SO GIAO DUC VA DAO TAO KY THI OLYMPIC TRUYEN THONG 30 THANG 4

THANH PHO HO CHI MINH LAN THU XXIX - NAM 2025
[ IYE L 5
m[LgleorL%P:H%}:ngN Mon: TOAN - KI'Eén: i1 ‘
1 Thai gian: 180 phiat (khdng ké thoi gian giao dé)
_ Ngay thi: 05/4/2025
PE THI CHINH THUC Pé thi gom 01 trang, 05 cdu

Lieu y: - Thi sinh lam moi cdu trén mét té gidy riéng va ghi ré cdu s6 mdy o trang | ciia moi 16 gidy thi.
- Thi sinh khéng dwge sir dung mdy tinh cam tay.

Cau 1. (3 diém) Giai hé phuong trinh

16x° +1=E
x ¥

16y° L]
y x

Ciu 2. (4 diém) Ky hiéu {x} la phin lé cia so thue x. Dit
x—{x} khi {x} i%

f(x)= |
x—{x}+1 khi {x} >3-

a. Tim tap hop tat ca cic so nguyen n sao cho f{u'rr_t‘,i = 2025.

1 1 |
~2n.
N T ) "

Chitng minh day s6 (u,) c6 gidi han hitu han va tim gidi han do.

b. Véimédi ne N, dat u, =

Ciu 3. (4 diém) Tim s6 nguyén duong n nho nhat sao cho ¢o thé dién vao bang 4x4 mdi 6 mot s6 trong
tap hop {L.2....,n} sao cho moi s0 1,2,....n déu co mat trong bang, dong thai trong mdi hang va
trong mdi cét khong c6 hai sd bing nhau hodc hon kém nhau 1 don vi.
Ciiu 4. (4 diém) Goi a,b la cac s6 nguyén duong thoa min a'+2-(b!)=a™,
a. Chirng minh b = a - 2.
b. Tim tit ca cic cdp s6 (a:b) thoa min diéu kién da cho.

Ciu 5. (5 diém) Cho tam gidc nhon ABC ngoai tiép dudmg tron (7). Goi M, N va P theo thir tu i
trung diém cia BC,CA va AB. Goi X.Y va Z theo thir tr 1a giao diém cua céc tiép tuyén khac
BC,CA.ABketlr N va P ketr M va P, kétr M va N tdi (1), sao cho tam giac XYZ nhéan
(/) lam duomg tron ndi tiép vi cac diém M, N, P theo thir tu thude cic doan théng YZ,ZX, XY.

a. Chirng minh duomg tron nos iiép moi tam giac XPN,YPM ,ZMN tiép xiic vdi dudng tron noi tiép
tam gide MNP.
b. Chirng minh / la tim dang phuong cia céc dudmg tron noi tiép tam giac XPN,YPM va ZMN.
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Didu kién x4c dinh: x =0,y # 0. Khi d6 hé tuong duong v6i

Zg =16(3%’

+5°) 1

3
Viy hé o6 nghiém duy s e (; 2).

Ky thi Olympic truyén thdng 30/4 lén thée XXI1X ndm 2025 1



Véi m51 56 nguyén duong k dat N la 1ap cac s6 nguyén dudng m sao cho

Ky thi Olympic truyén théng 3074 1dn thi XX1X nd

f(Jm)=k. Tacé i
N, ={mez+ [ k-l<JESk+l}
2 2
a. : ,
={meZ+ | B—k+—<m<k +k+-—}
4 4
=[k? =k + LK + K] =[(k - 1)k +1,kCk +D)]. !
Do vay {n|f(n)= 2025) = Nz, =[2024.2025 +1;2025.2026].
D& thiy N, c6 2k phin tir va mdi s6 nguyén duong m n3m trong dtng mt t4p s
N, v6i k nao dé. ’
baitt=f (\/;1_ ). Trong cong thitc clia u,, véi mdi s6 nguyén duong k < £-1,
hang tir ;lg xudt hign 2k 14n; con hang tix % xufit hién n - £(¢ 1) 14n (tvong img | 0.5
b. véi m=L({-1)+1,..,n).
Tir d6
£+ 0 £—n)’
=201+ 22D eoz Dy fmons 2J’+ ! ;/Z) gl 1
Pé y ring IJ;-Z’S% va £ tiénra +oo khi # tiénra +0 nén (w,) = -1.
et AR RO B e A ey e T S "_2"'



T“ﬁn sG nguyén du'cmg ?? nhé
501 tmng taphop (1,2, ,n} sao

chomé:sélz, _
c6 h___, sé b'%mg ffha.u"hoa Tig

[ hau iﬁo'n Vi @}L e & il

Xét mét cach dlén théa mﬁn yéu céu Do céc sé trong m51 héng 061 m(}t khiic nhau
nén > 4. Néi riéng s6 2 bugc phai xuit hi¢n trong bang. Xét hang/cft chira mt
s6 2. Theo g thit céc s6 trong hang/cdt ndy ddi @t hon kém nhau ft nhét 2 don

vinén n > 8.
Néu n =8 thi trén hang/cot chia sb 2 phai xudt hign cic s6 2, 4, 6, 8.

Xét hang/cht chira s6 7. Khi d6 hang/cft ndy phéi chira céc $61,3,5,7.
Suy ra 6 giao cua hing chira mot s 2 va c6t chira mot s 7 phai dugce dién mot

s6 vira chin vira 1¢, mau thuin.

1,5

Vé6i n=9, taco cich dién sau thoa man
214

O |=— | |on
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719
517

S S— . 3
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Gid s b=a-2. Khi d6ta o6 al2a-2)!=g"", .
a. |Pob21nenan3, ROring g =3 khéng thoa man didu kién trén nén a 2 4. 15

Khi 46 0% > g7 vy a4+ 2(a-2)<2al)=2-2-3-a<d", VOly.

Viy b2g-2,
R3rang o571,

Véi a=2 th 2+2.(bY)=2%_
0,5
DEthy b =1 théamanvi 242.11= 92

Néu 522 thi 2151 do g6 2+2:(b) =2(mod4) trong khi 46 4|2*, méu thuln.
Xét ax3,

NEu b2 a1 thl (a-1)151 va (g- 1y a1 e ta 06 (a-1)|a®, mau thulln do l
b, 14-122va g1 nguyén t§ cing nhau véi g,

Suyra b<qg-3 (do b+ a-2). Khi d¢
21,;(“9-%”12_2)--(&120) %

Nhan tir I+(b+1)(b+22)m(a—l)-a, lén hon @ va nguyan té cing nhau véi a,

vl thé khéng thé 1a uoc cia a* duge, méu thufn,
Viy (a,0)=(2,1) la cip sé duy nhét théa mn yéu chu cga ba to4n.

Ky thi

ruydn théng 30/4 ldn thi XXIX nam 2025

Olympic ¢



p :_gchotam gléc nh

oo :Ia
. cﬁzr:ré:g; f;em f;{uha BE,CA v& 4B, Ggi X, YV Z theo thirty A giao idh cua e;
6. yenkhie B, C4, 4B Ketx N vi P ket ot VPG M GEN |
M N ao ch’ommgléc XYZ nhan (.L) lam dchmg trbn n91~ ¢ di
o P theo thir ty thuoc che. doauthang 1Z

G’lé st céc‘dlér‘n cb vj tri nhuhlnh vé cac truemg hop khéc chung mmh tuong ty.

O ABC Hgog i ducmgt:on (1) Goi it “V va mheo thutu 1

,,,,,,

B

Chung mmh de’ng trbn 11@1 tlep mox tam glé X?’ /
dudmg trén nél uep tam giéc MNP S st &

e R B

v

Goi (J,), (J,), (J,), (J) 14n lut 1a dudng trdn ndi tiép céc tam gisc
XPN,YPM,ZMN, MNP vi.U,V,R,S lan lugt 12 tiép diém cua (1) véi

YZ,BC,XZ,AC. Goi E latiép diém cta (J.) véi MN.

Tacé ,
ZM -ZN = MU +UZ - NR-RZ =MU - NR = MV — NS

A =VC-MC-CS+CN=CN-CM =PM-PN.

Do d6 ME < MN+MZ-NZ _ WH\/;P—PN‘

Suy ra E ciing 12 tiép diém cia (J) v6i MN. Suyra (J) tiép xic véi V).

Tuong tw (J) ciing tiép xtic véi (J,),(J, ).

Goi F, X latiép diém cta (J,) v6i MP, YZ, L 14 tip diém cia ) véi ¥YZ,G

I3 trong tim cia tam gisc ABC, V'V 1a dudmg kinh ctia (7).

Xét phép vitw tim F bién (J,) thanh (J), bién K thanh H. Khi d6 tiép tuyén
b. |tai A cla (J) song song vdi YZ. Tuong tyt ta thu duge KF cit EL tai H nim

trén (J).
Tacé ML = ME = MF = MK nén KFEL 13t gi4c ngi tiép.

T d6 HM 14 tryc ding phuong cia (J,) va (J,).

Ky thi Olympic truyén théug 30/4 1Adn thi XXIX nam 2025




Chti ¥ ring tiép tuyén tai U cua (/) song song véi tiép tuyén tai H cua (J) nén

=1

V.2 : AABC — AMNP, (D (J), U b H.

Suyra MH || AU.
Mit khic 4,V',U thing hing nén IM || AU. 0,5
Suyra H,I,M thing hing.

0,5

Suy ra J thudc tryc ding phuong cua (J,) va (J,).
Ching minh tizong ty ta thu dugc didu phai chitng minh.




