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Thoi gian lam bai : 180 phut

Pé nay c6 03 trang.

PE CHINH THUC

Tong quan dé thi

STT | Tén bai File chwong trinh | File dir lidu File két qua

1 Tan suit RATE. * RATE . INP RATE . OUT

2 Thu thip thong tin | CONCOR. * CONCOR . INP CONCOR . OUT
3 Cay nhi phin BTREE . * BTREE . INP BTREE . OUT

Chi thich: Ki tu * ¢6 thé la PAS hodc CPP

Bai 1: Tan suat (10 diém)

Cong ty vién thong AZPHONE dang d6i mat voi tinh trang nghén mang 4G tai mot s6 thoi diém
trong ndm. Hién tai cong ty da ghi nhén dugc s6 lwong thué bao truy cap trong tung gidy cua N gidy
lién tiép, 1a day 5O nguyén khong am ay, a, ..., an (ai 1a sb luong thué bao tai gidy I, 1 <i<N).
Cong ty mudn biét tan suét truy cap T(i, L) cua L gidy lién tiép ké tir gidy i, trong do T(I L) =(ai +
ai+1 + ... + ai+t1)/L (1 <i <N - L) voi didu kién L phai khong nho hon mét hang s6 K cho trudc
(I<K<LZ<N).
Yéu cau: Cho biét K va ddy ay, ay, ..., an. Hay gilp cong ty xac dinh gia tri 1on nhat cua T(i, L).
Dir li¢u vao: Duoc doc tir file vin ban RATE.INP gom:

e Dong dau tién 1 hai sO nguyén N va K (1 <N <300000)

» Dong thir hai gbm diy sd nguyén khdng am ai, a, ..., an (0<ai < 109.

Céc sd trén cuing mot dong cach nhau mot ky tu trong (dau cach).

Két qua: Ghi ra file van ban RATE.OUT goém duy nhat mot dong 1a gia tri 16n nhét cta T(i, L), gia
tr1 binh quan gom 6 chit s6 sau dau cham thap phan.

Vi du:
RATE.INP RATE.OUT RATE.INP RATE.INP
41 4.000000 52 3.666667
1043 24341

Rang bujc:
e 60% s0 test tng vai 60% so diém ctia bai c6 N < 5000.
e Gid6i han thoi gian cho mdi test 12 1 giay.

Bai 2: Thu thap théng tin (10 diém)

Tai sa mac Sahar c6 S tram rada mat dat (danh s6 tir 1 dén S) ¢o6 chuc ning thu-phat tin hiéu. Mbi
tram nay thu tin hiéu tir vii try ri truyén phat nhiing tin hiéu hitu ich thu dwoc vé trung tdm nghién
ctru vl tru NAS. Tram i dat tai toa d6 (X, Yi), ¢ ban kinh truyén phat 1a ri va dung luong tin hi¢u
can truyén 1a m; (don vi tinh 12 TB-TeraByte).

Ciing trén sa mac Sahar nay, NAS c6 dat nhiéu tram lam viéc ¢6 dinh dé phuc vu nhiém vu thu thip
thong tin tir cac tram rada mat dat nho cac UAV chuyén dung (may bay tu hanh c& nho tam thap).
Trong phién lam viéc hom nay, mot UAV co tén Concor xuat phat tir tram trung tam co toa do (0,
0) s& bay qua N tram lam viéc (danh s tir 1 d&én N), lan luot tir tram 1 dén tram N r01 quay tré vé
tram trung tAm. Concor sé& chi bay theo mot dudng thing giira hai tram lam viéc lién tiép. Trong qué
trinh bay, bat ki khi nao khoang cach giita vi tri ciia Concor va ving c6 tin hiéu truyén phét ciia mot
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4m rada mat dat nho hon hodc bﬁng D, n6 s& nhan dugc toan b lugng tin hi¢u can truyén cua tram
rada d6. Dac biét, néu co tram rada nao d6 nam trén hanh trinh cua Concor thi Concor ¢6 giai phap
dé bay qua tram d6 mdt cach an toan va thu dugc toan bd lugng tin hi€u tai day. Concor chi thu
nhan tin hiéu tai mdi tram rada khong qua mot lan.

Yéu cdu: Cho trudc thong tin vé cc tram rada ciing nhu cic tram lam viéc, hdy tinh tong dung
luong thong tin ma Concor thu nhén dugc trén hanh trinh.

Dir liéu vao: File van ban CONCOR.INP c6:

e Dong dau ghi 3 $6 nguyén S, N, D lan luot 1a: sb tram rada mat dat, sd tram lam viéc va
khoang cach gioi han ma Concor co thé nhan duogc tin hiéu tir cic tram rada (1<S N<
2000; 1 <D <50).

e Sdong tiép theo, dong thir i chua 4 56  nguyén Xi, Yi, i, mi lan luot 13 2 toa do, ban kinh
truyén phat va luong thong tin can truyén ciia tram rada th@r i nhu miéu ta phia trén (1 < ri <
100; 1 <m;i <10000).

e N dong tiép theo, dong thir i trong cac dong nay chtra 2 s6 nguyén X, Vi, 1a toa do cua tram
lam viéc thur i.

Céc toa do Xi, yi cia cac tram rada ciing nhu cac tram lam viéc, 13 cac s6 nguyén cé gia tri tuyét

ddi khong vuot quéa 5000. Cac s6 thude cung mot dong dugc ghi cach nhau boi it nhat mot ky tu

trbng (dau cach). Dir liéu dam bao khong c6 hai tram rada cling nhu tram 1am viéc nao c6 ciing

toa do.

Két qua: Ghi ra file vin ban CONCOR.OUT gom duy nhat mot sd nguyén 1a tong dung luong
thong tin (don vi tinh 1a TB) ma Concor thu nhan dugc trén toan bd hanh trinh.

Vi du:

CONCOR. INP CONCOR.OUT CONCOR. INP CONCOR.OUT
4 21 21 741 27
1218 -3 015
4 0 37 1218
0 -2 16 -2519
7 -3 19 -2 =2 2 6
6 3 6 517
3 -1 7 3 2 10
0 -3 1 4
-2 3
1 4
4 4
3 -4

Rang bugc:
e 50% s0 tests tng voi 50% so diém cua bai ¢o S, N < 500.
e Gi6i han thoi gian cho mdi test 12 01 gidy va gi6i han bo nh¢ 1a 1MB.

Bai 3: Cay nhi phan (10 diém)

Cho 2 x4u ky tu S va T trong d6 néu xau nao khac rdng thi chi gdm cac ky tu thudc tap hop {U’,
‘L’, ‘R’}.

Xét mot cAy nhi phan vo han, mdi nut trén ciy c6 diing mdt nut cha va hai nut con (nit cha cia nit
gdc 1a chinh no). Xuét phét tir niit gdc, ta co thé di chuyén trén cdy di cho nho xau S bang cach
duyét 1an luot cac ky tu cta xau S theo quy tic: ‘L’ 1a chuyén sang nut con trai, ‘R’ 13 sang nt con
phai va ‘U’ 1a chuyén vé nat cha. Qua trinh nay két thuc tai nit nao d6 X. Puong nhién, néu S la
xau rong thi X chinh 1a nat goc.

Ky hi¢u Q la tap hop tat ca cic xau con cua xau T (mdi xau con cua T nhan duoc tir T bang cach
x04 bo mot sb tuy y cac ky tu ciia nd; xau réng va ban than T déu 13 x4u con cua T).
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eu cau: Hay cho biét sé nat khac nhau trén cay co thé di chuyén dén dugc, bat dau tr nat X, béng
cach di chuyén trén cay nho tat ca cac xau trong Q.

Dir liéu vao: Vao tu file van ban BTREE.INP:
e Dong dau ghi sé nguyén T (T < 50), 1a s luong b dir liéu vao.
e MGJi bo dit liéu vao gdm 2 dong lién tiép trong d6 mdi dong bat dau bang ky tu ‘#’ va tiép
theo 1a xau S (dong dau) hodc x4u T (dong tiép theo). D6 dai mdi xau S, T déu khong vuot
quéa 100000 (10°).

Két qua: Ghi ra file vin ban BTREE.OUT cac sc‘:) nguyén,’mSi sO trén mot dong, 14 két qua tim
duoc tuong tng voi bd dir liéu vao. Cac két qua can duoc lay 1a du ctia phép chia cho 100000000
(108).

Vi du:

BTREE. INP BTREE . OUT
5

#

#LL
#LR

#

#LU
#RLL
#

#

#LR
#RLUL

O = o P W

Rang bugc:
e 30% test (g véi 30% diém cua bai c6 tong d6 dai cac xau S va T khong vuot qua 22.
e 50% test (g v6i 50% diém cua bai c6 x4u S 13 x4u rong (d dai bang 0).
® 90% test ung v&i 90% diém cta bai c6 han ché bo nhé chuong trinh 1a 32MB.
* 5% test (g voi 5% diém cua bai ¢6 han ché bo nhé chuong trinh 1 2MB.
e 5% test (mg voi 5% diém cua bai c6 han ché bo nhé chuong trinh 1a 1MB.
e Thoi gian han ché cho mdi file test 1a 01 gidy.
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