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E{?’ Cach tiép can | © D3 phic tap thdi gian = @ D3 phic tap bd nhd | @ Meo phdng va’.a

MANG (PHAN 1)

r- 1
o Two Sum Q Céch tiép can: - ® Thai gian: O(n)
BT bk Pung HashMap dé luu gia tri va chi so ciand. Véimoi . -
: p . ) 50, kiem tra xem (farget — num) dd cé frongmap hay Ny BO nha: O(ﬂ)
Cho mang sd nquyeén nums va h 5
sd nquyén target, hay fravée i - @ Meo phéng van:
chi 53 cia hai 5§ cotingbing  “0%e CHF: . Day La bai kinh dién. Ludn thi
taraqet. ector<int> twoSum(vector<int>& nums, 5 T -
’9 v g -~ xem HashMap cb gidp giam da
Vi d":": unordered_map<int, int> mp; 5 Phuc 'I"GP -""-1““9 O(n) hu‘r" khﬁ”g-
nums = [2, }, 11, 15], target = for(int i = 8; i < nums.size(); i++) { '
q int diff = target - nums[i];
+ if(mp.count(diff)) {
Du+Pu+* [D* 1] return {mp[diff], i};
(2+%=19) }
mplnums[i]] = i;
}
return {};
}
L b r
£ ‘ _
e Best Time to Buy & | © Céch tiép can: - ® Thai gian: O(n)
Sell Stock Ludn theo dgi gia nhé nhdt tir ddu dén hien tai valei o
Bai todn: : nhudn Lon nhat thu duoc. § @ BS nha: O(1)
Cho mang prices, trong d6 Code C++: & Meo phdng i
; = % g .t \ ki et - ! .
Pric_‘es[l]gl‘uﬁm_cn P‘:IEU ’nguY# int rrnaxpriz.)fit!_:vectmrf:int::& prices) {  Céch hé’P cn QTEEd\f hoat dﬁng
thiri. Tra ve Loi nhudn Lém nhat int minPrice = INT_MAX: | R F e e e
dat duoc khi mua vao mét ngay int maxProfit = 0; ! P E - ,EI '
ShER & i il Y for(int price : prices) { - chon tot nhat da qdp duoc.
va ban ome nguy =au do. minPrice = min(minPrice, price); 5
Vi du: maxProfit = max(maxProfit,
prices - [-_]_I 1524 4] , price - minPrice);
0U+PU+: 5 return maxProfit;
(Mua &1, ban & 6) ;
..L e o
- J ,
© Contains Q Céch tiép can: - ® Thai gian: O(h)
DUP“CG&tE Dung HashSet dé luu cdc phan tir. Neu mét phan tirdd " :
Bai todn: i ton tai trong set thi tra ve true. @ 8BS nhd: O(n)
Cho mdng s6 nquyén nums, tra E’Gde Che " @ Meo phdng van:
ve true né'fu co giﬁ 'h"i nao xuﬁ'l' bool containsDuplicate(vector<int>& nums) { ? HashSet cho thao tac tra ciu
SR o . | & : unordered_set<int> st: ] v . - g L
h"’-*:“ ':f nhat hai Lan, nguoc Lai Py 5 0(1). Néu bj qi6i han bo nhd, hay
tra ve false. if(st.count(num)) return true; E&P KEP roi so sanh hai Phﬁﬂ T
Vi du: } st.insert(num); ~ Lién ke véi O(n log n).
s = [1' 2.3, 1 return false; |
Output: true }
(s6 1 Lap Lai) 5 4
.
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E?' Cach tiép can | O D3 phic tap thdi gian = @ D3 phic tap bd nhd | @ Meo phdng v&r}

MANG (PHAN 2)

: 2
o Product of Array Q Céch tiép can: - (O Thdi gian: O(n)
Except Self Ding mang tich tién 0 (prefix) vamang tich hau to —
Bai toan: 5 (suffix). 99 and=0m)
Cho mang s6 nquyén nums, tra | Code C++: @ Meo phdng vén:
‘u’? mﬁf'rg c:ns Sao tiho l.':IHS[i] la ' vector<int> productExceptSelf( 1 HEI‘?' ngh’f 16i P\"E‘ﬁ.‘u’ va suffix
tich cla tat ca phan tir trong vector<int>& nums) { ; . —G
s L e & e - product. Cach nay franh duoc
nums ngogi trir nums[il. Khéng _ ’ PR S R -
\ g vector<int> ans(n, 1); - phép chia va van dang khi mang
duoc ding phép chia. int p}re-FiH‘ 3 ] | chia s8.0.
Vf dU! // Tich tién to (prefix) :
2 for(int 1 = 8; i < n; i++) {
nums = [1, 2,3, 4 ans[i] = prefix;
0U+pU+Z[ZH,12,3.6] prefix *= nums[i];
}
// Tich hdu té (suffix)
int suffix = 1;
for(int i = n - 1; i »>= 0; i--) {
ans[i] *= suffix;
suffix *= nums[i];
}
return ans;
b
\_ 5 : 2
~

(Kadane's
Algorithm)

Bai toan:

.

e Maximum Subarray |

Code C++:

Q Céch tiép can:
Dung thudt todn Kadane. Ludn theo ddi tong hién tai
va tong Lon nhat tim duoc.

 ®© Thai gian: O(n)
- @ 83 nhd: 0(1)

- @ Meo phdng vin:

Cho mang sb nguyén nums, Tim I NP . il
y(vector<int>& nums) { et lai 42 S L3 :
manq con (subarray) cé 16n St RSN S HRETE i bat lai Tong hién tai bang chinh
J y7 €0 "n3 | pbiin ti Mang et s Hng 6 dre
lom nhat va tra ve 1'5"_0, do. int currentSum = nums[0]; e s e S
! for(int 1 = 1; i < nums.size(); i++) { thanh so am.
Vi d'*:': currentSum = max(nums[i], !
nums = [-2.1, -3, 4 -1 2 1 -5, currentSum + nums[il]);
q] maxSum = max(maxSum, currentSum);
}
Du-.I'-PUt6 return maxSum;
(Mang con: [4, -1, 2, 1]) }
B
f p . )
o Merge Sorted Y Cach tiép can: - © Thai gian: O(m + n)
AVYrous Dang ba con tro. Bat ddu tir cudi cd hai mang va dat | S -
B todn . ; phdn tirLon hon véo cudi nums?. - @ B nhé: O(1)
O : : :
: " . ax ¢ | Code C++: 5 m hé iy
Cho hai méng s6 nquyén da sap e @ Meo phdng vén:
J-:Ep nums4 va nums2, cung hai | void merge(ueciurc:ﬁ.n?z numsé, 1n: m] { Bign b cudi va dau de 4rank ghi
o ST T = vector<int>& nums2, int n e ) o
somvanlasd Phan Tir thwe cla i inti=m- 1; // cudi numsl de len nhung Phcm tlr cla nums?
moi mﬁnﬂ- I';a‘{ tron nums2 vao | int § = n - 1; // cudi nums?2 chua duoc xir L?.
nums1 thanh mét manq da sﬁp int k =m + n - 1; // cuéi mng gép '
xE while(j >= 0) {
P: if(i >= 0 && numsi[i] > nums2[j])
Vi du: numsl[k--1 = numsl[i--];
nums1=1[1,23,00,0], m=3 REEY " G
TS [2. 5' 6], =g } numsl[k--] = nums2l]--1];
Output: [1, 2, 2, 3, 5, 6] }
+P b A j
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- CHUOI & SLIDING WINDOW -

- ® Thai gian: O(n)
@ B3 nhd: 0(1)

Q Cach tiép can:
pém tan sudt xudt hién cla cac ky tu (26 chit cdi). Neu
hai chudi co cung bnng tan suat thi chung la anagram

© Valid Anagram

Bai toan:

cua s, nquec Lai fra ve false.
Vi du:

s = 'listen”, t = "silent’
Output: true

Cho hai chuoi s va t, tra ve true

néu t La mét anagram (dao chix)
Code C++:

ctia nhau.

bool isAnagram(string s, string t) {
if(s.size() != t.size()) return false;
vector<int> count(26, 0);

for(char ch : s) count[ch - 'a']++;
for(char ch : t) count[ch - 'a']--;
for(int x : count) {

if(x != 8) return false;
¥

return true;

@ Meo phdng van:

Cau hoi rat pho bien dé kiem tra
- kha ndng xir ly chuoi co ban va ky
-~ thuat dém tan suat.

© Longest Substring
Without Repeating

Characters
Bai toan:
Cho chuoi s, hay tim dd dai cla
chuoi con (subs‘rring) dai nhat
khéng chia ky T lap Lai.
Vi du:
s = "abcabcbb”
Output: 3 ("abc”)

Q Céch tiép can:

Pung Sliding Window két hop HashMap/Set dé Luu vi

tri xuat hien gan nhat cia moi ky tu.

Code C++:

int lengthOfLongestSubstring(string s) {
unordered_map<char, int> lastlndex;
int left = 0, maxlLen = O;
for(int r = 0; r < s.size(); r++) {
if(lastIndex.count(s[r]) &&
lastIndex[s[r]] »= left) {
left = lastIndex[s[r]l] + 1;
:|.
lastIndex[sir]] = r;
maxLen = max(maxLen, r - left + 1);

}

return maxlLen;

® Thai gian: O(n)

@ B6 nhd: O(min(n, k))

k = 50 ky fu khdc nhau

@ Meo phdng van:

Bai sliding window kinh dién. Chi
- cdp nhat con Tré trai khi ky tu

-~ Ldp nam bén trong cim s6 hién

-~ tqi.

Ban duoc phép thay 1ai da k ky
tw trong chudi bang bat ky chix
in hoa ndo. Tra vé d6 dai chudi
con dai nhat chi gom mat Loai

tac trén.

Vi du:

s = "AABABBA", k = 1
Output: 4 ("AABA" — "AAAA")

k? tu sau khi thuc hién cac thao

int characterReplacement(string s, int k) {
vector<int> freq(26, 0);
int left = 0, maxFreq = B0, maxLen = 0B;
for(int r = 0; r < s.size(); r++) {
freqlsir] - 'A']++;
maxFreq = max(maxFreq,
freqls[r] - 'A']);
while((r - left + 1)
freq[s[left] - 'A']--;
left++;
}

maxLen = max(maxLen, r - left + 1);

].

return maxLen:

- maxFreq > k) {

\
r- &

@ Longest Repeating | Q' Cach tiép can: - ® Thai gian: O(n)
Character Ding Sliding Window. Theo ddi tdn sudt Lon nhat trong ) )
Replacement clra s6. Néu window_size ~ maxFreq > k thithunhs @ BS nhd: O(1)

Bai toan: | - ;”“::” gl . @ Meo phdng véan:

Cho chuoi s va so nquyén k. . Code C++: 5

) L - Diem mau chdt: khang cdn tinh

.~ Lai maxFreq khi thu nhé cia s9, vi
- dap an chi tdng khi maxFreq
. tang.
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E’D’ Cach tiép can | © D3 phic tap thdi gian = Q@ D3 phic tap bd nhd | @ Meo phdng vﬁfr}

TIM KIEM NHI PHAN

r
@ Binary Search

Bai toan:
Cho mdng S0 nquyén da sﬁp xE'p

Q' Céch tiép can:
Diing Binary Search. So sanh phan tir & giii véi target roi
Logi b6 mdt nira khong gian tim kiem.

Code C++:

® Thoi gian: O(log n)

@ B nhé: 0(1)

nums va gid tri target, frd vé chi . @ Meo phdng van:
3 - L ; |/- '
so cla target. Neu khdng tim thay, | | int binarysearch(vector<int>& nunms,  Ludn tinh mid = Left + (right  Left) /
trave -1. int target) { ey o i SR
! int left = 8, right = nums.size() - 1; ! 2 @ tranh tran so nguyen khi mang
o i 1 = #
Vi du: ; while(left <= right) { - rdt Lon.
nums = [-1, 0, 3,5, 9. 12] int mid = left + (right - left) / 2; '
5 if(nums[mid] == target) return mid;
target = 9 i : —
: else if(nums[mid] < target)
Output: 4 g left = mid + 1;
5 else
5 right = mid - 1;
§ 3
! return -1;
.
&
\ .
' ™

@ Search in Rotated
Sorted Array

Bai toan:

Cho mang da sdp xép bi xoay vong
nums (khdng co phan tir tring) va
gid tri target, trd vé chi sd cla
target. Neu khdng tim thay, tra vé
-1.

e

Q' Céch tiép can:
Ding binary search ¢ bi€n ddi. O'mdi buse, xac dinh nir
ndo danq duoc sip xép va kiem tra target nam & déu.

Code C++:

int search(vector<int>& nums, int target) {
int left = 0, right = nums.size() - 1;
while(left <= right) {
int mid = left + (right - left) [/ 2:
if(nums[mid] == target) return mid;
// NUa trdi 43 sdp xép

® Thai gian: O(log n)

D B nhé: O(1)

. @ Meo phdng van:
Xirly that can than cac diéu kién bién
(<=, ¢,5,>=). Hay vé manq ra giﬁy de

de hinh dung hon.

VF dU if(nums[left] <= nums[mid]) {
= if(nums[left] <= target &&
Nums [LI‘ 26,101 2] target < nums[mid])
target = 0 right = mid - 1;
else left = mid + 1;
Output: 4 )
// Noa phdi dad sap xép
else {
if(nums[mid] < target &&
target <= nums[right])
left = mid + 1:
else right = mid - 1;
}
}
return -1;
! }
b
\. /
4 ) N
@ First Bad Version Q' Céch tiép can: ® Th&i gian: O(log n)
HAt badn: Diing binary search. Néu mid La phién ban L6i thi tim tiepo | B8 g
Ban La quan Ly san pham va cé n i PR ORI S e
phién ban [1..n]. Hay tim phién ban Code C++: - @ Meo phdng van:
& - - L X . % e e i
10i ddu tien. Mot phién ban La Lo . | int firstBadVersion(int n) { . Day La dang "binary search frén dép
néu isBadVersion(i) trave true. int left = 1, right = n, ans = n; ' an” kinh dién- Him bign dau Hien the
J while(left <= right) { - an” kinh dién: tim bién dau tién thoa
Vi du: int mid = left + (right - left) / 2 " mdn diéu kién cho trudc.
n =5, phién ban Loi dau tien = 4 if(isBadVersion(mid)) {
ans = mid;
Gufpuf.ll right = mid -=-1;
} else {
left = mid + 1;
}
¥
return ans;
}
%
\. il
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CLINKeD LIST

Bai toan:

Cho head clia mot Linked List,
hdy xac dinh xem danh sdch cé
chia chu trinh hay khéng. Tra
vé frue néu co, nquoc Lai tra vé
false.

Vi du:

Input: head = [3, 2, 0, -4], pos
= 1

5)-2)-(@)- 4

Output: frue (c6 chu trinh)

d |
Linked List Cycle
1S, ycle |

Code C++:

Q Céch tiép can:
Pung thudt toan Floyd's Tortoise and Hare (con tré
chdm va nhanh). Néu cd chu trinh, hai con tré chéc

chdn sé qtp nhau.

bool hasCycle(ListNode *head) A{
if(head == NULL || head->next == NULL)
return false;
ListNode #slow = head, *fast = head;
while(fast && fast->next) {

slow = slow->next; /S d1i 1 budc
fast = fast->next->next; // di 2 budc
if(slow == fast) return true;
}
return false;
}
x J

- ® Thdi gian: O(n)
@ B3 nhé: O(7)

. @ Meo phdng véan:

-~ fast di 2 budc, slow di 1 bubc. Neu
- chiing qdp nhau thi 8n tai chu
trinh; néu fast cham NULL thi

- khéng cé.

4 ; N
® Reverse Linked ‘1? Cach tiép can: - (O Thai gian: O(n)
List Puyét qua danh sach va ddo chieu cdc lién két bung ba . .
Bai todn: 5 con tro: prev, curr va next. @D BS nhé: o(1)
Cho head ctia mét singly linked E’Gde C+4: . . @ Meo phong van:
list, hdy dao nquoc danh sach . | ListNode* reverseList(ListNodex head) { B ehaELa cip nhdt céc Lign két
L O 2 ListNode #*prev = NULL, *curr = head; = . 2 . o
va tra vé head mai. LR S HEE 5 dang thir tu. Ding lam mart tham
Vi du: while(curr != NULL) { - chiéu t6i node ké tiep khi dao
Inpu#:1 S, N (R R next = curr->next; // luu node kg é {ﬂﬁéu.
NULL curr->next = prev; // ddo 1ién két '
= prev = curr; // tién prev
OU+PLI.“'Z S =l 3 2 curr = next: // tién curr
— NULL ¥
return prev; // head mdi
}
. I
\. 5,
- J _ Y
O Merge Two Q Caéch tiép can: - ® Thai gian: O(m + n)
Sorted Lists Plung hai con tré dé duyet song song hai danh sach. ; . )
Bai tod | Chon node nhé hon va ndi dan vao danh sach két qua. \% BO nha: 0(1)
al toan: | ;
Cho head ctia hai linked list 3@ Code C++: 5 @ Meo phdng van:
Sﬁp KEP list1 va list2. Hay tron ListNode* mergeTwolLists(ListNodex 11, f Diing dummy node Heicrde qon
: : . n istNodex 1 : '
hai danh sach thanh méat danh R —— LEEHEe L2l S - hon va tranh phai xi Ly riéng
sich da sap xep va tra vé head. ListNodex tail = &dummy; - trudng hop ddu danh sach ket
Vi du: while(11 && 12) { § qua.
| +_' if(l1->val <= 12->val) { :
nput. tail->next = 11;
st =2 =4 11 = 11->next;
Ligt2:] = 3 . § } else {
tail-=next = 12;
Output:1 -1 -2 -3 - 4 15w To-sheREs
tail = tail->next;
}
tail->next = (11) ? 11 : 12;
return dummy.next;
}
L )
5 i,
~
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. STACK & QUEUE .

( - . : NS i
@ Valid Parentheses ¢ Céch tigp can: - ® Thai gian: O(n)
S : Diing stack. Bdy cac ddu mé vao stack. Véi ddu déng, kiém |
Bai toan: 9 y g . o -
Cho chuBi s chi gém céc ky tu i tra xem né c6 khop véi phan tix & dinh stack hay khong. Q@ BS nha: O(ﬂ)
),'C Y, T va'l, hdy kiém traxem | Code C++: . @ Meo phdng van:
chuoi d6 cd hop L& hay khdnag. | ™ isValid(string s) { q ' Chi I o i O -
il g . . Chi push cdc dau mé. Véi dau dong,
Vi du: : HHack=Glmes St : . . chi cdn kiém tra dinh stack xem cé
¥ . X ! uvnordered_map<char, char> mp = ] : 2
Input: s = "0} i {0, CH P 0190 . khép hay khong.
Output: true for(char ch : s) { |
i if(mp.count(ch)) A // dau dong
iy : if(st.empty() ||
Inpuf:s ="(] st.top() != mplch]) return false;
Output: false § st.pop();
: } else { // dau mo
st.push(ch);
¥
}
return st.empty();
" .
» —i i .
- , . N
@ Min Stack - Q Cach tiép can: - O Thai gian: 0(1) moi
Bai todn: : Dung hai stack: mdt stack cho gia tri thudng va mét stack thao tac
i % . cho cac gia tri nhé nhat.
Thiet ké mot stack ho :rrr,r ch thao | E | @ B@ ahd: O(ﬂ)
tac push, pop, top va ldy phén tirnhe | Code C++:
nhdt trong thai gian hdng s. | class MinStack { . @ Meo phdng van:
Vi du: | ﬁumi?ﬂkﬂnt} ] W Chi luu vao min stack khi xudt hién
Input: ["MinStack”,"push’, push’, void push(int val) { gia fri nho nhat méi, va chi pop khi
"push”,"getMin","pop”,"top","getMin"] st.push(val); chinh gid tri do bi lay ra.
| if(minSt.empty() ||
[[]'[-2]'[0]'[-3]'[]’[]’[]‘[]] val <= minSt.top()) minSt.push(val);
Output: [null,null,null,nulL,-3, g !
null,0,-2] void pop() {
: if(st.top() == minSt.top())
minSt.pop();
st.pop();
}
int top() { return st.top(); }
int getMin() { return minSt.top(); }
: }; .
ll\‘_ i Y, A J
4 . ) . 3
@ Daily Q' Cach tiép can: . (O Thai gian: O(n)
TEMPE'I"G\tU res Ding stack Luu chi s cac nqay cé nhiét do giam dan. Khi ' © B nhé: O(ﬂ)
S ' dp ngdy dm hon, pop ra va tinh hiéu chi sé. : '
Bal toan: ; E ;
Cho mang temperatures, travé Code C++: . @ Meo phdng van:
i Al
mang answer voi answer(i] lase [ saskorints daiuisngeratues( .~ Monotonic decreasing stack chinh La
ngdy phdi chd ke tir nqay i dé co — SEET{J—'"M temps) { chia khéa cho me bai dang "Next
nhiét @8 am hon. Neu khéng co Ay ﬂ;!; Grecter Elemert”
ngdy ndo nhu vy, answerlil =0. stack<int> st; // lwu chi sé '
T ' for(int i = 0; 1 < n; i++) {
Vi V- | while(!st.empty() &&
*re;rnps = [33, 14, 15, ¥, 69, 12, temps[i] > temps[st.top()]) {
36 33] int idx = st.top(); st.pop();
Output: [1,1, 4,2,1,1, 0, 0] —_—
st.push(i);
]_
return ans;
t
\. l"‘ < A
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CAY NHI PHAN (TREES)

b
L

-
F ]

- : ™)
@ Maximum Depth of Q Cach tiép can: - © Thai gian: O(n)
Binary Tree Diing & quy. j
Bai todn: ~ Depth = 1+ max(d6 stu cay con tréi, 46 sdu céy con phai) D BS nhd: O(h)
Cho node gdc ctia mét cay nhi phdn, Code C++: . (recursion stack)
= ° 4 - -~ # - L) - E P g : i o
hdy tra ve dd sdu Lén nhat cla cdy. el - @ Meo phdng vin:
i 2 Lnt 1; : i o’ 5 n * |2 .
Vi dy: ;:EE;EHE A apdigies Bai cdy rat co ban. Ludn xir Ly Trudng
o TreeNode(int x) : val(x), | hquULL trude tien dé tranh Loi
left(NULL), right(NULL) {} ' vruntime
oy I - A
int maxDepth(TreeNode* root) {
o o o if(root == NULL) return 0
int leftDepth = maxDepth(root->left);
_ int rightDepth = maxDepth(root->right);
Ol.l'fpl.l'i'. - return 1 + max(LleftDepth, rightDepth):
b, } Fy
X v,
7 ‘ ™)
€ Invert Binary Tree Y Cach tiép can: ® Thai gian: O(n)
BAi bodn: i Hodn ddi con frdi va con phdi clia moi node mét cach dé quy. @ B3 nhd: O(h)
Cho node gdc ciia mdt cdy nhi phan, | Code C++: . ' ,
e e B R R ~ | (recursion stack)
hu"f dao nguoc cay va tfrave goc cua TreeNode* invertTree(TreeNode* root) { |
no. if(root == NULL) return NULL; @ Meo phdng van:
: _ // hean d6i hai con N l.-,. i X ; i
Vi dU TreeNodex temp = root->left; Co the giai bﬂng de quy DFS. Hﬂ}’ thir
|HPLI.‘|' : PDDT'}.!_?'F'E = r‘unt-}r‘ight; : gl'f" Tlﬂﬂﬂ cach Lﬁp bang queue (BFS)
(D BOUEESREg L = teny; . nhu mdt cdu hdi mé rdng.
| invertTree(root->left);
o o invertTree(root->right);
; return root;
] X
©» O O - <
Output:
g | J/
" g
€ Lowest Common Y Cach tiép can: O Thdi gian: O(n)
Ancestor Néu node hién tai La NULL thi trd vé NULL. N&u node hién fai la p . )
B hadc q thi tra vé chinh nb. D quy sang tréi va phi- néucihai B B8 nhd: O(h)
i = o e bén déu khac NULL thi node hién tai La LCA, nquoc Lai tra vé bén (recursion stack)
Rt ———
ien chung Thap nha cua hai eo pnong van:
y ﬂg P . Code C++: ; ey -
e L L y | Hau hinh nay (tra node hodc NULL
Vi du: TreeNodex lowestCommonAncestor( | lén +rén dé Y duoc di
s TreeNode* root, TreeNode* p, L% s in TE:# ey u?c e
TreeNodex q) { . trong rat nhieu bai foan ve cay.
if(root == NULL || root ==p || |
root == q) return root;
(s 1) TreeNode* Left = LowestCommonAncestor(
root->left, p, q);
o e TreeNode* right = lowestCommonAncestor(
root->right, p, q);
if(left && right) return root;
Output:3(p=5,q=1) return left ? left : right;
¥
S = g /
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kem L3I Giai C++

E{?’ Céch tiép can | O DS phic tap thdi gian = @ DS phic tap bd nhé | @ Meo phdng véan

: CAY NHI PHAN (TREES) :

f' . . ™
€ Diameter of Binary . Q' Céch tiép cén: . (O Théi gian: O(n)
Tree Diing DFS. Tai moi node: | o .
B&i bodn: ' 1. Lay chiéu cao ctia cdy con trai vé phdi. | @ BS nhdé: O(h)
Chginade T PSR I A 5 2. Cap nhat diameter = max(diameter, left + right). | (recursion stack)
o node gc cla mdt By nhi phan. hdy 1 3 174 g beight = 14 max(left, right). | —
tréa vé dudng kinh cla cdy (d6 dai dusng di | Code C++: . @ Meo phdng van:
dai nhdt git hai node bat ky). s N | Duong kinh co the khang di qua goc. Vi vay
) class Solution | iy - : !
Vi du: | ke i luén kiém tra left + right tai moi node.
o int diameter = 0;
| int height(TreeNode* node) { .
: if(node == NULL) return B; i
& &3 int left = height(node->left);
E int right = height(node->right); i
E diameter = max(diameter, E
0 G 0 ; left + right); |
o 5 return 1 + max(left, right);
5 }
é int diameter0fBinaryTree(TreeNode* root) {
Du’rpu‘l': 4 5 height({root); ;
[‘E}Lﬂﬂg dfﬂ ﬂhfﬁ': ; e o 2 = 'T o 3) I ; return diameter; ;
] 3 :
%, = 4 J
‘s : : Y
i . # w gt . i N =
@ Same Tree Q@ Cach tigp can: . O Thai gian: O(h)
e | So sanh dé quy ca hai cay: |
Bai todn: =9y ! : a1
it SRS S 1. Néu cd hai node d8u NULL — true. @ B nhd: O(h)
) 9 ru',r' = P 2 P_ 9 ?‘ 2. Néu chi mdt node NULL — false. ! (recursion stack)
xac dinh xem ching c6 gidng hét nhau vé R e T 3 |
e Gl R i b . 3. So sdnh gia tri rdi kiem tra figp trai & phai. ' & m ha p
COuU Truc va qia Trj cac n ong. | eo ona van.
, ] S . Code C++: | i
Vi du: L y | Ludn xirly cac trung hop NULL trude khi
_ _ i | class Solution { E : A aid +ri e hiod
Fl. C.‘| : publdc: : 'I"LI)" CQ.P 'BIEI rl Cud noge.
' bool isSameTree(TreeNodex p, TreeNodex q) o
if(p == NULL && g == NULL) return true;
if(p == NULL || g == NULL) return false;
if(p->val != g-»val) return false;
. return isSameTree(p->left, g->left)
: && isSameTree(p->right, g->right);
Output: true 5 } A Rerisilie A0S
2 || &
\. ) - J
I("_ - . " " 1 o } E
@ Serialize and Deserialize | @ Cach tiép can: - © Thai gian: O(n)
Binary Tree i Duyét cay theo timg mic (BFS). | O
T Y 4 serialize: Luu gid tri node, ding ‘s’ cho NULL. - @ BS nha: O(n)
Hay thigt ké thuat +oan ma héa mét cay 5 2. deserialize: dung Lai cdy tir chudi dd Luu. | (queue + output)
a - X aww . d E ++: i - o
nhi phan thanh chudi va gidi md chudi 36 Eﬂ'dﬂ C _ | @ Meo phéng vén:
tré lai dang cay ban ddu. i s e
' gy 5 ;;fi,:fﬂm : . Luén thém ky higu NULL (#) khi serialize;
Vi dl.l.i' L .Tfr:'l hda -F‘é‘}-'_t"h?ﬂh chuol (BFS) ' néu khﬁng, b'E_II"I cg khﬁ,ng +thé MH LEI! Eﬁ.:l'r
: string serialize(TreeNode+ root) { : 5 ; i
o if(!'root) return ""; IT'IQJF cach d.!.l‘," nhat.
] gstring s; gueue<TreeNodex> Q; |
! q.push(root);
e e 5 while(!q.empty()) {
| TreeNode*x nd = g.front(); g.pop();
: if(!nd) { 5 += "#,"; continue; } i
o o o 5 += to_string(nd->val) + ","; ,
! q.push(nd->left); q.push(nd->right); 5
: } :
Chudi mé héa: ol e i
1,2,3,4,5,6,8#,8, 8, #,#,4#,# A/ Gidi md chudi thanh ciy
' TreeNodex deserialize(string data) { ;
if(data.empty()) return NULL; 5
gstringstream ss(data); string v; !
getline(ss, v, ','); E
Treelode* root = new TreeNode(stoi(v)):; I
queve<TreeNode*> q; q.push(root); E
while(!q.empty()) { i
TreeNodex nd = q.front(); q.pop(); :
if(getline(ss,v,",') && v I= "#") '
q.push(nd->left = new TreeNode(stoi(v)));
if(getline(ss,v,',') && v 1= "#")
g.push(nd->right = new TreeNode(stoi(v)));
}
return root;
}
k:
N o)
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EQ' Céch tiép can | O DS phic tap thdi gian @ DS phic tap bd nhé | @ Meo phdng va’.r}

DO THI (GRAPHS)

o

-
€D Number of Islands

Bai toan:

Cho luéi 2D gém cic 8 1 (d@dt) va 0
(nubc), hay tra vé s luong hon dao. Mot
ddo duoc bao quanh béi nudc va tao thanh
tir cac 6 dat ké nhau theo chiéu nqang
hodc doc.

Vi du:

Input:

111|000

1|1 e0(8]|8]|1

gl L 3] 8

3 S < I Y e §
Output: 3

Q Cach tiép can:
Ding DFS. Véi moi & co gid tri 1 chay DFS va danh dau toan bg viing dat
lien ke La da thdm, roi dém so dao.

Code C++:

class Solution {

public:
int n, m;
void dfs(vector<vector<char>>gk g,
int i, int j) 4

if(i <0 |l j<o|li>=nl]
j »>=m || glil[j] = '1') return;
gli][3j] =:'8";

dfs(g, i+1, j); dfs(g, i-1, j);

dfs(g, i, j+1); dfs(g, i, j-1);

}

int numIslands{vector<vector<char>>& g} {
n = g.size(); if(n == B) return 8;

m = glo].size();

int count = B;

far{int i = 8;: i < n; i++)
for(int j = 8; J < m; j++)

if(g[i][j] == '1') {
dfs(g, i, Jj); count++;
}
return count:

O Thdi gian: O(n X m)

@ 8BS nhd: O(n x m)
(recursion stack)
@ Meo phdng véan:
Hay danh ddu cac 6 dd tham (dai thanh 0
hodc ding mang visited) dé khdng dém

tring ciing mét hon ddo.

-
@ Clone Graph

Bai toan:

Cho tham chiéu t6i mdt node trong d thi
. Code C++:

vd huong Lién thong, hdy tra ve ban sao
su (deep copy) clia 33 thi do.
Vi du:

Output: Ban sao séu cla do thi

Q Céch tiép can:
Dang DFS kém mat map luu anh xa node cli — node mdi. Neu node dd
dugc sao chép thi tra vé luon ban sao.

class Solution {
public:

unordered_map<Node*, Node*> mp:

Nodex cloneGraph(Nodex node) {
if(!node) return NULL;
if(mp.count(node)) return mp[node];
Node*x copy = new Node(node->val);
mp[node] = copy;
for(Nodex nei : node->neighbors)

copy->neighbors. push_back(
cloneGraph(nei)):
return copy;

© Thdi gian: O(V + E)

@ BS nhd: O(V)
(recursion stack + map)
@ Meo phdng véan:

Ludn kiém tra xem node dd dugc sao chép
hay chua truéc khi sao chép tiép, de tranh
ldp vd han.

J

\.

~

Detect Cycle in
Undirected Graph

Bai toan:

Cho mét do thi v6 huéng, hay xdc dinh
xem d6 thi ¢ chia chu trinh hay khdng.
Vi du:

Output: true (1-2-3-1)

3

Q Cach tiép can:
Ding BFS hodic DFS. Trong Lic duyét, néu gdp mét node dd thiim mé
khdng phdi node cha thi ton tai chu trinh.

Code C++:

class Solution {
public:
bool dfs(int node, int parent,
vector<int> adj[],
vector<int»>& vis) {
vis[node] = 1:
for(int nei : adj[node]) {
if('vis[nei]) {
if(dfs(nei, node, adj, vis))
return true;
¥
else if(nei != parent) return true;
H
return fTalse;
by
bool isCycle(int V, vector<int> adj[]) |
vector<int> vis(V, 8);
for(int 1 = 8; 1 < V; i++)
if('vis[i] && dfs(di, -1, adj,
return true;
return Talse;

vis))

}i

® Thai gian: O(V + E)

. @ B3 nhé: O(V)

(recursion stack)

@ Meo phdng van:

Ludn truyén node cha khi DFS/BFS. Néu
- khéng, canh vé huéng u-v s bi nhan nhdm
" thanh chu trinh.

A
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E’Q’ Céch tiép can | O DS phic tap thdi gian = @ DS phic tap bd nhé | @ Meo phdng v&r}

QUY HOACH DONG (DP)

4 | , . i
@ Fibonacci Q Céch tiép can: - (© Thai gian: O(n)
Number ' Diing PP theo hudng bottom-up (tabulation). = ;
T | dpli] = dpl[i-1] + dp[i-2] é Q@ B3 nhé: O(n)
Bai Loan: 5 ’ (6 thé 18 wu vé 0(1))
Cho s8 nquyén n, hdy tra vé s8 Code C++: o
Fibonacci thix n. int fib(int n) { . @ Meo phdng van:
—— if(n <= 1) return n; TR T T T i
Vi du: vector<long long> dp(n + 1, 8): - Hdy nhac t6i Lo gidi d& quy ngdy
Input: n = 6 dpl[6] = o; - tho trude va qidi thich vi sao né
Output: 8 :Eiiinz i: e - bi Ldp bai toén con, rdi méi
E'Gicf:i :'hlc:il'n: Dgy Fii?}bn::n:m:i:E AT & ARELAAE + dBLi-213 ~ chuyén sang DP.
‘ r [ [ [ r r ]_ "
idx: 012 3 45 (6] return (int)dp[n];
¥
% : : y
i | , . N
€D 0/1 Knapsack . Q Cach tiép can: - ® Thai gian: O(n x W)

Problem
Bai toan:
Cho khdi lwong va gia tri ctia n

Code C++:

Dung PP. dplil[w] = gia tri Lon nhat khi ding i mén dau
tién vai sirc chira w.

@ B8 nhé: O(n x W)

- @ Meo phéng vén:

mon aa Cl:lng mﬁ+ ChiEC balo siic int knapSack(int W, W.IIEc:tDr‘f:int:-% wt, Hﬁy glﬂl thich rs I-un Chﬂn cho
: . T i vector<int>& val, int n) { ;
chixa W, hﬂy tra ve +°“9 gla '|"I"] vector<vector<int>> dp(n + 1, f&ng mon: Lfl"f (HEU vira hﬂllﬂ)
lén nhdt cé the bd vao balo. | vector<int>( + 1, 0));  hodc khong Ldy. V& bang DP véi vi
for(int i = 1; i <= n; ++i) { !
Vi du: for(int w = 8; w <= W; ++w) { - du nho sé rat hiéu qua.
. = if(wt[i-1] <= w) { !
NE]QHS [1’ 3‘ LI‘ 5] dp[i]l[w] = max(vall[i-1] +
Values =[1, 4,5, #] dpli-1][w - wt[i-1]],
5 dpli-11[wl);
W=t } else {
Output: 9 (chon mén cé wt 3 va dp[illw] = dp[i-1][w];
}_
4) ,
y
return dpln][W];
]_
‘\ ) E >,
i ’ ! -‘\I
@ Longest Common | ¥ Céch tiép can: - © Thai gian: O(n x m)
Subsequence (LCS) | Ding DP. Néu hai ky tu cudi khop nhau thi cang1 + i ===
Bai todn: dpli-11[j-11. nquoc lai ldy max cta dpli-11[j] vadplil | @ BS nhé: O(n x m)
Cho hai chudi fextivatext2, U1l . @ Meo phdna vén:
hdy tra vé d6 dai ddy con chung | Code C++: (B X kihe b ok
dai nhat cia chﬁng. ' | int les(string &a, string &b) b (,i.(h..g lién tigp) vé
Vi'du‘ i e Uy  subsequence u:ng ién tiep) va
e ” e diSeti i TS S -~ substring (lién tiép), rdi giai
text1 = "abcde vector<int>(m + 1, 0));  thich cach bang DP duoc xdy
text2 = "ace’ for(int i = 1; i <= n; ++i) { L dum
Output: 3 ("ace”) forint § = 1; § <= m; ++) { s
if(ali-1] == b[j-11) '
dp[il[j] = 1 + dp[i-1][j-1];
else
dp[il[j] = max(dp[i-1][3j],
dp[il[j-11);
+
].
return dpln]lim];
F
L v




