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Hwéng dan gidi

Caul

a. Pung. Vi N nho, MergeSort chia doi khong c6 dang ké loi ich (vd: khi N=2), nhung mat
nhiéu thoi gian cho sao chép dit liéu ra mang phu va goi ham dé qui.

b. Sai. Linked-list khong truy nhap truc tiép duoc, nén thoi gian 1a O(N).
c. Sai. Selection sort va Heap sort khong phai 1a sap xép on dinh.
d. bung. Linked-list ngoai luu gia tri nhu mang, con phai luu thém con tré (1a dia chi 6 nho).

e. Sai. Trong ciy min-heap, doc gia tri nho nhat 1a O(1) do & gdc cay.

Cau 2
Céch 1 (sap xép): O(N.log(N))

- Sip theo thtr ty ting dan (MergeSort, QuickSort. C++, Java: ham c6 sin)
- Lay phan t dau tién
- Duyét cac phan tir tiép sau, va lay néu né khac voi phan tir ngay trudc né

Céch 2 (Cay tim kiém): O(N.log(N))

- S1latap két qua, luu bang cay tim kiém nhi phan cin bang (C++ map, Java TreeSet).
- Duyét lan lugt cac phan tir. Phan tir dugc cho vao S néu trude d6 khong nam trong S.

Céch 3 (Bang bam): Tuong tu cach 2, O(N)

- S latap két qua, luu bang bang bam (hash table) (C-++ unordered map, Java HashSet).
- Duyét lan luot cac phan tir. Phan tir dugc cho vao S néu trude d6 khong nam trong S.

;o

Cha y: Cach 1am str dung mang dém cac phan tir (twong tu counting sort) khéng dung, bai cach
lam d6 chi 4p dung duoc khi chénh léch giita phan tir 16n nhit va nho nhét cua diy khong 16n.
(Con ¢ bai nay khong c6 gidi han nao.)

Cau3l
- MBJi nit c6: count (sd nat), left (child), right (child)

- Duyét cdy theo trat tu sau (post order) dé tim s6 nut.

int countNodes(Node root) {
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if (root == null) return 0;
root.count = 1 + countNodes(root.left) + countNodes(root.right);

return root.count;

Cau 4.
long long power(int k, int n) {
if (n<0) return -1; //Ho#c gui ra thong bao 16i
if (n==0) return 1;
long long H = power(k, n/2);
if (n%2 == 0) return H*H;
else return k*H*H;
}
Chii y: néu khéng dung bién phu H thi chay cham (=>gan nhu sai), bdi phai tinh lai nhiéu lan.
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Cau 5.

a. Trinh bay thuat toan Prim xuét phat tir 1 dinh (khong phai thuat toan Kruskal). Tong trong sd
cay bao trum nho nhat 1a 17.

b. Khi tat trong s6 bang nhau. (Hay cac trudng hop khac.)

Cau 6.
a. Trinh bay két qua voi phuong phép chia (seperate chaining).
Trinh bay két qua v6i phuong phap tham do tuyén tinh (linear probing)
b. V&i mang kich ¢& 23, khong c6 va cham => nén str dung tham do tuyén tinh.

(V& Iy thuyét, phuong phép chia dung mang nhé hon, nén bang 1/5 sb phan tir. Nguoc lai v6i
tham do tuyén tinh, ding méang 16n hon, nén gép 2 s6 phan tir.)
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Cau 7.
a. Ve dung

b. Thi tu cac dinh (va khoang cach nho nhat di tir 0) tim duoc theo Dijkstra 1a: 0 (0), 2 (2), 3(3),
1(4), 4(5), 7(6), 5(8), 6(14)

Cau 8.

Phan chuong trinh chung

Result =null //Tap luu két qua min
S=null//Lép luu tdp con M phan ti, tuy cach cai dat quyét dinh do phuc tap
fori=1to M-1:
S.add(a_i,i) //Khditao S gdbm M-1 phan tir dau day
fori=Mto N:
S.add(a i, i) //Thém phan tir phia diu bén phai
Result.add(S.getMin()); //Léy ra gia tri nho nhét ctia tap M phan tir
S.remove(a_i-M, i-M); //Xo4 di phan tir bén trai

return Result

Cach 1:

- Cai dat S 1a cy tim kiém nhi phan cin bang (C++ 12 set, Java 1a TreeSet), mbi node gdm
hai gia tri (a_1i, 1)
- add(a i, 1) la thém vao cay node (a_i, 1)
- getMin(): lay gi4 tri nho nhit (trai nhit ciia cay)
- remove(a_i-M, i-M): x0d node(a_i-M, i-M)
Do phuc tap: O(N*log(M))

Chu y: Cach 1am nay (hay dung hang uu tién chi sb) chinh 13 ky thuat dugc dung dé cai dat thuat
toan Dijkstra (va don gidan hon cai dat thuat toan Dijstra).

Cach 2:
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- Cai dat S gan nhu stack, nhung cho phép loai 2 dau, c6 thé cai bang double linked-list
hay mang véi 2 con tro dau va cubi. (C++ va Java co deque.). Mdi phan tir (ciing nhu
cach 1) 1a mot node gdm hai gia tri (a_i, 1).

- add(a i, 1):

+ xo4 tir phai qua tréi tat ca node co gia tri 16n hon hay bang a_i
+ thém vao (a_i, 1)
(Bang cach nay, S luén c6 gia tri ting dan, voi phan tir 16n nhat vira dugc cho
Vao).

getMin(): gia tri nho nhét 1 phan tir dau tién bén trai (do diy ting)
remove(i-M): Néu node dau bén trai c6 chi sb i-M thi xo4, néu khong bo qua.
Do phuec tap: O(N)

Chu ¥: Cach 2 ¢6 thé chi luu trong S chi s (index) ctia phan tir trong mang dau vao, boi tir chi sd
thi c¢6 duogc gia tri.



