TRUONG PHO THONG NANG KHIEU DE THI THU TUYEN SINH LOP 10

TRUNG TAM PHAT TRIEN LAN 2 -NAM 2026 (Ngay thi 10/52026)
NANG LUC NGUOT HQC Mén thi: TIN HQC (Chuyén)
dek de e e Thai gian lam bai: 150 phit, khong ké thoi gian phat dé

Dé thi gom ¢6 05 trang.

TONG QUAN DE THI

Bai Tén bai : File E (’:g?g;i ; "‘-‘"n;':.f b9 ' Diém
I | PEN GIANG SINH | HUB0S.* | 1gigy | 1024MB | 2
2 | VIKHUAN CHIADPOI | HUB06.* | lgidgy | 1024MB 2
3 | CHUOI SO | HUBO7.* | 1giay | 1024MB 3
4 | MAHOAN VI ' HUBOS.* 1giay | 1024MB | 3

Diu * dugc thay thé bai PAS, CPP hoic PY theo ngon ngir lip trinh duyge
sir dung twong ing la PASCAL, C++ hodc Python.

Ciu 1 - DEN GIANG SINH

Dé trang tri ban céng nha minh, Linh mua mot diy dén gdm n bong dén miu
ghép ndi tiép nhau, mdi bong c6 1 trong s& 1000 mau khic nhau.

Linh rt thich cac diy dén c6 hoa vin mau sic dugc 3p lai nén quyét dinh cit bo
mdt sd bong dén & mdi diu (va ciing cé thé khong cin cit bo) dé nhin duoc doan diy
dén ma hoa vian mau sic lap lai ding k lan lién tiép. (xem thém vi dy)

Yéu ciu:

Hay giup Linh xdc dinh xem c¢é phuong én cit dé thu dugce doan diy nhu viy
khéng. va néu dugc thi in ra hoa vin miu sic do.

Dir li¢u: doc vao tir file HUBOS.inp

- Dong diu tién chira hai sb nguvénduong nvak (1 £k <n<350).

- Dong thir hai chira n s6 nguyén duong a, (1 <a < 1000) - mau cia cic bong dén
theo thir ty tir ddu dén cudi diy.

Két qui: ghi ra file HUBOS.out

- Néu khong thé cit duge doan thoa min, inra -1.
- Néu ¢6 thé cit duge, dong diu tién in ra 4§ dai cta hea vin, dong thir hai in

diiv mau tao thianh hoa vin dé. Néu ¢ nhicu dip dn, in ra mét dip dn bit ky.
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Viduy:
INPUT ouTrur Giai thich

8 6. . 1 Ciit bo bong dau (mau 10) va bong

]})' IL?I | (‘ ? 3 | cuoi (mau 5), con lai 6 bong mau |
— hoa vin [1] Idp 6 lan

32 \U M o\ -1 Khong thé xac dinh dugc hoa vin

121 )\C; L \L\ 5 thoa yéu ciu

102 2 C6 thé ciit theo 2 cach: ldy doan 1

1515256256 15 5l5(hoav{m15)ho{1clz‘1ydoz_m2
56256 (hoavin2356)

Subtask | Diém | Rang buje

1 20% | Hoa viin c6 d¢ dai 1 (m¢t mau lap k lan lién tiép)

p p
2 30% k=2
3 50% Khong cé rang budc thém (1 <k <n <50)

Ciu 2 - Vi khuén chia ddi

Vién Nghién ctru Sinh hoc Cong nghé cao Bach Khoa dang nghién ciru mét loai
vi khuin dic biét. Chudi ADN ctia vi khuin nay dugc mi héa bing xiu nhi phan gém
cac ky tr 0 va 1 (goi la bit).

Piém dic biét ctia loai vi khuin nay 1a khi nhan ban, chudi ADN khong nhén doi
ma bi chia ra lam hai nira c6 d6 dai bf'mg nhau. Cu thé, néu ADN géc 1a xau S = si52...5
6 do dai k chiin, thi sau khi phan chia s& tao ra hai vi khuin con véi chudi ADN lin

lugt Ja §152... 5k va Sk
2 2

Céc nha khoa hoc chudn bj thi nghiém v&i mét vi khuan ¢ chudi ADN do dai 2.

+1...Sk.

Thi nghiém gdm n+1 budc: & cudi mi budc (trir bude cudi), tit ca vi khudn hién cé déu
phan chia. Nhu vay budc 1 ¢6 mot vi khuin ADN dai 2, budc 2 ¢6 2 vi khuin ADN dai
271 budce n+l ¢6 2° vi khudn mdi con ¢6 do dai 1.

Hai chudi ADN duoc xem la khic nhau néu cé dé dai khdc nhau hodc ton tai mot
bit & cung Vi tri ¢ gia trj khac nhau. Vi dy cdc chudi ADN khéc nhau: 00 # 0; 00 #
01;01 # 000;111 # 101;.... M?i loai ADN chi duge dém mdt lan du xudt hién &

nhiéu vi khuan khac nhau.



Yéu ciu:

Dé thi nghiém tha vi, cic nha khoa hoc muén cé nhiéu loai ADN xudt hién nhat
c6 thé qua toan bo qua trinh phén chia. Hay xdc dinh xau ADN ban déu cua vi khuin
dau tién sao cho téng s6 loai ADN khac nhau xuét hién qua toan bo qua trinh phén chia
la 16n nhét.

Dir li¢u: doc vao tir file HUB06.inp

- M6t dong duy nhit chira s6 nguyén n (1 < n < 20).

Két qua: ghi ra file HUB0G.out

- In ra xau nhi phan d dai 2° |a ADN cua vi khuin dau tién, sao cho s6 loai ADN
khac nhau xudt hién trong thi nghiém 1a 16n nht.

- Néu c6 nhiéu dap an, in phuong 4n bit ky.

Vi du 0
INPUT OUTPUT Giai thich
3 00100111 Sé c6 thé xuat hién 9 loai
ADN khac nhau:
00\((){)111, 0010, 0111, 00,
10,01, 11, 0va 1
] 10 10, 0, 1
3 1001 1001, 10, 01, 1, 0
Subtask Diém Rang buc
40% n<4
5 40% n<10
20% n<20

Ciu 3 — Chubi s6

Tai san choi tri tu¢ Bich Khoa, mdi man choi dién ra nhu sau: Trén bang ¢6 m
sé nguyén duong ¢ gid tri khong qué n dugce ghi sin - tit ca ngudi choi déu nhin théy.
Lén lugt timg ngudi choi phai chon (m - s) s6 tir m s trén bang, sau d6 tr thém ding
s s& méi dé ghép lai thainh mot day gdm m s nguyén cé gid tri lién tiép. Néu mot gia

tri xuét hién nhiéu lan trén bang, van chi dugc dung mét lan trong ddy so.
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C6 mot quy tic bit budce: day s6 ctia méi ngueéi tao ra phai khic voi dt ca cac
day s6 ma nhirng nguedi trweée do da tao ra. Ngudi ndo tao duge diy sb hop 1¢ va chua
tirng xudt hién thi qua man. Ngudi khong tao dugc thi bi loai, va man choi két thic.

Yéu cau:

Cho m s6 trén bang, hdy du doan t6i da bao nhiéu nguoi co th¢ qua duge man
choi nay?

Dir li¢u: doc vao tir file HUB07.inp

-Dong 1: basdnguyénn,mvas (1 <n<10%1<s<m<10%.

- Dong 2: m s6 nguyén, mdi s tir 1 dén n — gid trj cdc sd trén bang.

Két qua: ghi ra file HUB07.out

- In 6 lugng diy sb khic nhau gom céc sd nguyén lién tiép 6 thé tao dugc.

Vi du:

INPUT OUTPUT Giai thich
1052 5 Céc day sO ¢ thé tao ra:
71356 12345;23456;345

67,45678,56789.

1162 0 Khéng thé tao thanh dy
555555 6 hop I§.

Subtask Pi¢m Rang bujc !
1 20% n,m < 1000,s < 10 |
% 30% m < 10* \
3 50% n <10%m <10° 1

Ciu 4 - MA HOAN VI

San choi tri tué con ¢é mdt thach thie khac, nguoi chol nhan mot xau ki tur co do
dai 2n va dugc thyc hién phép bién ddi sau: chon 2 ki tyr lién tiép bat ky trén xdu va doi
chd ching.

Muc tiéu cua tro choi la bién doi xdu tro thanh dang "lap d6i", nghia la xdu dugc
viét 13p lai 2 lan cua mot xau khac rong nao do. Chfmg han cac xiu “aaaa", "abcabc” 13

nhimg xdu dang lap doi.
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Y¢u cau:

Cho xau dau vao S, hiy tim s6 phép bién dbi it nhat dé chuyén S thanh xau co

dang lap doi.

Dir li¢u: doc vao tur file HUB0S8.inp

- Dong déu tién chira s6 nguyén duong n (1 <n < 10%).

- Dong thir hai chira x4u gébm 2n ki tu latin in thuong.

- Dir liéu dam bao ludn co 1oi giai.
Két qua: ghi ra file HUB08.out

- In ra mdt s nguyén - sb phép bién ddi it nhat can thuc hién.

Vidu:
INPUT OUTPUT Giai thich
3 3 koee[ok] — koe[ek]o — k[oe]keo— keokeo I
koeeok g
3 1 ke[ko]Jeo — keokeo |
kekoeo |
4 4 so[ol]nlsn — sol[on]lsn — [so]Inolsn — o[sl]nolsn |
soolnlsn — olsnolsn ,
pas\h  cEEoPD |
Subtask Piém Rang bugc ;
1 10% Xau gobm n ky tr'a’ roi nky tu'b’ (hodc nguoc lai)
2 20% M®i chir cai xudt hién ding 2 lan (n < 26) |
3 20% Nira dau va nira sau cia xau la hai hoan vi cua nhau E
4 20% 1 <n <1000 |
5 30% Khéng c6 rang budc thém (1 <n < 10°) |

Thi sinh khong dicgc sic dung tai li¢u; Giam thi khong giai thich dé thi.



