Tuyén tap cac bai tap thu vij luyén thi HSG MTCT

Bai tap:
Cho cac chit s6 a, b sao cho M = 2a8b9 ¢6 s6 luong wéc dwong 1a mot s& nguyén td 1é. Tinh a? + b2.
Loi giai:
Do M c6 lwgng wéc 1& nén M 13 s6 chinh phuong, ta c¢6 145 < VM < 172.
Do M ¢6 lwgng udc duong la mét s6 nguyén té, nghia la M cé dang:
M= (7
Véip va 2q + 1 la mot s6 nguyén t6.

= Ta kiém tra céac s6 1a Iy thira cla mot s6 nguyén t6 trong doan [145; 172], phét hién chi cé duy
nhat VM = 167 thoa.

= M = 27889

= a=7;b=8.

Pép an: 113

Bai tap:

Goi f(x) la téng cac wdc duong cla x

Vidy, f(A) =1+2+4=7

Tinh £(1) + £(2) + - + £(2026).

Loi giai:

Thay vi tinh tryc tiép, ta lam nguoc lai: véi mai s6 x, d€m xem cé bao nhiéu [an né xuat hién trong két qua
(kT thuat nay goi 1a “déng gdp vao tong”).

A, n . . . s . s |2026
SO lwgng so trong doan tir 1 t&i 2026 ¢6 x la wéc la —J

= Vay mdi x déng gép l%J lan vao két qua

Két qua la:

2026
2026
Z x X Int (—)
X
x=1



Bai tap:

Goi f(x) la s6 nguyén duong nhd nhat khéng phai wéc cla x.
Vidy, f(6) =4, f(1) =2, f(5) =2

Tinh £(1) + £(2) + - + £(2026).

Loi giai:

Cling 4p dung tu duy déng gép vao téng nhuw bai trén nhung khé hon ;-; (aka. tac giad ludi viét)

Bai tap:

Tim dw cla 1234567891011121314151617...100101 chia ldy du cho 2026.
Loi giai:

Pat N, = 123567 ... x (x la mot s6 nguyén duwong, cé thé cé nhiéu chit s6)

Ta co:

Ny41 = N, X 10% + x v&i d 1a s6 chir s6 clia x, ma d = |logo x| + 1

Vay cdng thire truy héi la:

NO = 0
{Nx = N,_q X 10Intglogio(x)+1 4 o

Sir dung da cau |énh dé truy hoi, ddng thoi trong qua trinh tao N, lién tuc chia 18y dw cho 2026 bang cach
sauiamodb =a —b X Intg (%)

Bai tap:

Tim dw cla 32025 4 32026 32027 4 ... 4 3123456789 chig |4y dw cho 29297

Loi giai:

Do 29297 I s8 nguyén t6, ap dung dinh ly Fermat nho, ta c6 22929 = 1 (mod 29297)
Ta cé:

32025 4 32026 4 32027 | .. 4 3123456789

31234—56790 _32025

=—X1
2



3123456790 _32025
X 229296

2

— (3123456790 _ 32025) X 229295 (mod 29297)

Chia nho thanh 3 bai toan tim dw cda ITy thira va gbp lai, ta dugc két qua 1a 8940.

Bai tap:
Giai tim x (lam tron t&i 6 chit s6 thap phan):

a) xV* = 696969
b) x**V* = 696969

Loi giai:

Dy doan xV* va x*+Vx déng bién trén doan cé nghiém, ta udc tinh nghiém va dung ki thuat tim kiém nhij
phan dé gidi phuwong trinh déng bién.

Bai tap:
Tim gia tri I&n nhat cta f(x) trén doan [0; 2026], biét:

—x?% +2026x — 2025

fe) = 2027x + 5

Tlc la, tim  max X).
! OsxSZOZGf( )

(Iam tron téi 9 chir s6 thap phéan)

Loi gidi:

Cuec tri cia phéan thirc.

Bai tap:

Y ~ ~ 7 o ~ ’ 100 2N ~ ~ e 2
Goi A la s6 nguyén I&n nhat khong I&n hon (9 + 4\/5) . Tim 4 chi¥ s6 cudi cua A.
Loi giai:

lwdi viet



Bai tap:

Dudng vién trang tri & nén nha clia Hung cé kich thude 2 X 36 (2 hang, 36 cot) duoc lat bang céc loai
gach: loai kich thudc 1 X 2, 2 X 1 va 2 X 2. H3y xac dinh s8 cach lat khac nhau cé thé thyc hién dé |4t hét
toan bd nén nha.

Vi duy, sau day l1a mét céch It hop 1& vdi nén nha kich thudce 2 x 10:

Loi giai:

Goi f(x) la téng s6 céach Iat nén nha kich thudc 2 X x.

TH1:

Xét t&i x, gia slr ta d§t vién gach 2 X 2 vao => s8 cach datla f(x — 2)

fx=2)

TH2:

Gia st ta d&t vién gach 2 X 1 (ngang) vao => bat budc phai dit thém 1 vién gach 2 X 1 cing né => s6 cach
datla f(x —2)

f(x=2)

TH3:

Gia str ta ddt vién gach 1 X 2 (doc) vao =>s6 cach datla f(x — 1).

fx=1)




Trwong hop co sd: vai x = 0, ta co 1 cach dat (la khéng dat vién gach nao), véix = 1, ta cd 1 cach dat (1
vién gach doc).

Vaytacod: f(x) =2f(x—2)+ f(x —1),v6i f(0) = f(1) = 1. Két qua la f(26) = 44739243.

Bai tap:

Vao mot ngay dep trdi, ban Hung quyét dinh dao 2026 6 trong, cdc 6 dwoc danh sé thir tu [an lvot tir 1
t&i 2026. Sau d6, Hung 1an luot bd kho bau clia minh vao trong tirng & mot qua nhiéu luwot theo quy tic
sau.

O luot d3u tién, Hung bd kho bau vao cac 6 ¢d s thir ty 13 boi ctia 2. O lugt tiép theo, Hung bo kho bau
Va0 cac 6 ¢o s6 thir ty 13 boi clia 3. Luot thit ba, Hung bd kho bau vao cac 6 ¢é s8 thi ty 13 bdi cda 5. &
lwot cudi cung, Hung bo kho bau vao cac 6 cd sé thir tu 1a bdi cda 8.

Lwu y rdng mot 6 chi cé thé cé mét trong hai trang thdi: 6 tréng hodc é c6 chira kho bdu!

a) Sau cung, cé bao nhiéu 6 c6 chira kho bau? (1,5 diém)
b) Truéc khi thue hién cac lwot bd kho bau trén vao 2026 6 cé san, Hung can dao thém it nhat bao
nhiéu 6 tréng (danh sd ti€p tuc tir 2027) dé sau cung, s& & c6 chira kho bau 1a 2026? (0,5 diém)

Loi giai:
a) Nguyén ly bao ham - loai trir, két qua 1a 1486.

b) Do sé & cang nhiéu thi s8 6 chira kho bau cang nhiéu, ta cé thé lién tuc thir cac sb cho tdi khi sé
6 chira kho bau la 2026 va s6 6 la nhd nhat réi lay hiéu la xong. K&t qua la 737.

Bai tap
Tinh:
1-2—-34+4+4+546—-7—-8—-9—-10+---— 2026
(1dau+,2dau-,3dau+ 4dau-..)
Loi giai:




Cho AABC ¢4 AB =5 cm, AC = 7 cm, BC c6 d6 dai nguyén va 1a mét sd chinh phuong cé tich cac wéc
duong la mot s 1é. E, M, F 1a ba diém thudc BC sao cho BE = EM = MF = FC. A’ |a diém d&i xirng vdi
A qua E. T E dung dudng vudng goc véi BC cat A'M, A'F, A'C 1an lwot tai H, D, G.

a) Tinh dién tich tam gidc BA'C. (0,75 diém)

c) Tinhtisd % (1am tron téi 3 chit s6 thap phan). (0,5 diém)

Bai tap:
Cho hinh chi* nhat ABCD c6 AB = 5cm, BC = 8 cm. M 13 trung diém BC. BPudng tron tdm O tiép xuc vai

ba canh clia AAMD. Goi F 13 tiép diém gitta (0) va ti€p tuyén AM, ké doan thang DF.

Tinh dién tich phan duoc td den (trong hinh), lam tron két qua téi 6 chir s6 thap phéan.
A D
]

M




