Ma tran bao mat

Giédi han thoi gian: 1.0s  Giéi han bo nhé: 256M

Ciu L. Ma tran baoe mét (6,0 diem)

Hé théng méy chii lvu trit ctia cong ty cong nghé X sir dung Khda ma tran kich thude 3 x 3 dé xac thuce
quyén truy cap. Theo thiét ké ctia k¥ s treong, mot Khda ma tran chi dwoce coi 1a hop 1é khi thoa man déng thoi
hai quy tac an toan:

o Tinh toan ven: Tong céc sé nguyén trén mdi hang ngang va mdi cét doc déu phai hoan toan bang
nhau.
e Chong lap: Ma tran phai chira it nhat 2 con s6 ¢6 gia tri khdc biét.

Vinh, mét chuyén vién bao mat, dang ra soat lai co so dit liéu thi phat hién maot sy c66 cirng da lam hong
hang loat Khda ma trdn. G méi khoa bi 16i, c6 diing mot vi tri bj mat dir lidu (dwge ddnh dau biang k¥ tw ?). Tam vi
tri con lai ciia khoa dé van doc dugce binh thuong.

Yéu ciu: Cho trang thai hi€n tai cua cac ma trin bi 161, hay giip Vinh xac dinh chinh xac con 3O bi mat tai vi tri ?
dé khéi phuc lai tirng Khoa ma tran hop 1€ ban dau.
Dit liéu vao tir file van ban MTX.INP

- Dong dau tién gdm sd nguyén T (1 < T < 1000) - thé hién s6 lwong Khda ma tran bi 16i ma Vinh cin
kho1 phuc.

- T khoi tiép theo, méi khéi gébm 3 dong, moi dong chira 3 phan tir cAch nhau béi khoang tring. Cac phan
tir 1a s6 nguyén co gia tri tuyét doi khong virgt qua 10°. Riéng vi tri mat dir lidu dwge biéu dién bang ky
nrrer,

Két qua ghi ra file vin bin MTX.OUT:

V6i mdi Khéa ma trdn, in ra trén mot dong gié tri nguyén can dién vao vi tri # 27 .

- Trong treong hop dir ligu cua khoa d6 da bi sai 1éch hoan toan (nghia 1a khong t6n tai bat ky sé nguyén
nao dién vao ’ 27 dé thoa man ca 2 quy tic an toan), hdy in ra IMPOSSIBLE.

- Dit liéu dam bao vi tri can dién néu tdn tai cach dién thi luén co gia tri tuyét doi khéng vugt qua 10°.

Vi du:

MTX.INP MTIX.OUT
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Biéu thuc lon nhat
Gio6i han thoi gian: 1.0s  Giéi han bo nhé: 256M

Céu IL Biéu thirc 16n nhat (5,0 diem)
Cho mot diy gém n s6 nguyén duong ay, a, ..., ap. Ban can dit chinh xé4c 2 phép nhén (x) van — 3 phép
cong (+) xen vao giita n s6 nay sao cho gia trj ciia biéu thirc toan hoc thu duwgc 1a 16n nhat co the.
Chu y:
o Tuyét doi khong dwgc thay doi thir ty xuat hién ciia cac phan tit a; trong biéu thirc ban dau.
o Theo quy tac toan hoc, phép nhan sé dwoc thure hién trede phép cong.
Vidu: véin = 5vadiy a; 13 4,7,1,5,3 thi ban co thé c6 cac biéu thic:
n Aot TX 1T 45X 3
" 4x 7x1+5+3
Dit liéu vao tir file vdan ban MXP INP:
- Mot dong duy nhat bao gém mot s6 nguyén n (4 < n < 108).
- Dong thit hai gdm n s6 nguyén a; (1 < a; < 105).
Két qud ghi ra file vin bin MXEXP.OUT:
- Ghi ra mot sé nguyén duy nhat 14 gi tri 16n nhat ctia biéu thire tim dwoc.
Rang bugc:
- C6 60% so test firong tmg véi 60% sé diém cé n < 500.
- €6 20% sb test twong tmg véi 20% sb diém co n < 1000.
- €6 20% so s test trong g véi 20% so6 diém khéng co gidi han gi thém.

Vidu:
MXEXP.INP MXEXP.OUT
5 44
4 7153
4 62
2 3.4.5




Trung vi tan so

Gio6i han thoi gian: 1.0s

Cau IIL Trung vi tan sb (4,0 diém) q ,
Cho mét xau ky tw S ¢6 d6 dai n, chi gdbm cac chit cai la-tinh in thudng tir a dén z.

Mot x4u con X cua S 1a mot chudi gom cic k¥ tyw nim & cac vi tri lién tiep nhau trong S. Véi moéi x4u con

Giéi han b nhé: 256M

X, ta dinh nghia ham 7(X) la s6 lan xuat hién cta k¥ ty xuat hién nhiéu nhat trong X.

Vi du: V6i xau con X = abaca, k¥ tir a xuat hién 3 lan, b xuit hién 1 lan, ¢ xuat hién 1 1an. K¥ tir xuat

hién nhiéu nhat 1a a véi s6 lan xuat hién 1a 3, do d6 f(X) =

Goi D la mot danh sach chira gia tri f(X) cua tat ca cac xau con X c6 thé tao ra tir S (bao g6111 €a cac xiau

con giéng nhau nhing nam & vi tri khac nhau).

Yéu cdu: Hay tim gia tri trung vi cta danh sach D
Chit y: Trung vi ciia mét danh séch dicoc xéc dinh la phan tir ndm 6 chinh giiva khi danh sach d@o diroc sdp
xép theo thir tir khong giam. Néu danh sach ¢é so hirong phan tir chdn va cé hai gia tri ¢ giita, gia tri nhé hon sé

dirge chon lam Trung vi.

Dit liéu vao tir file van ban MXFRQ.INP
- Dong dau tién chira mot s6 nguyén dwong n (1 < n < 2 x 10°) la d6 dai cua xau S.
- Dong thit hai chita x4u ky tr S gom n chit céi in thuong.

Két qua ghi ra file van ban MXFRQ.OUT:
- Inra mot s6 nguyén duy nhat la gia tri trung vi tim dugc.

Rang bugc:

- 40% s0 test twong tng v6i 40% s6 diém c6 n < 100.
- 40% so test twong tng voi 40% so diém co n < 5000.
- 20% s test twong wng vdi 20% sé diém con lai khong co gidi han gi thém.

Vidu:
MXFRQ.INP MXFRQ.OUT Giai thich
4 Xdu § = aaaa c6 d§ dai n = 4, tong cong co
adda 4x5

—~ = 10 xu con lién tiép.
Ta tinh gia tri f (X) cho titng xau con X:
e Ciacxaucondfodiail:a, a, a, a4
xdu) — f(X) déula 1.
¢ Cacxducondddai2:aa, aa, aa(3xau)
- f(X) déula 2.
¢ (Cac xau con 40 dai 3: aaa, aaa (2 xau)
- f(X)déula3.
¢« Xaucondd dai4: aaaa(1xdu)— f(X)la
4.
Danh sach D thu dwoc 1a: {1,1,1,1,2,2,2,3,3,4} .
Sép xép tap hop theo thit tir khong giam, ta dwgce
danh sach 10 phan tit. Vi danh sach c6 do6 dai chan,
hai phan tt & giita 1a phan tir thir 5 (gié tri 2) va phin
tw thi 6 (gia tri 2).
Gia tri nho hon trong hai phan tir nay la 2. Vay trung
vi la 2.




Tram phat song

Gio6i han thoi gian: 1.0s  Giéi han bo nhé: 256M

Céu IV. Tram phit séng (3,0 diem)

Ban la motky suev ién thong dwoc giao nhiém vu thJet ké hé thong tram phat song doc theo mot tuyen duong
cao toc. Co n Vi tri tiém ning d& dat tram, dwge danh s thit tw tir 1 den n theo ding thir tw chiing nam doc tuyén
duong. Qua qua trinh khao sat dja hinh, do dac va tra ctru quy hoach tin s6 ctia co quan quan 1y, ban thu thap dwgc
2 théng s6 ¢6 dinh cho moi vi tri:

- Néu tram tai vi tri thit i dwroc kich hoat, né s& déng gép thém a; don vi dung hrong bang théng cho toan

hé thong. (Lieu y: Mot s6 vi tri & giai doan nay mai chi la "tram cho”, chiea Idp ddt thiét bi truyén dan
16i, do do dung lwong a; cung cdp ¢ thé bang 0).

- Do dic diém dia hinh va gidy phép tAn s6 riéng cua timg khu vire, vi tri thit i chi dwoc cap phép hoat

dong trén dung mét dai bang tan c6 dinh, ky hiéu la ¢;.

Theo nguyén Iy song vo tuyen, hai tram dat sat nhau néu phét cing mét dai tan s& gy ra hién tuong nhiéu
dong kénh, din dén rét mang, vi véy khong thé kich hoat d6ng thoi 2 tram lién ké nhwr vay. Nglwc lai, néu 2 tram
ké nhau hoat dong trén céc dai tan khac nhau, tin hiéu ctia ching khong gay nhiéu 1an nhau, nén ban hoan toan c6
thé kich hoat ca hai cung lic.

Yéu ciu: Trong s6 tat ca cac cich chon tap hop tram phat séng dé kich hoat sao cho tuén thu tuyét d6i nguyén tic
an toan néu trén, hay xac dinh:

1. Tong dung lwong bang thong 16n nhét c6 thé dat duorc.

2. 86 hrong ban quy hoach (cach chon tram dé kich hoat) khac nhau gitip hé thong dat dwgc ding mitc dung
lwong bing thong t6i da d6. Hai ban quy hoach dugc xem 14 khac nhau néu c6 it nhat mot vi tri tram dwgc
kich hoat & ban nay nhung khong duoc kich hoat ¢ ban kia.

Vi 56 hirong ban quy hoach toi weu cé thé rét I6n, hdy in ra phan duw ctia s6 cach chia cho 10° + 7. (Lieu y: viéc
khéng kich hoat tram ndo ciing diroc tinh la mét ban quy hoach hop 1é, véi tong dung heong bdng 0)
Dit liéu vao ti file vin ban BTSP.INP

- Dong dau tién chita sé nguyén dwong n (1 < n < 10°) — s6 lwong vi tri tiém ning doc tuyén dwong cao
toc.

- Dong thit hai chita n s6 nguyén a; (0 < a; < 10%) — dung lwgng bang thong ma méi tram cung cap néu
dwoc kich hoat.

- Dong thit ba chita n s6 nguyén ¢; (1 < ¢; < n) — ma bang tan dwoc cip phép cho ting vi tri.

Két qud ghi ra file vin ban BTSP.OUT:
- Dong dau tién in ra mét 30 nguyén — tnng dung leong bang théng 1on nhat c6 thé dat duoc.
- Dong thit hai in ra mot s6 nguyén — so lrong ban quy hoach t6i wu, lay phin dw cho 10° + 7.



Dit liéu vao tw file van ban BTSP.INP
- Dong dau tién chita s nguyén dwong n (1 < n < 105) — s6 lwong vi trf tiém ning doc tuyén dudng cao
toc.
- Dong thit hai chita n s6 nguyén a; (0 < a; < 10%) — dung lwgng bing théng ma méi tram cung cap néu
dwoc kich hoat.
- Dong thit ba chita n s6 nguyén ¢; (1 < ¢; < n) — ma bang tan dwgc cap phép cho titng vi tri.
Két qud ghi ra Jile van ban BTSP.OUT:
- Dong dau tién in ra mot so nguyen — tong dung lwong bang thong lon nhat c6 thé dat dugc.
- Dong thit hai in ra mét s6 nguyén — s6 lrgng ban quy hoach téi wu, 1y phan duw cho 10° + 7.
Rang bujc:
- 30% sb test twong tng v6i 30% s6 diém c6 n < 20.
- 30% sb test trong 1tng v&i 30% sb diém tidp theo co ¢; = cjpq VO 1 <i < n.
- 20% so test twong (g vdi 20% s6 diém tiép theo co ¢; = ¢ = =+ = ¢, vaa; > 0 Vi € [1,n].
- 10% s0 test twong ting véi 10% sb diém tiép theo c6 a; = 0 Vi € [1,n].
- 10% sb test twong tng v6i 10% s6 diém con lai khéng c6 gidi han gi thém.

Vidu:
BTSP.INP BTSP.OUT Giai thich
3 6 Dai bang tin cia 3 vi tri tram 1an lwot 1a 1,2, 1 (khong c6
303 2 2 tram ké nhau nao cuing dai tan).
121 Téng dung lrong bang thong 16n nhat hé thong co the dat

dwocla3 + 0 + 3 = 6.
C6 2 ban quy hoach khac nhau gitp hé théng dat dwoc
murc dung lugng 6 nay: '

* Ban quy heach 1: Kich hoat tram s6 1 va tram 36
3.(Dung luvong = 3 + 3 = 6).

» Ban quy hoach 2: Kich hoat ca 3 tram s6 1, s6 2
vasd 3. (Dung lwgng= 3 + 0 + 3 = 6).Du
tram sb 2 khong dong gép thém bang thong, day
van dugc tinh 14 mot ban quy hoach hop 1€ va
khac biét.




Quy hoach cum
Gio6i han thoi gian: 1.0s  Giéi han bo nhé: 256M

Ciu V. Quy hoach cum (3,0 diém)

Thanh phé dang quy hoach n nha may, dwoc dénh s6 tir 1 dén n. Nha may thit i mang lai gia tri kinh te la c; .
DPoéng thoi, mét s6 nha may dugc trang bi Hé thong Xtt Iy chét thai sinh thai (dwoc danh dau bang mot mang trang
thai £, trong d6 E; = 1 néunha may i c6 hé thong nay, va E; = 0 néu khong co).

Com tuyen dlrcrng van chuyén hai chidu néi giita cac nha may. C4c nha may c6 duong nébi véi nhau (trre tiép
hodc qua cac nha may trung glau) s€ hop thanh m¢t Cum cong nghi€p. Gia tri kinh té cua mot cum cong nghiep
bang tong gia tri Kinh té cua tat ca cic nha may trong cum do.

Dé dam bao yéu t6 méi trweong, thanh pho quy dinh: Mét Cum cong nghiép chi diroc cdp phép hoat dong néu
trong cum do ¢d it nhdt mét nha may diroc trang bi Hé rhong xie Iy chét thai sinh thdi (tirc la ¢ it nhét mét dinh co

= 1).
Yéu cdn: S& Quy hoach can chon ra k Cum cong nghiép hop 1é dé rot von dau tir. Gid sir ta goi X 1a d6 chénh léch
kh}h té nho nhat gitra 2 cum bat ky trong s6 k cum dwoc chon. Hay tim cach chon sao cho X dat gia tri lon nhit ¢
thé.
Dit liéu vao tir file vin ban ICP.INP

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

- Dong thit hai chita n s6 nguyén dwong cy, ¢, ..., ¢, (1 < ¢; < 107) 1a gid tri kinh té ctia cac nha may.

- Dong thit ba chita n s6 nguyén £y, Es, ..., E, (E; € {0,1}) md ta trang thai hé thong xit 1y sinh thai cua cac

nha may.

- m dong tiép theo, mbi dong chira hai sé nguyén duong u, v (1 < w,v < n; u # v) mé tamét tuyén dudng

véan chuyén hai chiéu néi gitta nha mdy u va nha may v.
Dit liéu dam bao ludn c6 it nhat k Cum cong nghiép hop 1é.
Ket qud ghi ra file van ban ICP.OUT:

- Inra mét s6 nguyén duy nhat 1a gia tri 16n nhat cua X tim dwgc.
Rang buéc:

- 20% s6 test twong (g véi 20% s6 diém co m = 0.

- 20% sb test trong tng v6i 20% s6 diém c6 k = 2.

- 20% s6 test trong ttng véi 20% s6 diém co k = 3.

- 20% s test twong (g v6i 20% s6 diém co tong s6 lwong Cum céng nghiép hop 1é ding bang k.

- 10% so test twong (ng vdi 10% so didm con,m < 20.

- 10% s6 test con lai tong 1ing véi 10% s6 diém con lai khong c6 gidi han gi thém.

Vidu:
ICP.INP ICP.OUT Giai thich
8 53 2 Dua vao cac tuyen duong, ta gom duwgce 4 cum nha may:
24615103 e Cum{1,2,3}: Tongkinh té = 12. Hop 1&
%} 001010 o Cum {4,5): Tongkinh t¢ = 6. Hop 18 (E, =
1).
12 e Cum {6}: Tong kinh té = 10. Hop I¢ (Es = 1).
23 » Cum {7,8): Tong kinh t& = 11. Bi loai (do
45 E, = 0,E3=0).
4 Vi cin chon diing k = 3 cum, S& bt budc phai chon 3
21 cum hop 1é trén véi céc gid tri kinh té 12 6,10, 12.
Do chénh léch nho nhat giita 2 cum bat k¥ trong cach
chon nay 14 gitta 10 va 12, cho két qua bang 2.




