ON TAP THI KET THUC HQC PHAN GIAI THUAT NANG CAO
(90 phut, tu luén, khong str dung tai li¢u)

CAU 1: TOI UU HOA THUAT TOAN

Cho day n s6 nguyén {a}: ai,az,...,an (n<106) Day con lién tiép 1a day ma thanh phan ctia n6 1a céc
phan tir lién tiép nhau trong day{a} tong cua day con la tong cac phan tir cua diy con do.

a. Hay trinh bay thuat toan tim tong 16n nhat trong tat ca cac tong cua cac ddy con cua diy {a}.

b. Hay danh gia do phirc tap cua thuat toan dé xuit & cau a.

CAU 2: TOI UU HOA THUAT TOAN

Cho mang goém n sd nguyén ag,a,...,an (n < 10°) va sb nguyén M.

a. Hay trinh bay thuat toan dém xem trong mang c6 bao nhiéu cip sb c6 tong bang M.
b. Hay danh gia d phtrc tap cta thuat toan trén.

CAU 3: THUAT TOAN SAP XEP PAC BIET

Cho day n s6 ai,az,...,an; ai 1a cac s6 nguyén khong am va khong vuot qué sd nguyén duong M.

a. Hay trinh bay thuat toan Pigeonhole sort hodc thuat toan Counting sort dé sap xép ting dan diy s6
trén.

b. Cho biét 6 phirc tap, tinh 6n dinh, tinh tai chd, bd nhé mé rong cua thuat toan sip xép trén.

CAU 4: THUAT TOAN CHIA PE TRI

a. Trong mit phing toa do OXY cho n diém; diém thtr i ¢6 toa do (xiyi) voi i=1..n. Hay trinh bay
thuat toan tim mot cap diém gan nhat. Hiy danh gia d6 phirc tap cta thuét toan do.

b. Cho day n sO nguyén va mot s6 nguyén k voi 1 <k<nva (n< 10%). Hay chuyén k phan tir dau day
vé cu6i day. Yéu cau khong dung mang trung gian. Hay danh gia d¢ phirc tap cua thuat toan deé
XUAt.

CAU 5: THUAT TOAN QUY HOACH PONG

Cho n mén hang dugc danh s6 tir 1 dén n, mén hang thr i co khdi luwong ai, gia tri Ci va mdt ba 16 ¢o

khéi lwong M. Can chon nhitng mén hang nao dé dit vao ba 16 sao cho tong khéi lwong cac mon hang

duoc chon khong vuot qua M va tong gia tri cac mon hang duoc chon 13 16n nhit c6 thé (mdi mén

hang chi co thé chon t6i da mot 1an). Trong d6 a;, Ci 1a cac s6 nguyén duong < 1000, M 1a s6 nguyén

duong <10000.

a. Hay trinh bay thuat toan quy hoach dong giai bai toan trén. Hay danh gia do phtrc tap cua thuat
toan do.

b. Hay tao bang dit liéu f[K][v], v6i k=1..n, v=1..M, n=6, M =12; mdi cip so (ai,Ci) sau tng véi khbi
luong va gia tri cta vat the i 1an lugc 1 (5;7), (8;4), (4:3), (9;3), (6:8), (10;12). Hiy cho biét tht
tu cia cdc mon hang dugce chon g voi bang dit li¢u trén.

CAU 6: THUAT TOAN QUAY LUI
Hay trinh bay thut toan quay lui tim tat ca cac day hoan vi cta tdp hgp gom n phan tir {1,2,...,n}. Hay
danh gia do phuc tap cua thuat toan trén.

CAU 7: THUAT TOAN THAM LAM

C6 n cong viee duoc danh s6 tir 1 dén n va mot may dé thuc hién. Biét ti 1a luong thoi gian can thiét
dé hoan thanh cong viéc thir i va fi 1 thoi diém can hoan thanh cong viée thir i. Gia thiét may bat dau
hoat dong tir thoi diém 0; mdi cong viée can duoc thuc hién lién tuc tir luc bat dau cho dén khi két
thic, khong dugce phép ngat quang. Gia sir Ci 13 thoi diém hoan thanh cong viéce thir i. Khi d6, néu ci
> fi thi xem nhu cong viéc thtr i hoan thanh tré han, néu ¢i < fi thi cong viéc thi i hoan thanh dung han.
Can tim mot trinh tu cac cong viéc sao cho $6 cong viéc hoan thanh tré han 14 it nhat c6 thé.

a. Hay trinh bay mot thuat toan tham lam giai bai toan trén va cho biét d6 phirc tap cua thuit toan

do.



b. Minh hoa thuét toan trén qua vi du sau: n=10, (tfi) lan luot 1a (1; 1), (55 9), (2; 3), (6; 24), (10;

24), (7; 15), (9; 23), (3; 10), (2; 8), (3; 4); hiy cho biét sé cong viéc hoan thanh tré han ddi voi
thuat toan trén.

CAU 8: THUAT TOAN TiM LUONG CUC PAI TRONG MANG

a.

b.

Hay trinh bay Ford-Fulkerson dé tim ludng cuc dai cho mang G=(V,E); trong dé n=|V| va m=|E|

va kha ning thong qua trén cac cung 16n nhat 1a C. Hiy danh gia d6 phirc tap cua thut toan trén.

Cho mang G nhu hinh v& sau; trong d6 dinh a la dinh phat, dinh h 1a dinh thu; trén moi

cung cho biét kha ning thong qua ctia cung d6 (gia trji ludng trén mdi cung ban dau dugc cho bang 0).
Hay minh hoa qua trinh thuc hién thuat toan Ford-Fulkerson dé tim ludong cuc dai cho mang G. Hay
chi ra mot 14t cat hep nhat tuong ng.
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CAU 9: THUAT TOAN TiM CAP GHEP CO TRONG SO TOI UU

a.

Trinh bay thuat toan Hungari dé tim mot cap ghép co trong s6 16n nhat trén db thi hai phia G = (X
U Y,E); trong d6 n =X U Y|, m =] El . Hiy danh d6 phuc tap cua thuat toan trén,
Ap dung thuat toan tim cip ghép Hungari tim mot cip ghép c6 trong sd 1on nhat cia do thi hai
phia dugc biéu dién bang ma tran sau:
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Trinh bay thuat toan tim cap ghép c6 nhiéu canh dugc ghép nhat cia do thi hai phia khong co trong
s6 G = (X LY, E), trong d6 |X UY|=n va |E|=m, X N Y = &, mbi canh (u,v) € E thi c6 mot dinh
thudc X va dinh kia thudc Y.
Ap dung: Tim cip ghép cuc dai cia db thi 2 phia sau (chi 1 sb lugng canh dugc ghép):
n=8, danh sach 24 canh dugc cho nhu sau:

12 51 31 75
14 52 33 84
18 58 35 86
21 63 42 87
23 65 46 28
26 72 47 74

CAU 10: THUAT TOAN METAHEURISTIC

a.

b.
C.

Hay trinh bay so dd chung ctia mét trong cac thuat toan metaheuristic sau: local search algorithm,
variable neighborhood search algorithm, genetic algorithm, bee algorithm.
Hay ap dung thuat toan da chon trén vao bai toan ngudi ban hang.
Hay cho biét do phirc tap ciia thuat toan da dé X}lét G caub.
Heét



