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ON THI : PE THI THU HSG SO 01 (BANG B - THPT)

HSG |
: Mon: Tin hoc
LUYEN TAP | Tong hop dé 6n thi hoc sinh gici chdt lwong
! J
TONG QUAN PE THI
STT Tén bai Tén tep Ten tep Ten tep Piém
chwong trinh dir li€u vao két qua ra
1 Phén s6 MTX.* MTX.INP MTX.OUT 6,0
2 Biéu thirc 16n nhit MXEXP.* MXEXP.INP MXEXP.OUT 5,0
3 Trung vi tin sb MXFRQ.* MXFRQ.INP MXFRQ.OUT 4,0
4 Tram phat song BTSP.* BTSP.INP BTSP.OUT 3,0
5 Quy hoach cum ICP.* ICP.INP ICP.OUT 2,0

ChQy: Diu * dwgc thay thé boi CPP, PY ciia ngén ngiv lgp trinh dwoc sir dung twong ing la C/C++ hodc
Python.

Cau |. Phén s (6,0 diém)

Hé théng may chu luu trit cia cong ty cong nghé X sir dung Khéa ma trdn kich thude 3 x 3 dé xac thuc
quyén truy cap. Theo thiét ké cua k§y su truong, mot Khéa ma trdn chi dugc coi 1a hop 18 khi théa man ddng thoi
hai quy tic an toan:

e Tinh toan ven: Tng cic s6 nguyén trén mdi hang ngang va mdi cot doc déu phai hoan toan bang
nhau.
e Chong lip: Ma tran phai chira it nhat 2 con s6 c6 gia tri khac biét.

Vinh, mdt chuyén vién bao mat, dang ra soat lai co s dit li€u thi phat hién mot sy ) cung da lam hdéng
hang loat Khéa ma trdn. O mbi khéa bi 151, c6 diing mot vi tri bi mét dit liéu (dwoc danh diu bang ky tu ?). Tam vi
tri con lai ctia khoa d6 van doc duoc binh thudng.

Yéu cau: Cho trang thai hién tai ctia cic ma tran bi 18i, hiy gitp Vinh x4c dinh chinh x4c con s6 bi mat tai vi tri ?
dé khoi phuc lai timg Khoa ma tran hgp 1€ ban dau.
Dit liéu vao tir file van ban MTX.INP

- Dong dau tién gdm s nguyén T (1 < T < 1000) - thé hién s6 lwong Khda ma trdn bi 16i ma Vinh can
khoéi phuc.

- T khbi tiép theo, mbi khdi gdbm 3 dong, mdi dong chira 3 phan tir cach nhau boi khoang tring. Cac phan
tir 13 s6 nguyén co gia tri tuyét dbi khong vuot qua 10°. Riéng vi tri mat dit liéu dwoc biéu dién bang ky
tw’?.

Két qua ghi ra file van ban MTX. OuUT:

Véi mdi Khéa ma trdn, in ra trén mot dong gia tri nguyén can dién vao vi tri 7 2.

- Trong truong hop dir liéu cua khoa d6 da bi sai 1éch hoan toan (nghia la khong ton tai bat ky sd nguyén
nao dién vao ’ 27 dé thoa man ca 2 quy tac an toan) hay in ra IMPOSSIBLE.

- Dir liéu dam bao vi tri cAn dién néu tn tai cach dién thi ludn c6 gia tri tuyét d6i khong vuot qua 10°.

Vi du:

MTX.INP MTX.OUT

3
IMPOSSIBLE
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Cau I1. Biéu thirc 16n nhat (5,0 diém)
Cho mét day gom n s0 nguyén duong a;, ay, ..., a,. Ban can dat chinh xac 2 phep nhan (<) van — 3 phép
cong (+) xen vao giira n sd nay sao cho gia tri cua bleu thirc toan hoc thu duoc 14 16n nhét co thé.
Chay:
o Tuyét dbi khong duogc thay doi thr tu xuat hién ciia cac phan tir a; trong biéu thirc ban dau.
o Theo quy tic toan hoc, phép nhan s€ dugc thuc hién trude phép cong.
Vidu: véin = 5vaday a; 124,7,1,5,3 thi ban ¢ thé ¢6 cac biéu thic:
" 44+7Xx14+5x%x3
" 4x7Xx1+5+3
Dit liéu vao tir file van ban MXEXP.INP:
- Mot dong duy nhat bao gdm mét sé nguyén n (4 < n < 10°).
- Dong tha hai gom n sé nguyén a; (1 < a; < 10).
Két qud ghi ra file vin ban MXEXP.OUT:
- Ghi ra mot s6 nguyén duy nhét 13 gia tri 16n nhét cia biéu thirc im duorc.
Rang bugc:
- €6 60% sb test tuong tng VGi 60% sb diém con < 500.
- €06 20% sb test twong wng véi 20% sé diém cé n < 1000.
- C620% s6 sb test twong g voi 20% sé diém khong c6 gidi han gi thém.

Vi du:
MXEXP.INP MXEXP.OUT
5 44
4 7153
4 62
2345

Cau I11. Trung vi tan so6 (4,0 diém)
Cho mot xau ky tu S c6 do dai n, chi gdm céc chit cai la-tinh in thudng tir a dén z.
Mot xau con X cua S 1a mot chudi gom cac ky tu nam & cac vi tri lién tiép nhau trong S. Vi mdi xau con
X, ta dinh nghia ham f(X) 1a s6 1an xuét hién caa ky tu xuat hién nhiéu nhat trong X.
Vi du: VGi xau con X = abaca, ky tu a xuét hién 3 1an, b xuat hién 1 lan, ¢ xuat hién 1 lan. Ky tu xuét
hién nhiéu nhat Ia a véi sb 1an xuat hién 1a 3, do do f(X) =
Goi D 1a mot danh sach chira gia tri f(X) cua tat ca cac xau con X c6 thé tao ra tir S (bao gdm ca cac xau
con giéng nhau nhung nam & vi tri khac nhau).
Yéu cdu: Hay tim gié tri trung vi cua danh séch D
ChQ Y: Trung vi ciia mét danh sach dwoe xdc dinh la phan tie nam & chinh giiva khi danh sach dé dwoc sap
xép theo thir tir khéng gidam. Néu danh sdch c6 sé lwong phan tir chdn va c¢é hai gid tri ¢ giita, gid tri nhé hon sé
duwoc chon lam Trung vi.
Dit liéu vao tir file vin bdn MXFRQ INP
- Dong dau tién chira mot s6 nguyén duongn (1< n< 2X 10%) 1a @6 dai cua xau S.
- Dong thw hai chira xau ky tu S gém n chit cai in thuong.
Két qud ghi ra file van ban MXFRQ.OUT:
- Inra mot s6 nguyén duy nhat 13 gia tri trung vi tim duoc.
Rang bugc:
- 40% sb test twong ung véi 40% s6 diem con < 100.
- 40% sb test trong Gmg voi 40% sb diém c6 n < 5000.
- 20% sb test twong tng v6i 20% sd diém con lai khong c6 gidi han gi thém.

Vidu:
MXFRQ.INP MXFRQ.OUT Giadi thich
4 2 Xau S = aaaa c6 do dai n = 4, tong cong cd
aaaa
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4%5 = 10 x4u con lién tiép.
Tatinh gid tri f(X) cho tung x&u con X:
e Cicxducondodail:a, a, a, a(4
xau) — f(X) déula 1.
e Cacxaucondodai2:aa, aa, aa(3xau)
- f(X)déula2.
e Céac xau con do dai 3: aaa, aaa (2 xau)
- f(X) déula3.
e Xa&ucondo dai 4: aaaa (1 xau) » f(X)la
4.
Danh sach D thu duoc 1a: {1,1,1,1,2,2,2,3,3,4}.
Sap xép tap hop theo thir ty khong giam, ta duoc
danh sach 10 phan tir. Vi danh sach c6 do dai chin,
hai phan tir ¢ giita 12 phan tir thir 5 (gid tri 2) va phan
tir thtr 6 (gia tri 2).
Gi4 tri nho hon trong hai phan tir nay 1a 2. Vay trung
vila 2

Cau IV. Tram phat séng (3,0 diém)

Ban la mot ky su vien thong dugc giao nhi¢m vu thiét ké hé thong tram phéat séng doc theo mot tuyén duong
cao téc. CO n vj tri tiém ning dé dat tram, duoc danh s thi ty tir 1 den n theo dung thir tu ching nam doc tuyén
duong. Qua qua trinh khao sat dia hinh, do dac va tra ctru quy hoach tan sd ciia co quan quan 1y, ban thu thap duoc
2 thong s6 ¢6 dinh cho mdi vi tri:

- Néu tram tai vi tri thir i dwoc kich hoat, n6 s& dong gop thém a; don vi dung luong bing théng cho toan

hé thong. (Lueu y: Mot s6 vi tri ¢ giai dogn ndy moi chi la "tram cho", chua ldp dat thiét bi truyén dan
161, do d6 dung lwong a; cung cap co thé bang 0).

- Do dic diém dija hinh va giay phep tan sb riéng cua ting khu vuc, vi tri thi i chi dugc cap phép hoat

dong trén dung mot dai bang tan cb dinh, ky hiéu 1a ¢;.

Theo nguyén 1y song vo tuyén, hai tram dit sat nhau néu phat cing mot dai tin s& gdy ra hién twong nhiéu
dong kénh, dan dén rét mang, vi vay khong thé kich hoat dong thoi 2 tram lién k& nhu vay. Nguoc lai, néu 2 tram
ké nhau hoat dong trén cac dai tan khac nhau, tin hiéu cta ching khéng gdy nhidu 1an nhau, nén ban hoan toan c6
thé kich hoat ca hai cung luc.

Yéu cau: Trong sd tat ca cac cach chon tip hop tram phét song dé kich hoat sao cho tuan thi tuyét d6i nguyén tic
an toan néu trén, hay xac dinh:

1. Tong dung luong biang thong 16n nhit co thé dat dugc.

2. Sb lugng ban quy hoach (cach chon tram dé kich hoat) khac nhau gitp hé thong dat dugc dung muc dung
lugng bang thong tdi da d6. Hai ban quy hoach dugc xem 1a khac nhau néu c6 it nhat mot vi tri tram dugc
kich hoat & ban nay nhung khong duoc kich hoat ¢ ban kia.

Vi $6 lwong ban quy hoach téi wu c6 thé rdt I16m, hdy in ra phan di ciia sé cach chia cho 10° + 7. (Lueu y: viéc
khéng kich hoat tram nao ciing dwoc tinh la mét ban quy hoach hop 18, véi tong dung lirong bang 0)
Dit liéu vao tir file vian bdan BTSP.INP
- Dong dau tién chura s6 nguyén duong n (1 < n < 10%) — s6 luong vi tri tiém ning doc tuyén duong cao
toc.
- Dong thtr hai chtra n s6 nguyén a; (0 < a; < 10%) — dung lugng bing thong ma mdi tram cung cip néu
duogc kich hoat.
- Dong tha ba chira n s6 nguyén ¢; (1 < ¢; < n) — ma bang tan dugc cip phép cho timg vi tri.
Két qud ghi ra file van ban BTSP.OUT:

- Dong dau tién in ra mot so nguyén — tong dung luong bang thong lon nhét c6 thé dat dugc.

- Dong thir hai in ra mét s nguyén — s6 lugng ban quy hoach t6i wu, 1ay phan du cho 10° + 7.
Rang bugc:

- 30% sb test twong g V6i 30% s6 diém co n < 20.

- 30% sb test twong ing v6i 30% s diém tiép theo ¢6 ¢; # ¢j4q VoI 1 < i <n.

- 20% sb test trong (mg voi 20% s6 diém tiép theo cd ¢; = ¢, = =+ = ¢, VA a; > 0 Vi € [1,n].
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- 10% sb test trong Gmg v6i 10% s6 diém tiép theo co a; = 0 Vi € [1,n].
- 10% s0 test twong tmg v&i 10% so diém con lai khong c¢6 gidi han gi thém.

Vidu:
BTSP.INP BTSP.OUT Giadi thich
3 6 Dai bang tan cta 3 vi tri tram }ﬁn luotla 1,2,1 (khdng co
303 2 2 tram ké nhau nao cung dai tan). ) ’ q
121 Tong dung lugng bing thong 16n nhat hé thong c6 thé dat

duocla3 + 0 + 3 = 6.
C6 2 ban quy hoach khac nhau giup hé thong dat duogc
murc dung lugng 6 nay:

e Ban quy hoach 1: Kich hoat tram s6 1 va tram s6
3. (Dung lugng = 3 + 3 = 6).

e Bin quy hoach 2: Kich hoat ca 3 tram s6 1, s6 2
vasb 3. (Dunglugng= 3 + 0 + 3 = 6). DU
tram s6 2 khong déng gbép thém bang thong, day
van dugc tinh 1a mot ban quy hoach hop 1é va
khéac biét.

Cau V. Quy hoach cum (3,0 diém)

Thanh phé dang quy hoach n nha mdy, dugc danh s6 tir 1 dén n. Nha may thir i mang lai gia tri kinh télac .
Dbdng thoi, mot s6 nha may dugc trang bi Hé thong xt ly chat thai sinh thai (dugc danh dau bang mot mang trang
thai E, trong d0 E; = 1 néu nha may i c6 hé thong nay, va E; = 0 néu khong co).

C6 m tuyén dudng van chuyén hai chiéu ndi giita cac nha may. Cac nha may co dudng nbi v6i nhau (truc tiép
hodc qua cac nha mdy trung gian) s€ hop thanh mot Cum cong nghiép. Gia tri kinh té cia mot cum cong nghiép
biang tong gia tri kinh te clia tat ca cac nha may trong cum do.

Dé dam bao yéu tb moéi truong, thanh phd quy dinh: Mgt Cum cong nghiép chi duoc cap phép hoat dgng néu
trong cum dé cé it nhat mét nha mdy dwoc trang bj Hé thang xar Iy chdt thai sinh thai (tizc 1a c6 it nhdat mér dinh ¢6

= 1).
Yéu cdu: S¢ Quy hoach can chon ra k Cum cong nghiép hop 18 dé rot von dau tu. Gia sir ta goi X 1a do chénh léch
kinh té nho nhat gitta 2 cum bét ky trong s6 k cum duoc chon. Hay tim céch chon sao cho X dat gid tri 16n nhat c6
the.
Dit li¢u vao tie file van bdn 1CP.INP

- Dong dau tién chira ba sé nguyén n,m, k (1 < n,k < 10%, 0 < m < 10°).

- Dong tha hai chtra n s6 nguyén dwong ¢y, ¢y, ..., ¢, (1 < ¢; < 10%) 14 gia tri kinh té ctia cdc nha may.

- Dong thi ba chita n s6 nguyén E;, E,, ..., E, (E; € {0,1}) mo ta trang thai hé thong xtr 1y sinh thai ctia cac

nha may.

- madong tiép theo, mdi dong chira hai s6 nguyén duongu, v (1 £ w,v < n; u # v) mo ta mot tuyén duong

van chuyén hai chiéu néi giita nha may u va nha may v.
Dit liéu dam bao ludn c6 it nhat k Cum cong nghiép hop 18.
Ket qud ghi ra file van ban ICP.OUT:

- Inramot s6 nguyén duy nhat Ia gia tri I6n nhét cia X tim duoc.
Rang bugc:

- 20% sb test twong g VGi 20% s6 diém co m = 0.

- 20% sb test twong ung véi 20% sb diém co k = 2.

- 20% sb test trong (ng vGi 20% sb diém co k = 3.

- 20% sb test trong (ng véi 20% sb diém c6 tdng sb lwong Cum cong nghiép hop 1é dung bang k.

- 10% sb test twong ang V6i 10% s6 diém co n,m < 20.

- 10% sb test con lai twong img v6i 10% s6 diém con lai khong c6 gidi han gi thém.

Vi du:

ICP.INP ICP.OUT Giai thich
8 53 2 Dua vao céc tuyén duong, ta gom dugc 4 cum nha may:
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2461510 3 e Cum {1,2,3}: Tong kinh t& = 12. Hop 1¢
8 (E; = 1).
é 001010 e Cum{4,5): Tongkinh té = 6. Hop 1& (E, =
1).
12 e Cum {6}: Tong kinh t& = 10. Hop 1¢ (E5 = 1).
23 e Cum{7,8}: Téngkinh t¢ = 11. Bj loai (do
45 E, = 0,Eg=0).
78 Vi can chon ding k = 3 cum, S& bat budc phai chon 3
3 2 cum hop 18 trén véi cac gia tri kinh té 12 6,10, 12.
Do chénh léch nho nhét giita 2 cum bat ky trong cach
chon nay 1a giira 10 va 12, cho két qua bang 2.

Cdn b coi thi khéng gidi thich gi thém; cdc diF liéu vao la diing dan khdng can kiém tra; lam bai véi cdc tén tép
diing nhuw quy dinh trong de.
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