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TRUONG PAI HOC CONG NGHE

PE THI HQC PHAN CAU TRUC DU LIEU VA GIAI THUAT

HOC KY 1 NAM HOC 2021 — 2022 (Danh cho khung chwong trinh 4 tin chi)
Thoi gian lam bai: 120 phit
Pé thi ¢6 04 trang,
Dé dai, cac cdu tuy dai ngdn khdc nhau nhung déu c6 s6 diém bang nhau,
hay cdn nhdc dé sdp xép thir tr wu tién khi lam bai
Sinh vién dwgc phép sir dung tai liéu gidy. Can bé coi thi khéng gidi thich gi thém

Cau 1.

Hay cho biét do phirc tap tinh toan ctia cac doan code sau theo ham sb ciia N:

a, b,

int count = 9; int count = 0;

for (int 1 = 0@; 1 < N; 1 ++) for (int n=N; n>0; n /= 2)
for(int j = 0; j < N; j++) for (int 1 = @; 1 < n; i++)

count++; count ++;
Céau 2.

Biéu thirc dang trung t6 E duogc 1ap thanh tir cac toan hang 13 cac sd nguyén, cac toan tir gdbm cac
phép toan +, —, *, / va cac ddu mo ngodc don, dong ngodc don. Biéu thirc dang hau td Ba Lan 1a biéu
thirc cac toan tir tir dang trung td dugc chuyén sang dang hau t6 (Vi du: Biéu thirc a b + 1a biéu thuc
dang hau t6 Ba Lan cta biéu thic a + b)

Cho biéu thirc dang trung t6 E=(5-3) +2* (20+3) -7

Hay minh hoa ting budc viée sit dung ngin xép dé chuyén biéu thirc E sang biéu thic PE dang hau
to Ba Lan.

Cau 3.
Hay néu thuat toan cho mot ham phat hi¢n chu trinh ctia danh sach lién két. Ham cén thoa mén céc
diéu kién sau:

1. Tham s6 ctia ham 1a con tré6 C++ (hodc tham chiéu Java) t6i ntit ddu danh sach.

2. Ham tra vé true néu danh sach lién két d6 c6 doan ndi thanh vong tron, tra vé false néu

khong co.

Thudt toan cua ban duoc su dung tat ca cdc cau trie dir lidu cé san trong C++/Java hodc khong
diing dén. Ban sé dwoc diém cang cao néu heong bé nhé phdi ding dén cang thdp (thdp nhdt la hang
50).

Cau 4.
Hay néu thuét toan duyét ciy nhi phan tim kiém dé in ra cac khoa trén cay theo thir tyr giam dan.
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a. M0 ta qua trinh thém céac khoa sau va mdt hang dgi vutien CAEH D | B G F. Biét rang

hang doi vu tién d6 ban dau rong va duoc cai bang heap loai max
b. Léy heap két qua phan a, hiy v& két qua sau khi thyc hién mot 1énh delMax tir hang doi wu
tién.

Cau 6.
Cho diy s6 A = {25, 67, 34, 15, 42, 7, 9}. Hiy minh hoa cac budc thuc hién khi sip xép diy sd6 A
tang dan bang phuong phap sap sap xép nhanh (quicksort). Bé qua budc trao ngau nhién ban dau.

Céau 7.
Gia sir ban can thiét ké mot bang bam (hash table) kich thudc 11 st dung ham bam (hash function)
h(x) = x mod 11. Ban can thém vao bang bam chudi khoa sau theo ding thu tu di cho:

12,56, 4, 77, 122, 83, 44, 23, 20, 38, 55.

a. Theo ban phuong phap xtr Iy xung dot (collision) nao 1a phu hop cho bai toan nay? Hay gidi thich
ly do.

b. Hay trinh bay qua trinh chén chudi khoéa di cho vao bang bam bang phuong phap ma ban da chon
O cau trén.

Céau 8.
a. Hay vé& cdy nhi phan tim kiém (loai thudng) ma ban thu duoc sau khi thém chudi khéa C B A
F G H D E (theo dung th tu d6) vao mét cay nhi phan tim kiém rong.
Hay v& cay thu duogc sau khi x6a khoa C khoi cay thu dugc tir phan a.
c. Hay lam lai phin a nhung st dung mot cdy tim kiém cin bang. Hay v& cay két qua.

Céau 9.
Cho mot db thi vo hudng gdm 12 dinh va 18 canh liét ké dudi day
0-9, 0—-5, 1—10,2—+8, 3—1, 4—5, 58, 9—1, 9—~10,
4—2, 8—4, 7—+4, 7—0, 5—=0, 10—»3, 6—+3, 3—11, 106
a. Hay v& biéu dién danh sach ké cua dd thi. Cac dinh trong mdi danh sach k& can sip xép sin
theo thir tir tang dan. Thu tu ndy s& dugc dung cho phan b.
b. Hay dung thuit toan tim kiém theo chiéu sau (depth-first search) dé thim timg dinh cua d6
thi, xuét phat tur dinh 0, Hay viét trinh tu cac dinh theo thi ty dugc thim theo thuét toan.

Céau 10.

Cho mot d6 thi vo hudng gé)m 8 dinh va 16 canh c6 trong s6 duoc liét ké dudi day
0-1 0.28 1-3 0.16 2-3 0.58 3-5 0.26 4-5 0.36
0-4 0.32 1-4 0.19 2-5 0.40 3-6 0.38 4-7 0.29
0-6 0.35 1-5 0.34 2-6 0.93 5-7 0.17

1-6 0.37 2-7 0.52



Hay str dung thuat toan Kruskal dé tinh cdy bao trim nho nhat. Hay liét ké cac canh TigilgeadV/Nb).com
trim nho nhét 1an lugt theo thir ty tim dugc.

Cau 11

Cho mdt do thi ¢o hudng gém 8 dinh va 15 canh c6 trong s6 cho dudi day,

0—2 2.4 1-0 1.0 2—5 0.6 3—+6 2.6 4—7 1.0

0—5 3.0 1-4 1.8 26 2.2 4—+3 0.8 5—+6 1.8

0—+7 0.8 1-7 1.6 3—+2 0.2 4—6 4.0 7—3 1.2
7—2 1.4

Hay trinh by qua trinh sir dung thuat toan Dijkstra dé tim cAy duong di ngan nhat xuét phat tir dinh
1 t6i1 cac dinh con lai.

Cau 12

Hay néu thuat toan dé giai bai sau day:

Input: mot day sé do dai toi da 1 triéu ae, a1, .. aw.

Output: mot day s6 be, b1, .. by. Trong do b; 1a sb ding gan nhat bén phai a; trong ddy input ma
c6 gia tri nho hon ai. Hodc 14 gia tri -1 néu bén phai a; khong co gi tri ndo nho hon a;

Vidu:

Input: 746 196 3
Output: 411-163 -1
Cau 13.

Mot mang ludi tinh bdo duoc td chire nhu sau: Mdi di€p vién chi biét 01 cép trén truc tiép cua minh
va 14 cAp trén cua t6i da 02 diép vién khac. Nguoi dimg diu mang ludi tit nhién khong c6 cép trén.
MB&i 1an can lan truyén mot mau tin thi mot nguoi s& truyén tin cho cap trén truc tiép va cac thude cap
ctia minh néu c6, va ho s& tiép tuc truyén tin theo cach dé. Gia sir thoi gian can thiét cho mot ngudi
nhan tin va truyén cho cip trén va cac thudc cip 1a 01 phat va tit ca déu ludn ludn sin sing nhan va
truyén tin sudt 24 tiéng mdi ngdy.

Bai toan dit ra 13 khi can lan truyén mot miu tin tr mot di€p vién to1 toan by ludi thi sau tdi da bao
nhiéu phut toan bo cac di€p vién déu nhan duge mau tin do.

Cho thiét ké sau ctia Spy. Hay trinh bay thuat toan (ma gia) cho ham maxDelay tra vé s6 phut toi da
can dén dé truyén tin tu di€p vién bét ki dén toan bd ludi. Ban c6 thé thém ham/bién thuc thé vao
class Spy.

class Spy {

Spy boss, firstStaff, secondStaff;

long maxDelay(Spy head) {
/..
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Cau 14.
Cho day cac s6 nguyén A gom cic phan tir as, ai, .., an, (8 < N < 2000). Mot diy con khong
giam la day: ai1, @iz, .., aik, trongdd O <= i1 < i <.< ik <= NVaai1 <= ai2 <= .<=aik.
Trong cac diy con khong giam nhu vy s& co diy con co tdng cac phan tir 13 16n nhét.

Trinh bay ¥ tuong va cac budc chinh thuét toan tim dugc gia tri tong 16n nhit cta cac diy con khong
gidm néu trén.

Vi du:

Input: 11012310045
Output: 106
(Vi106 =1+ 2 + 3 + 100)



