—-+o0o

Vi vay ln}rl Ty =—9
n—-+0o0
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~

Cho P(z) la da thiic bic n (v6i n € N* ) c6 hé s6 cao nhit bang 1 va ¢6 ding n

nghiém thuc phan biét. Biét ring tdn tai duy nhit sb thuc « ma
P(4a® + 4a + 2026) = 0

Chting minh da thitc P(422 + 4z 4 2026) chia hét cho da thitc (22 + 1) va
P(2026) > 1.

(#)Lsi gidi

Gia stt n nghiém thuc phan biét ctia da thitc P(z) 13 zy, 25, . . ., z,. Khong mét tinh téng

quat, ta c6 thé sap thit tu:
T < Ty < ---< Ty

Do P(z) c6 bic n va hé so ctia sO hang béc cao nhat bang 1 nén ta co:

(x—x)=(r—x1)(x —29) ... (x — )

g
S
I
—.

Xét ham s f(z) = 422 + 4z + 2026 xac dinh trén R.
Khi do: P(f(z)) = [ [ (42 + 4z + 2026 — ;)

=1
V6i mbi tam thitc bc hai 422 + 4z + 2026 — z; ta xét delta

Ny =42 — 42.(2026 — x;) = 16.(z; — 2025),Vi = 1,n
Theo gia thiét P(f(z)) c6 duy nhat mét nghiém thuc cho nén ton tai k € {1,2,...,n} sao
cho
Ak - O
Aj <0,Vy 7’é k

Vi vy z) = 2025 va ; < 2025, # k
Maz, <a9 <..<uz,nénk=n.
Chitng minh P(f(z)) chia hét cho (2z + 1)2.

n—1 n—1

Ta cé: P(f(z)) = (f(x)—2025).H(f(x)—xl = (22 +1)? H ) — ).

Vi vy P(f(x)) chia hét cho (22 + 1)2.
Ching minh P(2026) > 1.
e Néun = 1, da thiic c6 dang P(z) = z — 2025. Khi d6:

P(2026) = 2026 — 2025 =1>1

e Néun > 2 dow; <2025 véimoiie {1,2,...,n— 1}, suy ra:

n—1
P(2026) = (2026 — 2025). [ (2026 — z;) > 1
1

(2
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Vi vay ta luon cé P(2026) > 1.
Bai toan dudgc chitng minh hoan tAt.
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~

Tim tit ca céc sb nguyén duong a, b, ¢, p sao cho p va p + 2 déu 1a cac sb nguyén tb

1é thda man:
2t = (p+2)° — 1.

(#)Lsi gidi

Truong hop 1: p = 1 (mod3)

Khi d6: 3 | p + 2, vi p + 2 12 sb nguyén tb nén p + 2 = 3.
Do d6: p =1 (VO 1i).

Truong hgp 2: p = 2 (mod3)

Tacd: 2°p" = (p+2)°—1=(2+2)°—1=0 (mod3)
Cho nén 3 | 2%.p° (V6 1)

Truong hop 3: p =0 (mod3), ticlap =3

Thay p = 3 vao phuong trinh thu dudc
203" =51

Vi3 |5°—1néntacé clasé chin.
Dit ¢ = 2k véi k 13 sb nguyén duong.
Ap dung dinh li LTE:

v2(5° — 1) = v9(5% — 1) + va(c) — 1 = vy(c) +2 = v3(k) +3

Do d6: a = vy(k) + 3.
Lai co:
v3(5° — 1) = v3(25% — 1) = v3(25 — 1) + v3(k) = vs(k) + 1

Nén b = v3(k) + 1

Vi vay ta thu dudc a < log,(k) + 3 va b < logs(k) + 1.

Khi dé: 25F — 1 = 20.30 < 2loga(k)+3 3losa(k)+1 — 942,

Dé& dang quy nap dudc 25¢ — 1 > 24¢2, v6i moi s6 nguyén duong ¢ > 1.
Do d6 ta thu dudc k = 1, kéotheoc=2, a =3, b=1.

Thit lai ta thiy (a; b; ¢; p) = (3:1:2; 3) thda.

Vay (a;b;¢;p) = (3;1;2;3)
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~

Cho tam gidc ABC (AB < AC) nhon va nbi tiép dudng tron (O) c¢6 tdim O, ban
kinh R. budng thing vudng géc véi BC tai trung diém M clia BC cit cac dudng
thing AB, AC 1an ludt tai Y va X.

a) Goi I, 14n lugt 13 tAm va ban kinh dudng tron dudng kinh XY. Chitng minh
rang OI2 = R2 + "2

b) Tiép tuyén tai B ctia dudng tron (O) cat dudng thang OM tai P. Qua I ké
dudng thang song song véi AO cit dudng thing qua P song song v6i BC tai
Z. Goi H 14 truc tAm clia tam gidc ABC. Chling minh rang H, M, Z thang
hang.

(@)Loi gidi.

a)

Tacd: XYA=90°— ABC = OAX.

Do d6: AOAX ~ AOY A (g-2).

Dan t6i: OA? = OX - OY = Py = OI* — (1)

Vi véy ta thu duge OI% = R? + (1)

b)

Ké duong kinh AT cta (0).Goi G 1a giao ctia HT véi (O).
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Goi AH giao (O) tai R

Cho dudng thing qua P song song v6i BC cat HT tai 7.

Ta sé ching minh 7' = Z:

Goi G’ 1a giao ctia T A v6i (O).

Ta c6 A(RIXY) = —1 chiéu 1én (O) ta dude (RG'BC) = —1 (1).

Miit khac: A(GHBC) = —1 chiéu 1én (0) ta dude (RGBC) = —1 (2).

Tt (1) va (2) ta cé G/ = G hay I, G, A thang hang.

Ciing tir (2) ta c6 RBGC 14 tit giac diéu hoa nén P, R, G thang hang.

PEy1a R, T dbi xiing nhau qua trung truc ctia BC két hop v6i PZ’ || BC nén
P(Z'MTR) = —1 chiéu 1én HM ta dudc (Z’MTG) = —1.

Xét [(Z'MTG) = I(Z'OTA) = —1do d6 17 || AO .

Tom lai IZ' || AO va PZ' || BC nén Z' = Z c6 nghia 1a Z nidm trén HM (dpem)
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