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455. Assign Cookies (Easy)
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Input: [1,2], [1,2,3]
Output: 2
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int findContentChildren(vector<int>& children, vector<int>& cookies) {
sort(children.begin(), children.end());
sort(cookies.begin(), cookies.end());
int child = 0, cookie = 0;
while (child < children.size() && cookie < cookies.size()) {
if (children[child] <= cookies[cookie]) ++child;
++cookie;
}

return child;

135. Candy (Hard)
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Input: [1,0,2]
Output: 5
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https://leetcode.com/problems/candy/
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int candy(vector<int>& ratings) {
int size = ratings.size();
if (size < 2) {
return size;
}
vector<int> num(size, 1);
for (int 1 = 1; i < size; ++i) {
if (ratings[i] > ratings[i-1]) {
num[i] = num[i-1] + 1;
}
}
for (int i = size - 1; i > 0; --i) {
if (ratings[i] < ratings[i-1]) {
num[i-1] = max(num[i-1], num[i] + 1);
}
}
// std::accumulate T PAAR 77 [ Hb 5K Fr
return accumulate(num.begin(), num.end(), 0);

2.3 X)) s
435. Non-overlapping Intervals (Medium)
it H i ik
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Input: [[1,2], [2,4], [1,3]]
Output: 1
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https://leetcode.com/problems/non-overlapping-intervals/

4

24 %.7]

—6/143 -

T RARYE 5 [ SV Fe X IR) T Sk HE 18 R 3% KA 45 R

int eraseOverlapIntervals(vector<vector<int>>& intervals) {
if (intervals.empty()) {
return O;
}

int n = intervals.size();

sort(intervals.begin(), intervals.end(), [](vector<int>& a, vector<int>& b)

{
return al[1] < b[1];
b
int removed = 0, prev = intervals[0][1];
for (int 1 = 1; i < n; ++i) {
if (intervals[i][0] < prev) {
++removed;
} else {
prev = intervals[i][1];
}
}

return removed;

2.4 Zx>]

SRR
605. Can Place Flowers (Easy)
SREUT2FER D000, W] DARME IR 2 1 A8 ?

452. Minimum Number of Arrows to Burst Balloons (Medium)

DIEAMEH 435 02600, HEMAAR, HAZMEARE?

763. Partition Labels (Medium)
R T RARI SRS, R 2o — LU AL P ?

FERFEZRAAT, it —ikf2 8 (e, ANk, F—kEINEE . RE—RBEMEEF) T

VAEAL B RE LK T K

122. Best Time to Buy and Sell Stock II (Easy)

I SEAE 5y RO B AR R AR, AR S 2 R B (B4R T AR SR KA g ?

RERY A g
406. Queue Reconstruction by Height (Medium)

ARHLR, BRI RE I A SRS AR
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665. Non-decreasing Array (Easy)
T AT VR T O SRISTE R RS LT, BRI


https://leetcode.com/problems/non-decreasing-array/
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3.1 GLikwRE

BURE FE Tl P, AR R IR R IR, PR S8 TS5 o T ASE (RS 2
M Z AR5

AR 1 R — 5, Uy AR R AR SRR, WIBARh i shed b (14Tt iy
DIFRIR M FIR B 1), 2% TR,

AP I A R, B s A S, T PAREEA TR, FHE R R
HELF PP

T C++ifiE, fREHE AT ABLH AR Z B erE . — 20 W) XTI E AT .

fet L

int x;

int * pl = &x; // #FHTUNHEG K, ELTURE XK

const int * p2 = &x; // AT UGB K, EARTUHEB% (const int)
int * const p3 = &x; // A4 A T UL (¢ const) |, (A DLE K
const int * const p4 = &x; // 154 LS T, (EAR T LS

Tt RS R BER

// additionZig 4 ® %K, — R E R ZHE M EK
int* addition(int a, int b) {

int* sum = new int(a + b);

return sum;

}

int subtraction(int a, int b) {
return a - b;

3

int operation(int x, int y, int (*func) (int, int)) {
return (*func) (x,y);

3

// minusZ & HKIGEr, I8 A & B IR

int (*minus) (int, int) = subtraction;
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int* m = addition(1, 2);
int n = operation(3, *m, minus);

3.2 Two Sum
167. Two Sum II - Input array is sorted (Easy)
& H il
TE— DI R BB A AR B B, (SRR TRFI S E (. S B — X .

A o LSRR
AL (numbers) Fl—A255E(E (target) . FHEPIMEIOALE, A 1 IFIRTTEL.

Input: numbers = [2,7,11,15], target = 9
Qutput: [1,2]

TERXAFEGIH, SB—DeF (2) M =AM (7) WRSETHREE (9).

H

i

PUNEEH E Z R, AT AR 5 TR S B RGEET R F X I, — M Ithdg
AMWIEE, RIS, AT ISR RRIC R, BRI, Sk

WERPA R I TR ST 42 H, A BN FATEAER . AP oo
RWAUNT 4 EE, BRAHEZEDRH AR 00, YRR AN — 5l RPN R EE T
REWMR TS, BANCH BRI LR, [ 2 H AR —

ATDALERH , 3T HEG e BA MR R, XU Btk D B i U UEP R ik
DUIRR ISR LB 52 LR r o FATBORAEZEARETE | ZEi 0y, A4t @mah® 1 r;
PE PN EEH R AR AN T 48 (6, IR o —BABERIRR 1. FHE, WERIAIER
TEATREITE r AR, Z4REFC AT T 1 PN R EERM AT 4, it
fift & BAMEPIEE ro FrRASUREHHAEAT M REA T REAL T (L r) Z 18], NN 24
PRI R EH AR B — A, T AR SWLBHE [ Ml 7

vector<int> twoSum(vector<int>& numbers, int target) {
int 1 = 0, r = numbers.size() - 1, sum;
while (1 < r) {
sum = numbers[1l] + numbers[r];
if (sum == target) break;
if (sum < target) ++1;
else --r;
}
return vector<int>{l + 1, r + 1};

}



https://leetcode.com/problems/two-sum-ii-input-array-is-sorted/
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3.3 IR BAL
88. Merge Sorted Array (Easy)

& H fili idk

HEMANA PR, WA EH —1.

i N i {1

AR BN EN AR SE m e HAS— MR KEPIER Z m+n, ZHH
n R 0 SEAN . AU BRI AN RIS — B b, RTR BT RSN 2 ]

Input: numsi = [1,2,3,0,0,0], m = 3, nums2 = [2,5,6], n = 3
OQutput: numsl = [1,2,2,3,5,6]

X PN A E 2 HELF T, FoAT T DA a5t 2 S AN S R 2, B nums (1)
m— 1 ALH nums2 [ n — 1 L. BRUCRHBRIIIRAN ST 3] nums1 (Y530, RIGAHHESN—107.
PR FRATI . 2558 67 nums1 (R, FrARRN AR ZH =840, DAER H.

TELAUF AR L, FRATE R m il n 4ERA R TeEE, FAUMISL—A pos T84T, 2
WRALE R m+n— 1. BERFEIRESN m 5 n RS, WA RIS pos. X BFREEE, WA numsl
PECFCEEH5E, AZIRICHE nums2 W ARELE Hl W2R nums2 PO @& Hl5E, FR
nums1 PEFARFESAE, FAENCEWHETT .

® EZFAVEI T 4+ Foo b HIT: abt do +ra 0245 ado |, 122 art EEEH a, @
rra EEES atl, WRRAADHI athlh, TRE AT, WA +ra, JLETEE
Soolth— ik,

void merge(vector<int>& numsl, int m, vector<int>& nums2, int n) {
int pos = m-- + n-- - 1;
while (m >= 0 && n >= 0) {
numsi[pos--] = numsl[m] > nums2[n]? numsl[m--]: nums2[n--];
}
while (n >= 0) {
numsi[pos--] = nums2[n--];

3

3.4 Preffatk
142. Linked List Cycle II (Medium)
& H ik

R, WRAEREE, HRIEREIIT R A


https://leetcode.com/problems/merge-sorted-array/
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i N i {1
AR R, BRI R WERECA IR, R

Pel 3.1: H 142 - Fg ARED]

TERXAFEBI A, (EA 2 B3 LRI ER A TT AR 5
R BAFFIRULN, LeetCode SR U EUIRET TN EER

struct ListNode {

int val;

ListNode *next;

ListNode(int x) : val(x), next(nullptr) {}
};

T HERARA B, A A —— 2 dEE (Floyd HIEY:) o 4@ miAfe4t,
43 544 slow F fast, i@ﬁéhﬁ?" FERMFK . BIK fast HIaE@i, slow Fidk—. WA fast
AIDUGEEIRSK, IRAULAE A PRE . AN fast v ATCPRGE T2, IBAUH]— A3, H—Eff
TE—EFZ) slow Al fast A8 . 24 slow Fl fast 55— KAHEE;, FATH fast AL shB4ERTT%, I
il slow Fil fast SR ESHIHE—4 . 24 slow Fil fast &5 —UCHEI, AHIE A 5 B R B EE H TR UG

ListNode *detectCycle(ListNode *head) {
ListNode *slow = head, *fast = head;
/] W7 EFHETE
do {

if (!'fast || !'fast->next) return nullptr;
fast = fast->next->next;
slow = slow->next;
} while (fast 1= slow)
/] WmRGEE, BRI
fast = head;
while (fast != slow){
slow = slow->next;
fast fast->next;

}

return fast;

3.5 frahan

76. Minimum Window Substring (Hard)



https://en.wikipedia.org/wiki/Cycle_detection
https://leetcode.com/problems/minimum-window-substring/
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3 H ik

SEP TR SAIT, kK S HaE T A FAMNBEIES T AR KR, R K]
B JEAFBT O(n),
i A s AR B

WA INFERR ST, Filte—1 S FERRm .

Input: S = "ADOBECODEBANC", T = "ABC"
Output: "BANC"

FEXAEEGIH, S EEHE S A, —A B, —A~ C [ 75455 2 “BANC”,

AR IR B E ORI, BIPIANRET L A0 r FR M Am i e ims s, H 1R E— A
r A EE A . HEEASEUEIRTE for MEFRHLE BT —A> while J5Ef, EUZ P while fFFR A TTH
2 L4gEE, B RSNERIERS—K, WIS REEIR TR O(n). ARHM TR 128
ARG P4, ] ARG A 2 X Herp chars 0% H BTER PTG RO, flag 05
FATFAREIE T PIFAE

string minWindow(string S, string T) {
vector<int> chars(128, 0);
vector<bool> flag(128, false);
/] EREUTH B FRHERL
for (int i = 0; i < T.size(); ++i) {
flag[T[i]] = true;
++chars[T[il];
}
/] B E A, AW E K % SR
int cnt = 0, 1 = 0, min_1 = 0, min_size = S.size() + 1;
for (int r = 0; r < S.size(); ++r) {
if (flagls[rl]) {
if (--chars[S[r]] >= 0) {
++cnt;
}
/] FEWMEHE D LAETELHMFA
= bﬁ K1EH, EA¥ ’Hlfi%hf AT KRG RET FH4 e
while (cnt == T.size()) {
if (r - 1 + 1 < min_size) {
min_1 = 1;
min_size = r - 1 + 1;

}
if (flagl[S[1]] && ++chars[S[1]] > 0) {
--cnt;
}
++1;
}
}
}
return min_size > S.size()? "": S.substr(min_1l, min_size);
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Rl AfE
633. Sum of Square Numbers (Easy)

Two Sum 8 H AR T2 —
680. Valid Palindrome II (Easy)

Two Sum /il H {AS A .

524. Longest Word in Dictionary through Deleting (Medium)
HFH P PR AT

i x5
340. Longest Substring with At Most K Distinct Characters (Hard)
T e B A 7 [T A /i P AR


https://leetcode.com/problems/sum-of-square-numbers/
https://leetcode.com/problems/valid-palindrome-ii/
https://leetcode.com/problems/longest-word-in-dictionary-through-deleting/
https://leetcode.com/problems/longest-substring-with-at-most-k-distinct-characters/
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iR d R
d RKFT B3 E ikorr i

4.1 FLikRe

BRI BT, R A R AR A R X ) 2 S R 4 HUER
— kS AR, REAERE R KBS . T — KN O) B, /&R
AREER O(log n).

BV, 45— DT P AL (3,4,5,6,7), AT EAR 4 FEATEXANEEN . BH—Ik
Prpmf B A S, B 5 KT 4, FrAInR 4 FRAE T, WA ERAET 5 Feilix—
oo TRIVATWERXEZR T (3.4.5). (W, MRAEHAR SR RIEI 0, XS5 iR
PREAWATDURNGREE , FEARE TR A 2 BRI . ) 56 kAT 2P 25 BB 85 4, 1RG22 3RAN
TEAERIET . TREAIKI, MNT—RKEH S Mg, FATHIATT 2 A K. 12
DI, SR O N F5 B 4R 5 K.

FATH T AR a3 X B3R 458 —AE [a,b] IKIETN I SRR f(x), 7
fa) F1 f(b) IETAMEA S, ABAMLEAEAE—MF ¢, (015 f(c) = 0o FE_EAMBIFH, f(x) 2 BHLR AL
fx) = x+2, B4 ZBEHFEFN TR f(0) -4 =0 A EEM. FH f(1)-4=3-4=-1<0,
f()=4=7-4=3>0, HREAEX NS, FHFATTARIH =0 &8Ok, W s
B T ARBEF L, R RN, HRIA X ) R TEAE I R AR, AN AR
B, B4 ANFEX AN

FLARFN RS L, 42 4R s DX Ta) A 20 A5 S BT DX 2 P DX ) R 20 K 2 Bt vl DA, PRt
AT 243 S A Gy RN R W] s SO A FF PP o 3 BLFRAR LA /s, SR il il
— MG, WA (WL C++. Python Z5iE 5 M) s MG (A HR A &40
U X — b S 3 45 SR AR B AR A i DX ) U R — R A, S
HRBXPANFCIEIR, WREM S ETCEBHFEIEER, W2 B2l 5] —Fh 5k,

AT OB VEAR AT FRRIE 0L, BRI A KA. BUREN A
fREHER 22— BN, WEAERE, FREERESEA X R K .

42 KIF)j

69. Sqrt(x) (Easy)
& H ik
A HEBEL, SREMIF T, 1 .


https://leetcode.com/problems/sqrtx/
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i N i {1
AR R

Input: 8
OQutput: 2

8 IIT 7 45 R A2 2.82842...., [ FHURHIAZ 2.
FATTOME X RGN, A — A a, R f(0) =2 —a =0 M. BERBITHRE
B x 20, FDA f (o) FEE SO L2 IRIB R . BIEF] £(0) = -a <0, fla)=da’~a 20, ]
APRARS [0, a] PRIAVEEFH 50354 3] £ (x) = 0 f9fik-
TEVA RIS L, A TP IEERLA O, FRATHE a = 0 pRFBLE M E &, SRISXSIXIA] [1,a] #EAF7—
. FAER T2 S,
mid=(1+r)2 TR A I+riddhmidik, AmXAmid=1+r-0)/285%,

int mySqrt(int a) {
if (a == 0) return a;
int 1 =1, r = a, mid, sqrt;
while (1 <= 1) {
mid =1+ (r - 1) / 2;
sqrt = a / mid;
if (sqrt == mid) {
return mid;
} else if (mid > sqrt) {
r = mid - 1;

} else {
1 = mid + 1;
}
}
return r;

TN, RIB A R A AR, HAKN X = 0 — f0)/f (). R
E f(x)=x*—a=0, XEMERAXN x00 = (60 +a/x0)/2, HARGUR.
P AT Bk int 48 LR, KA1 long R AL L R

int mySqrt(int a) {
long x = a;
while (x * x > a) {
x=(x+a/zx)/2;
}

return x;

4.3 AKX ]
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34. Find First and Last Position of Element in Sorted Array (Medium)
& H i ik

G — T IR BN M, EEHRIRES — R R m— R B O

i i LA

AR — DR M, R ESE R B SR G — U B E (AL 0 TF
W) WERATAAERLE, PGSR EEAR BN -1

Input: nums = [5,7,7,8,8,10], target = 8
Output: [3,4]

By 8 AR 3 A — IR B, HE5 4 (s — i 3.

il

XIS PAEE R H O L C++ B lower_bound il upper_bound pE%f. X HIKATZ24:
WG TG, SR AT A,

/! EEH
vector<int> searchRange(vector<int>& nums, int target) {
if (nums.empty()) return vector<int>{-1, -1};
int lower = lower_bound(nums, target);
int upper = upper_bound(nums, target) - 1; // X 2 FZ 1
if (lower == nums.size() || nums[lower] != target) {
return vector<int>{-1, -1};

}

return vector<int>{lower, upper};
}
/] W

int lower_bound(vector<int> &nums, int target) {
int 1 = 0, r = nums.size(), mid;
while (1 < r) {
mid =1+ (r - 1) / 2;
if (nums[mid] >= target) {

r = mid;
} else {
1l = mid + 1;
}
}
return 1;

}

int upper_bound(vector<int> &nums, int target) {
int 1 = 0, r = nums.size(), mid;
while (1 < r) {
mid =1+ (r - 1) / 2;
if (nums[mid] > target) {
r = mid;
} else {



https://leetcode.com/problems/find-first-and-last-position-of-element-in-sorted-array/
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1 = mid + 1;
}
b

return 1;

44 BeSbBALAERAC T
81. Search in Rotated Sorted Array II (Medium)
& H ik

— AN JEAHE P B g A S RN B W R (A0 [1,2,2,3,4,5] — [2,3.4,5,1.,2], FEH—
PEANES AT ), FRATPRIATERE A . 2 —AME, FIWHXAME R S A T XA e B .
i A S tERER

AR MR —AME, iR —MRME, FoRBE P RS ERE .

Input: nums = [2,5,6,0,0,1,2], target = 0
Output: true

s

IR iR s O N o WL BTN 1 B - 2N B A N - e = U 2
AR BRI ENT ST, 2B KRR HRS PR 2, AR AU A2 X R HEAE P
SR BARE AT HEAF PR R A, FRATRI AR AN R A 4R SE Ak Rz, FATF 75 —f K
(B 4kEE —r AR

&

bool search(vector<int>& nums, int target) {
int 1 = 0, r = nums.size() - 1;
while (1 <=1) {
int mid = 1 + (r - 1) / 2;
if (nums[mid] == target) {
return true;
}
if (nums[1] == nums[mid]) {

/] ToiEFI WA X A 2 K T

++1;

} else if (nums[r] == nums[mid]) {
/7 FokF WA X 8] 2 T R
--r;

} else if (nums[mid] < nums[r]) {
/] R JE R
if (target > nums[mid] && target <= nums([r]) {
1l =mid + 1;
} else {
r = mid - 1;
}
} else {



https://leetcode.com/problems/search-in-rotated-sorted-array-ii/
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/] EX AR T

if (target >= nums[l] && target < nums[mid]) {
r = mid - 1;

} else {
1l =mid + 1;

}

}
}

return false;

45 %3]

JERlAfe R

154. Find Minimum in Rotated Sorted Array II (Medium)
e AZ T — .

540. Single Element in a Sorted Array (Medium)

FEH B S BCZ B ), A AR E A T 2281k ?

HER ¥
4. Median of Two Sorted Arrays (Hard)
T B AR S AT R



https://leetcode.com/problems/find-minimum-in-rotated-sorted-array-ii/
https://leetcode.com/problems/single-element-in-a-sorted-array/
https://leetcode.com/problems/median-of-two-sorted-arrays/

o4 S Tar b RE

C==0-

QO F AT EE QAR
O Heik HEF

5.1 HMHFRE

PAF RS AR HEF B YL . BARTE C++ B PAELT std: rsort O PREEHER, Wi ELR&
RHRAFZE A CTFEHITE Y, HE2 ] S FHE T RIE T UK B OO BA R E AR, DAR
B X S HE P RS | R R .
Pk (Quicksort)

FATRH WA 5.

void quick_sort(vector<int> &nums, int 1, int r) {
if 1 +1>r1) {
return;
}
int first = 1, last = r - 1, key = nums[first];
while (first < last){
while(first < last && nums[last] >= key) {
--last;
}
nums [first] = nums[last];
while (first < last && nums[first] <= key) {
++first;
}
nums [last] = nums[first];
}
nums [first] = key;
quick_sort(nums, 1, first);
quick_sort(nums, first + 1, r);

JJFHEF (Merge Sort)

void merge_sort(vector<int> &nums, int 1, int r, vector<int> &temp) {
if L +1>01) {
return;
}
// divide
intm=1+ (r - 1) / 2;
merge_sort(nums, 1, m, temp);
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merge_sort(nums, m, r, temp);
// conquer
int p=1, q=m, i =1;
while (p < m || q < 1) {
if (@ >=r || (p < m && nums([p] <= nums[ql)) {
temp[i++] = nums[p++];
} else {
temp[i++] = nums[q++];

}

}

for (i = 1; i < r; ++i) {
nums [i] = temp[il;

3

ffi AflEl¥ (Insertion Sort)

void insertion_sort(vector<int> &nums, int n) {
for (int i = 0; 1 < n; ++i) {
for (int j = i; j > 0 && nums[j] < nums([j-1]; --j) {
swap (nums [j], nums[j-1]);

}

HiuH¥ (Bubble Sort)

void bubble_sort(vector<int> &nums, int n) {
bool swapped;
for (int 1 = 1; i < n; ++i) {
swapped = false;
for (dnt j =1; j <n - i+ 1; ++j) {
if (nums[j] < nums[j-11) {
swap (nums [j], nums[j-11);
swapped = true;

}

}

if (!swapped) {
break;

}

EFEHEY (Selection Sort)

void selection_sort(vector<int> &nums, int n) {

int mid;
for (int 1 = 0; i < n - 1; ++i) {
mid = i;
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for (int j =i + 1; j < mn; ++j) {
if (nums([j] < nums[mid]) {
mid = j;
}
}

swap (nums [mid] , nums[il);

PA_EHERA AR IR I 735 R

void sort() {
vector<int> nums = {1,3,5,7,2,6,4,8,9,2,8,7,6,0,3,5,9,4,1,0};
vector<int> temp(nums.size());
sort (nums.begin(), nums.end());
quick_sort(nums, O, nums.size());
merge_sort(nums, 0, nums.size(), temp);
insertion_sort(nums, nums.size());
bubble_sort(nums, nums.size());
selection_sort(nums, nums.size());

5.2 Pkt
215. Kth Largest Element in an Array
8 H i i
TE— DR EA T, KBNS & RIS .
fan A i LB
BA— DB —DHARE b, SHsE & KR8 BE BN —E A #.

Input: [3,2,1,5,6,4] and k = 2
Output: 5

H

i

PRHGEFE— B TR AR k-th Element [, 0] ATE O(n) WIS ZRIE, O(1) 2 AR AR SE MR
MR PSR SCBUAMPREEHE R, A R B ENSE & REgHix (pivot) R, AR 2R
HALTATHT . SPdHeT —FF, Pt — i 20etTaLEAL, WA 0L T Rl 52 %
BER O(n?), FATXH R 105 SR Wt 14T AL AP B

&

!/l ERE
int findKthLargest(vector<int>& nums, int k) {
int 1 = 0, r = nums.size() - 1, target = nums.size() - k;
while (1 < r) {
int mid = quickSelection(nums, 1, r);
if (mid == target) {



https://leetcode.com/problems/kth-largest-element-in-an-array/
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return nums[mid];

}

if (mid < target) {
1l =mid + 1;

} else {
r = mid - 1;

}

3

return nums([1];

}

/] HERH - REEE
int quickSelection(vector<int>& nums, int 1, int r) {
inti=1+1, j=r;
while (true) {
while (i < r && nums[i] <= nums([1]) {
++1;
}
while (1 < j && nums[j] >= nums[1]) {
--3;
}
if (1 >= j) {
break;
}
swap (nums [1], nums[jl);
}
swap (nums[1], nums[j]);
return j;

5.3 by
347. Top K Frequent Elements (Medium)
& H il
g — R, KT K AN EBOE R
Sy A R
A — MM EAME k. fe— KRN kgl

Input: nums = [1,1,1,1,2,2,3,4], k = 2
Qutput: [1,2]

FERXAFEGI, S w02 1 2.

o4 S8, AHER A R R, A A SR MEL R B L (BB R
YE), SRIGXRBEATHER o FPXIRRGR UL, FASeila AR A2 DDA [1,2.3.41, ERIRE2 3
jﬂ [492s191]7 %ﬁ&ﬁ?tﬂfﬂﬂgﬁ\ﬁo



https://leetcode.com/problems/top-k-frequent-elements/
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B, BADBRIEATHE , 5k KAARRD BT & AR X HLBATRT DARE ] 45 Fh
HeP o, HE2 T AT — U HE , SRR IR AR SRR EA R B A« SERRE IR UL
o H AT RRRUCR 4, FATESL [1.2,3.4] PUASEAR, BT A MIERE [[3.41121,0.0111,
FORAN AR AR fa, BOIMETERTET, EEIHE kS IHA.

vector<int> topKFrequent(vector<int>& nums, int k) {
unordered_map<int, int> counts;
int max_count = O;
for (const int & num : nums) {
max_count = max(max_count, ++counts[num]);

}

vector<vector<int>> buckets(max_count + 1);
for (const auto & p : counts) {

buckets [p.second] .push_back(p.first);
}

vector<int> ans;
for (int i = max_count; i >= 0 && ans.size() < k; --i) {
for (const int & num : buckets[i]) {
ans.push_back (num) ;
if (ans.size() == k) {
break;
}
}
}

return ans;

5.4 %3]

JERb A
451. Sort Characters By Frequency (Medium)
HEF AL TR

ER X
75. Sort Colors (Medium)
REMfar 2= EEE NIRRT, Fgafa it = A 858 B TELAEETHIT .



https://leetcode.com/problems/sort-characters-by-frequency/
https://leetcode.com/problems/sort-colors/

945 6% — Yl al{R

Spgir
0 Hikfma 2 =k
O R R S ERARE

6.1 FiiLfRE

DREEN S RN LN SR Z PR i DL DL et R T3k, BB iz A BRI 45
SR P TIR

6.2 IREEILIEIEE

WM R (depth-first search, DES) TEREN—ASF0Y40 G, S RIXHZHY s b4 ik
P PRtk Py 75 B Je A JS R Bk S B, AT DATH I S AR EEAN B VR S . R T RS AT
TR H Ry, FEERZmE R 7 R,

TR — R R TR 1 ST ST AR T, RN T A T S B T
W2 FIROLSEIE O B0y i der Sems , RAnFRATE A, FA1rym R 1 G
TE D) ->2 GEPTER—ZWA T R) >4 (EPTHER—ZWATER) ->2 (BT, &IH
AE ) ->1 (TR T sy, REIAEE ) ->3 G PTER—ZWA TR ->1 (BT
R RIS > G5RARY (TR OEr) o AR R SR, AR TUTER
AR AT AR R 1->2->4-53,

WEEEOL Se A8 R T DA R A IR - 0SB  Py e 1 s AT A, 19 Rl Pl
P BACH SRR, WIS RR . T A Z G 2B 3n s T HIR R A 8, Aii)afr
TEATERRZR A, WA R,

A EFIRATA] RE S TR EN O A R W1 s iRl DAB IE7E Py B 85 R AN, X
R Y IR S ISR 804248 (memoization ) .

695. Max Area of Island (Easy)
3 H ik

ZE AT MR O-1 AEME, Hirh 0 FORIE, 1 FORi. B Y R A8 Y fi mT DA IR
U5, BT RS A P ARAR . SRR B IS TR



https://leetcode.com/problems/max-area-of-island/
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i N i {1
AR TR, R RV RN B ST

Input:
(fs+,0,1,1,0,1,0,17,
(1,0,1,1,0,1,1,1],
(0,0,0,0,0,0,0,11]
OQutput: 6

BRI RIS 6, (Al

H

i

B - AR E R IR AR, RATAT ASOR G T IR R . — Ok, E IR KA
FORE R A S PR ESCRIR eR A, 6 R A T D B B R L, IR nT AT IR, f2R
A DARPFERT R AT R o Rl W T ST IR B L R AT . 448, FRAT AT PARE TR
(stack) SEBLPRIEMLIC IR, (HPNARS BB A I BT ], T VAR X (TS B, PR i
EHWER BN, R AT (LR o Ak TR L, Bk
BEAREAFREERE, —RANET RS, R EAS M BB ol . AT/ (i AR
5k

&

vector<int> direction{-1, 0, 1, 0, -1};

int maxAreaOfIsland(vector<vector<int>>& grid) {
int m = grid.size(), n = m? grid[0].size(): O, local_area, area = 0, x, ¥y;
for (int i = 0; 1 < m; ++i) {
for (int j = 0; j < m; ++j) {
if (grid[il[j1) {
local_area = 1;
grid[il [j1 = 0O;
stack<pair<int, int>> island;
island.push({i, j});
while (!island.empty()) {
auto [r, c] = island.topQ);
island.pop();
for (int k = 0; k < 4; ++k) {
X = r + direction[k], y = ¢ + direction[k+1];
if (x >= 0 && x < m &&
y>=0&& y < n && grid[x][y] == 1) {
grid[x] [yl = 0;
++local_area;
island.push({x, y});

X
X

area = max(area, local_area);

}
}

return area;
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XAV T AN, ST AT, wPABIE — L [-1, 0, 1,0, -11, &A1
BWALRI N BN A AT Rz .

FERRRACH, — A 2R R RS R R A N TR RN, AR R . B — i
AP, —Fh2 e RS, RATEARMTE LN A BT T —28 %R (ERIcre
BB s A FRAE =L T TR R, RS RRITRN IR A A
(BRI AR R S A7) o FRATTX B4 BIRR X P 35

M EE N

vector<int> direction{-1, 0, 1, 0, -1};

/] EEHK
int maxAreaOfIsland(vector<vector<int>>& grid) {
if (grid.empty() || grid[0].empty()) return O;
int max_area = 0;
for (int i = 0; i < grid.size(); ++i) {
for (int j = 0; j < grid[0].size(); ++j) {
if (grid[il[j] == 1) {
max_area = max(max_area, dfs(grid, i, j));
}
}
}
return max_area;

}

/] W R
int dfs(vector<vector<int>>& grid, int r, int c) {
if (grid[r][c] == 0) return O;
grid[r][c] = 0;
int x, y, area = 1;
for (int i = 0; i < 4; ++i) {
X = r + direction[i], y = ¢ + direction[i+1];
if (x >= 0 & x < grid.size() && y >= 0 && y < grid[0].size()) {
area += dfs(grid, x, y);
}
3

return area;

MBI SN

/] EEEK
int maxAreaOfIsland(vector<vector<int>>& grid) {
if (grid.empty() || grid[0].empty()) return O;
int max_area = 0;
for (int i = 0; i < grid.size(); ++i) {
for (int j = 0; j < grid[0].size(); ++j) {
max_area = max(max_area, dfs(grid, i, j));

}
}
return max_area;
}
/] HEK
int dfs(vector<vector<int>>& grid, int r, int c) {
if (r <0 || r >= grid.size() ||
c <0 |l ¢ > grid[0].size() || gridlrllc]l == 0) {
return 0;
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}

grid[r] [c] = 0;

return 1 + dfs(grid, r + 1, ¢) + dfs(grid, r - 1, ¢c) +
dfs(grid, r, ¢ + 1) + dfs(grid, r, c - 1);

547. Friend Circles (Medium)
& H ik

ME—A MR O-1 JEFE, AI2REE G j) B 1, WISOREE i S AMEE j A ANRA. B
WA R AR AT AR, BIASR a & b WARAL, b c IIRA, R4 a I c R HA, BEZiX
AT RN A Z N K32 DA

i i 1

AR YA, SRR, AR . RO AR R B R, %
YR R IE, PO A 2R A EMITA, XHRE BRI 1.

Input:
[[1,1,0],
[1,1,0],
[0,0,11]

Output: 2

FERXAFEBI A, (121 b F— A, 31 F— AN

XTFHHE 695, EMFRTTER, HAERE DR, BRSBTS S
Ao MALX—HBHI, 17 (5]) R0, BENE (17) SR mire— My
Ko BIGETH 695 147 m > n AT, BN RCA 4 500 AR » MR, BN RS
A on ), FoMPTE NEZIN A, B balbAE 1 46, FoRAT S AOHE. i T RmE
ANITEIG, RS 695 A 2B SRR (B) A8 (ReRiil) . &
AT R s B 5 — R 5K

/! EEE
int findCircleNum(vector<vector<int>>& friends) {
int n = friends.size(), count = 0;
vector<bool> visited(n, false);
for (int 1 = 0; i < n; ++i) {
if (Mvisited[i]) {
dfs(friends, i, visited);

++count;
}
}
return count;
}
/] %R

void dfs(vector<vector<int>>& friends, int i, vector<bool>& visited) {
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visited[i] true;
for (int k = 0; k < friends.size(); ++k) {
if (friends[il[k] == 1 && !visited[k]) {
dfs(friends, k, visited);
}

417. Pacific Atlantic Water Flow (Medium)
LB ETFD

S — AR AETORRBOE R, M BRI R R BRI ER R, A
NN RPEHE, SRAVBLEEALE 0 Nk, FTRATER AR TE T . K BB AR = 1 6
T EN ARSI R AL
PN TH YR ]

AR U AR EAL, FoRBRRE . R AL, s AR
KANEIER 2, Fon i AR AL EARR .

Input:

13

K -
- 2 3 (&) =

1
~ 3 3 (4 (@) =
~ 2 4 (5 3 1 x*
~(6) (7)1 4 5
~(GB)1 1 2 4 %
x  x  x  x  x KAPHE
Qutput: [[0, 4], [1, 31, [1, 41, [2, 21, [3, 0], [3, 11, [4, 0]]

NN

TEIXAFEGI R, A5 0 IR 2 A 8

i

AR ORI 2 0] N RERA PN KRR L8, ARFA TR A i BB TR, R
LPAEAT RGO TR RS IERATAT ABGE AR A, ISR R T B, XA
B BRI N DA TR R . BREMG, Rk —m A, R A0 U8 B A
i = I oS AT

vector<int> direction{-1, 0, 1, 0, -1};

/!l EBH

vector<vector<int>> pacificAtlantic(vector<vector<int>>& matrix) {
if (matrix.empty() || matrix[0].empty()) {

return {};

}
vector<vector<int>> ans;
int m = matrix.size(), n = matrix[0].size();
vector<vector<bool>> can_reach_p(m, vector<bool>(n, false));
vector<vector<bool>> can_reach_a(m, vector<bool>(n, false));
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for (int i = 0; 1 < m; ++i) {
dfs(matrix, can_reach_p, i, 0);
dfs(matrix, can_reach_a, i, n - 1);
}
for (int 1 = 0; i < n; ++i) {
dfs(matrix, can_reach_p, 0, i);
dfs(matrix, can_reach_a, m - 1, i);
}
for (int 1 = 0; i < m; i++) {
for (int j = 0; j < n; ++j) {
if (can_reach_pl[il[j] && can_reach_al[il[j]1) {
ans.push_back(vector<int>{i, j});
}
}
}
return ans;

}

/] &
void dfs(const vector<vector<int>>& matrix, vector<vector<bool>>& can_reach,
int r, int c¢) {
if (can_reach[r][c]) {
return;
}
can_reach[r] [c] = true;
int x, y;
for (int i = 0; 1 < 4; ++i) {
X = r + direction[i], y = ¢ + direction[i+1];
if (x >= 0 & x < matrix.size()
&& y >= 0 && y < matrix[0].size() &&
matrix[r][c] <= matrix[x][y]) {
dfs(matrix, can_reach, x, y);

6.3 [nllik

Tl (backtracking) S2 LSRN —FPRFIRIG DL, MARHEGNE, & T3 2008 sk
IR R, BEkUE, HEA. A, eSS i (m] ik e @

Ji44 L, IE A O . AR R B s, R BATLIE B s (%
HAAR) AT RE R, FATEER S ER Ay Skt %, I A H By Sz s R 2
B XFERIF AL S FRATTR] DGR ZE FOGT A RS T IB 0, T ARl [y B — A R R A A
W& FERAENEE L, E5EENEERLERE -, #A SO RS- 0EIE 7
MR, HRZ TRPINZEE, AT MEECY Ty SRS - BRI 75 50— R B w1 a5
R

WA AR S T RE S A A RAEIH T4, XWEAERE, A FJLEE ] PALE
EIMREIE . WRIRAHIE, ATRACERA/INRES, %5 RS, BTG RS
W38 5 5 U BT

BIPREE S — A RO, —FR SR e — 0, nHEs A — R s bR
ic, B M R AR
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46. Permutations (Medium)
B EFD
S — M TCE B VBRI, SRR RS
i tL RE
e YRR, w R TR, R A I HER

Input: [1,2,3]
Output: [[1,2,3], [1,3,2], [2,1,3], [2,3,1], [3,2,1], [3,1,2]]

ATPALMERWU P, RS T A RS 5 T

H 2

Wit

B L P A RS Dy e XTSI 1, FRATTAT AR T Z S AR R B A
RIGIRSEAL PO i+1, HECPB SIS —00. O 1B IR ks D iR 2 e — A T R4l i
FALE | ZAIC 2 WA AT, TR AR A, O s AT, (eI 58 iU 7
Rk

FRATOAREBI [1,2,31 R B, 4 B AR 3%, FA T i OB T4 [11,2,31, (1,3,21, [2,1,31, [2,3,1],
[3.2,11, [3,1.21], W LAR EIFTA HRIFERX MR H s B3 T

/] EEREK

vector<vector<int>> permute(vector<int>& nums) {
vector<vector<int>> ans;
backtracking (nums, 0, ans);
return ans;

}

void backtracking(vector<int> &nums, int level, vector<vector<int>> &ans) {

if (level == nums.size() - 1) {
ans.push_back(nums) ;
return;

}

for (int i = level; i < nums.size(); i++) {
swap(nums[i], nums[levell); // B ir 4w 7 Aok A
backtracking (nums, level+1, ans); // # &
swap (nums [i], nums[levell); // [E 7 43,

3

77. Combinations (Medium)
3 H 1k

e — DR n FI—DEEE ke, OSRAE 1B n gl k DRI A A5



https://leetcode.com/problems/permutations/
https://leetcode.com/problems/combinations/
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i N i {1
AP IERER n F &, B2 TR, FOoRra Ala T

Input: n =4, k=2
Output: [[2,4], [3,4], [2,3], [1,2], [1,3], [1,4]]

X L R R B A R BEAT AT DA DM L

REVFHES A, FATE AT DABEAT 039 HES [l P R S et 2 B, i 4L A5 [l 99 ) 2 2 14
MHTRCTIAZE R

/!l EEH

vector<vector<int>> combine(int n, int k) {
vector<vector<int>> ans;
vector<int> comb(k, 0);
int count = 0;
backtracking(ans, comb, count, 1, n, k);
return ans;

}

/] HEEK
void backtracking(vector<vector<int>>& ans, vector<int>& comb, int& count, int
pos, int n, int k) {
if (count == k) {
ans.push_back(comb) ;
return;
}
for (int i = pos; i <= n; ++i) {
combl[count++] = i; // B Sa 7 Ak A
backtracking(ans, comb, count, i + 1, n, k); // # AT &
--count; // [ YUwH AR A

79. Word Search (Medium)
3 H i A
SN, AR LR AA AT B RAE . BE DA, K
FAFEREA BELE FREFE P T S 43
o A H R

AR TR TAFAR AR, R NMARIE, R PATH R A AR
.

Input: word = "ABCCED", board =
[[)A)))B”)C,’7E)] s



https://leetcode.com/problems/word-search/
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[’S’, YR, 00 ,7s;] ,
[’A’, ’D’, R ,’E’]]
Output: true

MIEEFIYA THG, FATAIAeimA . FRR . mais, HREIESA"ABCCED",

AR THB A AT, AR A Bk =0, M Bsimrid. fERIMHMER
PEHTREE L S RN, BAVehmic Y mi i BT v, DAk s (iP5 kG #ERE
il ZeiREl) s AEFTA AT REEME R e S, FERISCY R A E AT, B IR T A B R
B pT O E . I, AT AR A R AR RERE T IE T, IR R RRR I 2R
BSAER— AR GAL NI R

// ER%K
bool exist(vector<vector<char>>& board, string word) {
if (board.empty()) return false;
int m = board.size(), n = board[0].size();
vector<vector<bool>> visited(m, vector<bool>(n, false));
bool find = false;
for (int i = 0; i < m; ++i) {
for (int j = 0; j < n; ++j) {
backtracking(i, j, board, word, find, visited, 0);

¥
}
return find;
}
/] R

void backtracking(int i, int j, vector<vector<char>>& board, string& word, bool
& find, vector<vector<bool>>& visited, int pos) {
if (1 < 0 || 1 >= board.size() || j < 0 || j >= board[0].size()) {

return;
}
if (visited[i]l[j] || find || board[i][j] !'= word[pos]) {
return;
}
if (pos == word.size() - 1) {
find = true;
return;
}

visited[i]1[j] = true; // B 4wl kA
/] #EAFH A

backtracking(i + 1, j, board, word, find, visited, pos + 1);
backtracking(i - 1, j, board, word, find, visited, pos + 1);
backtracking(i, j + 1, board, word, find, visited, pos + 1);
backtracking(i, j - 1, board, word, find, visited, pos + 1);

visited[i] [j] = false;

// E%

A RORA

51. N-Queens (Hard)



https://leetcode.com/problems/n-queens/
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& H fitiid

BE— AR n BIETT TR E PR QAL SR 2 /DR 7 AT PACE. n A 25 BRI A
Ak, BMgE—47. 9. R AR RA -1 R)E.

—= M W = Mmooy =~ oo
O N L = e T =]

a b c d e f g h

£ 6.1: S H 51- N2 JEH—FiRe

i A R
AR, WD TETT R UL, RPN T

Input: 4
Qutput: [
[".Q..", // Solution 1
L L
"Q...",
"..Q."1,
["..Q.", // Solution 2
"Q...",
L L
".Q.."]
]

ARG, AR AME, QKRG

Wi

RRITAEARE P FHR AR, Al B UCR SRR AT . A, RATHE
XA, B ZeRt ARTESLUTEL, RICRENR GRS

ARA AR A1, B R AR EE R i A7 e BACH— 25 X2 PRARA]
— I n TR 5o B LAUR BN @ X ATl PR S A RS, BATAN TR E AT L5 1)
AT .

/] EEH
vector<vector<string>> solveNQueens(int n) {
vector<vector<string>> ans;
if (n == 0) {
return ans;
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}

vector<string> board(n, string(n, ’.’));

vector<bool> column(n, false), ldiag(2*n-1, false), rdiag(2*n-1, false);
backtracking(ans, board, column, ldiag, rdiag, O, n);

return ans;

}

/] HEK
void backtracking(vector<vector<string>> &ans, vector<string> &board, vector<
bool> &column, vector<bool> &ldiag, vector<bool> &rdiag, int row, int n) {

if (row == n) {
ans.push_back(board) ;
return;
}
for (int 1 = 0; i < n; ++i) {
if (column[i] || 1ldiag[n-row+i-1] || rdiaglrow+i]) {
continue;
}

/! BHREHF AERAS

board[row] [i] = ’Q’;

column[i] = ldiag[n-row+i-1] = rdiagl[row+i] = true;

/] #HFHE

backtracking(ans, board, column, ldiag, rdiag, row+l, n);
// ERSEF AR

board[row] [i] = *.?;

column[i] = ldiag[n-row+i-1] = rdiagl[row+i] = false;

6.4 JUREIRIEIEE

[BEARSEIR AR (breadth-first search, BFS) AR SWREMEEER, €& 22T, K
BT S ASE RS ARSE A S AR B T o o T # 2 AT T, ) R et R
ISP ROT BT TR, R R AL B R R A S R

F IR A AR FATA 1S5 O dhs I, (B WUy A e 13 s B 1T
2L BALSEIE )7 W07 I ETEER s, S T ) e A fLad A [11->[2->3]->[4], Mo
IS REE—ERITR,

XHLBOER, BRIt R AR T DA B R A PR D, BRI fUOT IR 27
REBEN T — A e POMTREEOL St R T AR AR S B, R A& > B R S i &R
WIS o SEPrikft TR, EHEMRD BN G, Ro— I ELARRAR, 55 —J7 Tl g
PR AT DL M AR S B TR EE DL SE R AN BAS SE L) A S RAE B YA B BCA K
RZESE, DR I Fh 8 2207 (R 2RI S Br i D RE A SRR F T o
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934. Shortest Bridge (Medium)

et H i ik

G THEO-1 AR, Hob 1 FRkii, 0 FoRigrE, BAES BT AAAME. SR
Merpofy AP B, SRR/ D BRGS0 AR E A R AKF P A~ By WS A% o

i A tH R B
AR A THERESA, R RS, SoRTR S R DA
Input:

[(f1,1,1,1,11,
[1,0,0,0,1],
[1,0,1,0,1],
[1,0,0,0,1],

[1,1,1,1,1]]
Output: 1

AFES R _ERRPIA B USR] A B R B RS, A RATT T ASE il AL R A R 7 R B e — 1
U5, RIEHM) SRR, AHIS T RIS e e .

vector<int> direction{-1, 0, 1, 0, -1};

/] EBHK
int shortestBridge(vector<vector<int>>& grid) {
int m = grid.size(), n = grid[0].size();
queue<pair<int, int>> points;
/1 afsFRE—A GG, FE1LHBE A2
bool flipped = false;
for (int 1 = 0; i < m; ++i) {
if (flipped) break;
for (int j = 0; j < n; ++j) {
if (grid[il[j] == 1) {
dfs(points, grid, m, n, i, j);
flipped = true;

break;
}
}
}
// bEsFRE =AU, AP B AT HORMME A2
int x, y;

int level = 0O;
while (!points.empty()){
++level;
int n_points = points.size();
while (n_points--) {
auto [r, c] = points.front();
grid[r] [c] = 2;
points.pop(Q);
for (int k = 0; k < 4; ++k) {
X = r + direction[k], y = ¢ + direction[k+1];



https://leetcode.com/problems/shortest-bridge/
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if x> 0&& y>0& x<m& y<n) {
if (gridlx] [yl == 2) {
continue;
}
if (gridlx]lly]l == 1) {
return level;
3
points.push({x, y});
grid[x] [yl = 2;

}
}
return O;

}

A L
void dfs(queue<pair<int, int>>& points, vector<vector<int>>& grid, int m, int n
, int i, int j) {
if <0l j<O0lli==mllj==nll gridli][j] = 2) {
return;
}
if (grid[il[j]l == 0) {
points.push({i, j});
return;
}
grid[il [j] = 2;

dfs(points, grid, m, n, i 1, 3);
dfs(points, grid, m, n, +1, j);
dfs(points, grid, m, n, i, j - 1);
dfs(points, grid, m, n, i, j + 1);

126. Word Ladder II (Hard)

i H i ik

G — I TAT R AR, AR AR, SR ] ARHE A A H R
—ANFRE, HESORZ LT, BB R S SO RS B AR R AT DATE B R Bk E
AR, R BB B i BT O 2
A LSRR

AP TRE, R YRR, R AR O

Input: beginWord = "hit", endWord = "cog",

wordList = ["hot","dot","dog","lot","log","cog"]

OQutput:

[["hit" s "hot" s "dot" s |Idogll s llcogll] s
["hit","hOt","lOt","10g","COg"]]



https://leetcode.com/problems/word-ladder-ii/
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FATAT DAL I TAFER . AR FAFER . AR B IrA W FAF R AR 8. BT
A DR, B2 ENTHE. P H 55545 S SRk B D BT A B oy =0, itgk
AT DAY BEAR eI AR, SRASE LG S B A kY i B AR 2

FATFBFA TP AR BRI ST LR R, EFREZ%
IR A IR TR AR ARTY AN A5 S AT BRI R, Ak R e 2 il 2 R e >
AR, IXAEFRATAT AP R I S5 58 20k UL, RIREEIEE R 4, WERIKATHMN—
MR AR, BT AR 1 +2+4+8+ 16 =31; TMAERAINPMSERIE, Bk
P sime RAE 2x(1+2+4) =14,

TER RGN )G, AL T B T w33k @ T A ] BE Y BE A2

/] ERE
vector<vector<string>> findLadders(string beginWord, string endWord, vector<
string>& wordList) {
vector<vector<string>> ans;
unordered_set<string> dict;
for (const auto &w: wordList){
dict.insert(w);
}
if (!dict.count(endWord)) {
return ans;
}
dict.erase(beginWord) ;
dict.erase(endWord) ;
unordered_set<string> ql{beginWord}, g2{endWord};
unordered_map<string, vector<string>> next;
bool reversed = false, found = false;
while (!ql.empty()) {
unordered_set<string> q;
for (const auto &w: ql) {
string s = w;
for (size_t i = 0; i < s.size(); it++) {
char ch = s[i];
for (int j = 0; j < 26; j++) {
s[il = j + ’a’;
if (g2.count(s)) {
reversed? next[s].push_back(w): next[w].push_back(s);
found = true;
¥
if (dict.count(s)) {
reversed? next[s].push_back(w): next[w].push_back(s);
q.insert(s);

}
}
s[i] = ch;
}
}
if (found) {
break;
}

for (const auto &w: q) {
dict.erase(w);

}
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if (q.size() <= g2.size()) {

ql = q;
} else {
reversed = !reversed;
ql = q2;
q2 = q;
}
}
if (found) {
vector<string> path = {beginWord};
backtracking(beginWord, endWord, next, path, ans);
}
return ans;
}
/] HE K

void backtracking(const string &src, const string &dst, unordered_map<string,
vector<string>> &next, vector<string> &path, vector<vector<string>> &ans) {
if (src == dst) {
ans.push_back(path) ;
return;
}
for (const auto &s: mnextl[src]l) {
path.push_back(s);
backtracking(s, dst, next, path, ans);
path.pop_back();

6.5 4i2]

JE R )
130. Surrounded Regions (Medium)
SEMAMUIE TS, SRS R SR,

257. Binary Tree Paths (Easy)
iy th OB A AR B R B A, RINA R S EA AR HI?

HEWHERE
47. Permutations II (Medium)
HEZI Y follow-up, AR Ab PR H AL ST E?

40. Combination Sum II (Medium)

A follow-up, AN ALPREEAZ SLER?



https://leetcode.com/problems/surrounded-regions/
https://leetcode.com/problems/binary-tree-paths/
https://leetcode.com/problems/permutations-ii/
https://leetcode.com/problems/combination-sum-ii/
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37. Sudoku Solver (Hard)

oy 2SO, AT DA AR . S5 EXS TR, AR Z IR TT
IRAIBTAC NS T ABR R R, R AR R

310. Minimum Height Trees (Medium)
MAPRF X 8 A A R SR 2 IR R et &) B e ?

- e


https://leetcode.com/problems/sudoku-solver/
https://www.sudokuwiki.org/Naked_Candidates
https://leetcode.com/problems/minimum-height-trees/

978 ARSI

WA BEE
0 Hixma 3 FAFNA
O ARFHERR: —% a3 e
O A RFHEAX: = Q4 spE
O 53 LA A BERSH

7.1 SRR

LT3 1 — FAESEETRMGHIA . “Si#5Hik (Dynamic Programming, DP) e #1444
B TR S R AR AT R T A4 & T P 4 T 3890 2 ARk 2 7
B, BRSSO SRR, NI S0 L B R W RS, TR, SR
(RAFBIARTROLE L, PRI S AR IR 0 IR 2B B ] - Bh B MR T FAT b
TFHAMFI. ST LRI RS2 R MR RS A R DU (R R AR A 3R R
SeARWRIL, HOMRTFR B AT . R, WEEAEE SR T SRR

R, SRR T (AR SR AR TR 2 AT
BRIERAR, A2 BRARIGR L2, Sha U A T IR, B T . MRRahas
O XA ARASEE RO R, SORERAT A DAL b SR T R AR R 4 R

I, FellTHL AT AR SIS M T 25 P, A 2 2 I RER AR . 3K — BT 1
2 SR A4

tE—BEERL T, BHASHL AT DAT R AAIRASIESR (memoization) G2 . IRASIERAY
RERD , AT R R A A O 23—k, el AT DA S SR R, 2
P T IR T DA B R TEROS5 . BNASHLAL2 B T LR, R 70, oA
P T AR AR R R A TR, B AT RE PR, BN
Sl F B PIRASIER, BRI WM R0 R RS, 04 B s
FHARE T AR TS T B2, TS A GRS L0 (R A R 2 R 1

7.2 FARGBR: 4
70. Climbing Stairs (Easy)
& H ik
W n RN, FIRATLAGE D BUEWE, K—IG 2 DRI T UE X G R
A A LA

AR, Fonahiice; mH2REHHE T K.


https://leetcode.com/problems/climbing-stairs/
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Input: 3
Output: 3

FEXAFEBI I =MORE e X = Gl FUCE—2: k2, FREWS; Jok
Wi, PE—.

ot S SRR € S dp, dplil BRI 1 Brid ki, Wy
AR AT LGE 8 Wi, FreASE 1 Braf AR i-1 800-2 Bralik. #Agiiid, B2 1B
D7 EAEIAE B A i1 Bk BOm EE ISR i-2 Bri iR, X RERATIS 2 TR SR T R
dplil = dpli-1] + dpli-2]. D LAFAIALRE.

int climbStairs(int n) {
if (n <= 2) return n;
vector<int> dp(n + 1, 1);
for (int 1 = 2; i <= n; ++i) {
dpl[i] = dp[i-1] + dpl[i-2]1;
}
return dp[n];

}

P20, BATA LA S SRR T2 6] 46 . A4 dplil H -5 dpli-11 #1 dpli-2] 47 5%, A
LA RPN AZ SR A7 A dpli-1] Al dpli-2], FERFIEORAY O(n) 2SR AN O(1) AR

int climbStairs(int n) {

if (n <= 2) return n;

int pre2 = 1, prel = 2, cur;

for (int 1 = 2; i < n; ++i) {
cur = prel + pre2;
pre2 = prel;
prel = cur;

}

return cur;

198. House Robber (Easy)
8 H i i

AR @—AHE, I HiE i dh—&8 LR a1, 805 T WIS A IR
AT AR 5 7, Wi BRI . SREEA AL R RIIE DL T 2 AT ATE ) 2 DR
i A LR

AR YA, TR TR S 2 B BER] DA A B B R

Input: [2,7,9,3,1]
Output: 12

FEXAFEBI R, 2 e S 208505 1. 3. 5 AT

E—— e e



https://leetcode.com/problems/house-robber/
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i

ESC—AEA dp, dpli] FoRIEEhES | AT, ATRAR SRR . FeAT5 R dplil,
SE AT DASE S e KB A PIFI AT AR, —Fh @ RATIEPERIEEX AN 51, M BTG @iy
dpli-11; 75— M2 A TERHACEX 5T, B AW R R A B2 dpli-2], PFRATAR
RESHRBNEE i-1 DT, BB, BIABRPIRSE R 770 dpli] = max(dpli-1],
nums[i-1] + dp[i-2]).

int rob(vector<int>& nums) {
if (nums.empty()) return O;
int n = nums.size();
vector<int> dp(n + 1, 0);
dp[1] = nums[0];
for (int i = 2; 1 <= n; ++i) {
dp[i] = max(dp[i-1], nums[i-1] + dp[i-21);
}

return dp([n];

FIRERY, FATRTPMBAIH 70 RKE, X230 T 40 -

int rob(vector<int>& nums) {

if (nums.empty()) return O;

int n = nums.size();

if (n == 1) return nums[0];

int pre2 = 0, prel = 0, cur;

for (int i = 0; i < n; ++i) {
cur = max(pre2 + nums[i], prel);
pre2 = prel;
prel cur;

}

return cur;

413. Arithmetic Slices (Medium)
A H ik
B, SR RS B — I E 20

A it RE B
AR UL, R R SRR AR I S T AL L

Input: nums = [1,2,3,4]
Qutput: 3

TEXFEGI, 228004 [1,2,3]. [2,3,4] #1[1,2,3.4].
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TXTE S R, PSR 2 2548081, W] AR B AR AR 2 1402 0 2 i 2 num(i] - numl(i-1]
=num[i-1] - num([i-2]. AT TFA T dp BT & SGEE LA 1 451, W2 L4414k
R, MEE TR AR — MU E RS, ST i 5 75 2] dp B kAL

int numberOfArithmeticSlices(vector<int>& nums) {
int n = nums.size();
if (n < 3) return O;
vector<int> dp(n, 0);
for (int 1 = 2; i < n; ++i) {
if (nums[i] - nums[i-1] == nums[i-1] - nums[i-2]) {
dpl[il = dpl[i-1] + 1;
}
}
return accumulate(dp.begin(), dp.end(), 0);

7.3 ARG MRI: 4k
64. Minimum Path Sum (Medium)
A H ik
5 E A mx n RUNPAEGTURR R, SR EAFFIREIA N AZRN . it rer nfi i
N . BRI R B A B T NS .
A i tE RE
AR — YA, R R R AR BT

Input:
[[1,3,11,
[1,5,1],
[(4,2,11]

Qutput: 7

TEXAFEGI R, TR 1->3->1->1->1,

il

FATATARE A FIFEZ e dp 241, Horb dplillj] 2R M ZE EAJFIRE] G, ) (7B
PEEARRIEC TR OB A RE ) N BB T a8 2l, AT AMRA S A ER AL T 2 dplillj] =
min(dp[i-1][jl, dp[il{j-11) + grid[il[j], HH grid Fr 544l

int minPathSum(vector<vector<int>>& grid) {
int m = grid.size(), n = grid[0].size();
vector<vector<int>> dp(m, vector<int>(n, 0));
for (int i = 0; i < m; ++i) {
for (int j = 0; j < n; ++j) {



https://leetcode.com/problems/minimum-path-sum/
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if (1 ==04&& j==0){
dplil [j1 = gridl[il[j];
} else if (i == 0) {
dplil [j] = dpl[il[j-1] + grid[il[j];
} else if (j == 0) {
dplil[j] = dpl[i-11[j] + gridlil(j]l;
} else {
dplil [j] = min(dp[i-11[j], dpl[il[j-11) + grid[il[j];
}
}
}
return dp[m-1] [n-11;

P2 dp R AR —ME R M BT (EA G, FATTAT ABE I 25 (] IR 45 dp B4
— Yo XTI AT, A PR H § NI, PUORES -1 S 2 T, BreA dplj-11 A3 dplil(j-1]
M T dplj] FFSERT, YU RIAFRERY (AR AR5 -1 FTRMBIT SRy, BT AACER dpli-110G] BO{E.

Yo RTAMRAB RN EHEHT, EFREFERAZ ARG 2N EREGME, doRoFH AL
B P AR R A AT 1) R4

int minPathSum(vector<vector<int>>& grid) {
int m = grid.size(), n = grid[0].size();
vector<int> dp(n, 0);
for (int i = 0; i < m; ++i) {
for (int j = 0; j < nj; ++j) {
if (i ==0&% j == 0) {
dpl[j]l = gridl[il[j]l;
} else if (i == 0) {
dp(jl = dpl[j-1] + grid[i]l[j];
} else if (j == 0) {
dpl[j] = dp[j] + gridl[il[j];
} else {
dp[j] = min(dp[jl, dpl[j-11) + gridl[il[jl;
}
}
}
return dpln-1];

542. 01 Matrix (Medium)
& H ik

ZRE— H ORI T LR “HERIRE, SREEAMOLE S Falr i 0 BHEE .

i N i {1

R4 0-1 He, i R — RN TR R, R A E B ol 0
AR S

Input:
fo,o0,01,



https://leetcode.com/problems/01-matrix/
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[Oil,o] b
[1,1,1]]

Output:

[[0,0,0],
[0,1,0],
[1,2,1]1]

— ORI, RN IEES KB PN T 1 LRI, BrDAMRE AR — RNl )
PLEER . RN TR/ Omn) (9 “HERAL, XHNEBEF TP R, SR LR IR
2 (HI4s2 1) SOkFIBH) Om*n®). —FpIpik @ fH—4> dp M memoization, ifi)"
JERSIR A BRI MIA A8 50— R T o2, FATMA BB T T —REhas
R, HAA TR BT RS R . PRSI R R R] 58 A7l B AER .

vector<vector<int>> updateMatrix(vector<vector<int>>& matrix) {

if (matrix.empty()) return {3};

int n = matrix.size(), m = matrix[0].size();
vector<vector<int>> dp(n, vector<int>(m, INT_MAX - 1));

for (int i = 0; 1 < n; ++i) {

for (int j = 0; j < m; ++j) {
if (matrix[i][j] == 0) {
dplil [j] = 0;

} else {
if (G > 0) {
dpl[il[j] = min(dp[il[j], dplil[j-11 + 1);
}
if (A > 0) {
dpl[i]l[j] = min(dp[il[j1, dpl[i-11[j] + 1);
}

}
}
for (int i =n - 1; i >= 0; --i) {
for (int j =m - 1; j >= 0; --j) {
if (matrix[i][j] !'= 0) {
if (j<m- 1) {
dp[il[j] = min(dp[il[j1, dplil[j+1] + 1);
}
if (4 <n - 1) {
dpl[il [j] = min(dp[il [j], dpli+1]1[j] + 1);
¥

}
}

return dp;

221. Maximal Square (Medium)
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& H iliid
A M\ 0-1 JERE, R4z 1 MU R IE T TR TR

i A tH R B
B AT O-L B, R R IE T T L.

Input:
ceear,mom,m1,"0","0"1,
["1","0","1","1","1"] s
[ram, g g nge gy,
[am,mo","o","1","0"]1]
OQutput: 4

TR MR IE TS I TR R AL, — b WL OE & e >4k dp $e, Horp
dplil[j] Fmi 28 H 000 . LA G, ) A T ARIEEEEE KITEREYE. T4, WEoR
PA G, j) M S AR A E 1A BN ERIE S T . G HAE 2 0, HB4 dplillj] EP2k 05 dnsf
MFIALER 1, OV dplilljl = &, HFE454F N dpli-11(G-11. dplil(j-11 F1 dpli-11(j] A{ELLAT
HANT k=1, B G, j) ALEAR T AR k2 BIE . [AEE, s =AME P iy
/MBS k=1, WG, ) PrE 5 B DA ARy k2 1IE T .

olo|1]o0 olo|1]o0

oll1]1]1 ol 1]1]|1

1|1 |1 | Af— | 1|1 |2]2
\_

0 l1]1]1 0|1 [ 73

Pel 7.1: 38T H 542 - Zeiliog—A 0-1 A0, Ao HOR VR dp HEFE, FATRI AR BRI IE T K 3

int maximalSquare(vector<vector<char>>& matrix) {
if (matrix.empty() || matrix[0].empty()) {
return O;
}
int m = matrix.size(), n = matrix[0].size(), max_side = O;
vector<vector<int>> dp(m + 1, vector<int>(n + 1, 0));
for (int 1 = 1; i <= m; ++i) {
for (int j = 1; j <= n; ++j) {
if (matrix[i-1]1[j-1] == °1°) {
dplil [j] = min(dp[i-1]1[j-11, min(dp[il [j-11, dp[i-11[j1)) + 1;
}
max_side = max(max_side, dp[il[j1);
}
}

return max_side * max_side;
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74 Sy RO
279. Perfect Squares (Medium)
143
2 E AN IEEEEL, SR H AP DU LA 58 4~V B e i

o A £

B REE IS, Wi — N EBE, FoREA ST 5 AT AR LA 5 4P Eo
TS B o

Input: n = 13
OQutput: 2

TEXAFEGI R, 13 B DM ST IR 449,

i

b0 I i oL T POy B U R TN £ 3 R RN DR A e R V|
SRR AT A HERLIE dp, o dplil FomBiey 1 el A LA 5e 427 J5 Kokt m
. AEARE A, (O G SR - K AL, - 1L -4 -9 S5, BRI SE ATy 4
W& fk. P dpli] AT RABRES 5/ IMELRI A 1+ min(dpli-1], dpli-4], dp[i-9] - - ).

&

int numSquares(int n) {

vector<int> dp(n + 1, INT_MAX);

dpl[0] = 0;

for (int 1 = 1; i <= n; ++i) {
for (int j =1; j * j <= 1i; ++j) {

dpli] = min(dpl[il, dpli-j*jl + 1);

}

}

return dp[n];

}

91. Decode Ways (Medium)
&l H itk

CFEE A-Z W PAZOR T 1260 07— DECTER KA Z DRI 747 S T XA
By


https://leetcode.com/problems/perfect-squares/
https://leetcode.com/problems/decode-ways/
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i A i e RE

A BB AU TR, R R A PR O A

Input: "226"
OQutput: 3

TERXAFEBI A, A =R BZ(226). VF(226) 5{ BBF(226).

it

g —IEARZ ISR, MEEEARERZAF RO 2OZE N R 1-26 1A R
PR, T LERR TG OL, BRI O SR MRIRBPI R R T 26 I, BT A R RS
Bk, PRI,

int numDecodings(string s) {
int n = s.length();
if (n == 0) return O;
int prev = s[0] - ’07;
if (!prev) return O;
if (n == 1) return 1;
vector<int> dp(n + 1, 1);
for (int i = 2; 1 <= n; ++i) {

int cur = s[i-1] - ’0°’;
if ((prev == 0 || prev > 2) && cur == 0) {
return O;
}
if ((prev < 2 && prev > 0) || prev == 2 && cur < 7) {
if (cur) {
dp[i] = dp[i-2] + dpli-11;
} else {
dpli] = dpli-2];
}
} else {
dpli] = dpli-1];
}
prev = cur;

}

return dp[n];

139. Word Break (Medium)
i H i ik

HE NI — N ER R RS, KEBAE Mo X, SRR REENF
FFERER ] DAELE A N R E]

i i 1
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7.5 F /53 P14 — 497143 -

Input: s = "applepenapple", wordDict = ["apple", "pen"]
Output: true

TEXAFEBI A, FAFER AR R0 [ “apple” , “pen” , “apple” ],

RAUTse 4 FIOr o B, KIEER 0 EIA R AW TAFERIE , IS a1

FINCERS, FEOE T RS, PARE Y HTA B2 nl DUSE 738 X ALE 0, FFEH
(N E

bool wordBreak(string s, vector<string>& wordDict) {
int n = s.length();
vector<bool> dp(n + 1, false);
dp[0] = true;
for (int 1 = 1; i <= n; ++i) {
for (const string & word: wordDict) {
int len = word.length();
if (i >= len && s.substr(i - len, len) == word) {
dpl[i] = dpl[i] || dp[i - len];
}
}
}

return dp[n];

7.5 TIEAnE

300. Longest Increasing Subsequence (Medium)

3 H ik
BRI R EEA, SRR TR .
#:88 LeetCode 89 3 1%, F/5-%) (subsequence) Tsbik#r, T4 H (subarray) K -FF 4%

(substring) s&4R& 4%,

A o LSRR
AR, Wik N ERE, FOREREI T K.

Input: [10,9,2,5,3,7,101,4]
Output: 4

TERXAFEBI R, KB 1o 2 —%e [2,3,7,101],

{'

]

=

i
TP, F—FEhSHTr R, 24 dp 24, Hr dpli] Z/mPA i 451
FPAIRERT . AEALPRAF ARSI S, STtk A (0 A R 2 AR R AT A 2R 4 2R

&
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FEAE T, dplil ATAZORA 1 850 IR TIFAIREE . WM, AR B
AL j B R INTOLE § B R R WIFRATATAZRAS— A1 Z5RERY . Ky dplj]
+ 1 IFPA. S TR, RAITE N EATRR AR, R A 0n%).

int lengthOfLIS(vector<int>& nums) {
int max_length = 0, n = nums.size();
if (n <= 1) return n;
vector<int> dp(n, 1);
for (int i = 0; i < n; ++i) {
for (int j = 0; j < i; ++j) {
if (nums([i] > nums[j]) {
dp[i] = max(dpl[i]l, dp[j]l + 1);
}
}
max_length = max(max_length, dpl[il);
}

return max_length;

AR AT A =50 BRI T SR A AR O(nlogm) e FATTE 4> dp £, Hirh dplk]
FERERBE k+ 1 Y I T P8 e fe— RO AT PR — A0 1, AR HX AR
KT dp BAF AL IME, IW2AFAHEERAE dp B, FoRf kbl s KB 1;
WERFA K BUX AR dp B IR o KL WWECT b/, MIFRATTR b BH N AT, 15
Z e S e AT REPEIG R o AKX AR SRS dp Bk gy, Rl AR — o
AL R

PAREGIR B, Xk T4 [10,9,2,5,3,7,101.4]1, FATEH 48 A S & 0Lk -

num dp
10 [10]
9 (9]
2 [2]

5 [2,5]

3 [2,3]

7 [2,3,7]

101 [2,3,7,101]
4 [2,3,4,101]

RABNVNE F B T RIS 4. ER dp BARAWE A —E 2GR
B, 0 12,3.4,101] FAR TR HZHIE R [2,3,7,101] 2R —. ZRIER5E
R/l

int lengthOfLIS(vector<int>& nums) {
int n = nums.size(Q);
if (n <= 1) return n;
vector<int> dp;
dp.push_back (nums[0]) ;
for (int i = 1; i < n; ++i) {
if (dp.back() < nums[i]) {
dp.push_back(nums [i]) ;
} else {
auto itr = lower_bound(dp.begin(), dp.end(), nums[i]);
*itr = nums[i];
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}
}

return dp.size();

1143. Longest Commom Subsequence (Medium)
A EF
BEWANFRER, KRENEKOALFFIKE.

A i L RE
AR TAS, 2, FRelimesH A& RKE.

Input: textl = "abcde", text2 = "ace"
OQutput: 3

TEXMFEBI, R AETFIZ “ace”.

i
XTI, 5 RS, A dp B, Horp dpli] RoRFIALE 1 Mk
T NRITERT, FHARIA 1 G5 . XA dp B S5 —CLa5 RN E sk, A2
AL E BTG
A, FATAT DA, —A> Z4E50 e dp, Horb dplillj] Fom B — AR AL o Ik, 3
BAFARROLE IR RRAITFIKE . XA R ATERT AR 5 7 1 1 18X
PN BL R R ) S BEAR TR 5 R R I O T

int longestCommonSubsequence(string textl, string text2) {
int m = textl.length(), n = text2.length();
vector<vector<int>> dp(m + 1, vector<int>(n + 1, 0));
for (int 1 = 1; i <= m; ++i) {
for (int j = 1; j <= n; ++j) {
if (textl[i-1] == text2[j-11) {
dplil [j] = dpli-11[j-1] + 1;
} else {
dp[il [j] = max(dp[i-1](jl1, dplil[j-11);
}
}
}
return dp[m] [n];

7.6 FHhd

H A AEUE AR NP Se& 8 A N M AERS W RS E, 80 eas
H ORI AR w AIGHE v, SREREY) ] AR T N Y m i) SRR WRERE S Y
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1

i BERERE O a1 A, WK O-1 FE A0 10 AST; AR MR B Ay et O K, DU R0 ERR Sl T
S e 4

FATAT A SIS MR R MR B . DA O-1 SRR B . FRATTATPARE LA~ 454l dp
FAABERAANE ., Horp dplil(j] i i AR BN R § AOTE D0 T BN B S RO . FEFA T3
PENE i P AR, A ET TS AR § BROUT , BRI AT AL, B4 dplil(j]
=dpli-11(j1, BUAT i 0 R EAE T HBAT -1 D7 A RO ARERATR & 1
AT, B LR AECS w, MER v, IRAFRATREE] dplil(j] = dpli-11[-w] + vo FATHF
Ay A ORI R DL BRI AT, S RIS R 25 R S AR O(N W)

int knapsack(vector<int> weights, vector<int> values, int N, int W) {
vector<vector<int>> dp(N + 1, vector<int>(W + 1, 0));
for (int 1 = 1; i <= N; ++i) {
int w = weights[i-1], v = values[i-1];
for (int j = 1; j <= W; ++j) {
if (5 >=w) {
dplil[j] = max(dp[i-11[j1, dpli-11[j-wl + v);
} else {
dplil [j] = dp[i-11[j1;

}
}
}
return dp[N] [W];
}

dplilli] ! i=2 == j=4 =5
i=0
i=1 ‘--—_.________:‘\|\_~__~J |
i=2 — T
i=3
i=4

[l 7.2: 0-1 TR - ARZSEEAL AR AL

AT PARE—2%F O-1 F Qb miAe, KR IRy OW). W R, Rk
IHmEEY M i=2, HHAF N w=2, 40 v=3; MNTHuEEj, RATTLAMFE dpl2][j]
= max(dp[11(j], dp[11(-2] + 3). X AT DA BIFA G AR T E—HFi= 1 B9(EE, Z i
HAY R EFEA o IFATAT AL S5 dp JEFERY S —N4ERE, 6% B4 A 1 A2 dplj)
= max(dp[jl, dp[j-w] + v). X BLECE I LM Py & — 47 A ISMeb 258 [kt [y, XA A B IR
AT i-1 i dplj-wl B(E AR IR ZE A W BEA T IE a3 g, 0 dplj-w] AR {EAE 8 [ 3
j Z AT E W IE T

int knapsack(vector<int> weights, vector<int> values, int N, int W) {
vector<int> dp(W + 1, 0);
for (int i = 1; 1 <= N; ++i) {
int w = weights[i-1], v = values[i-1];
for (int j = W; j >= w; --j) {
dplj] = max(dp[jl, dplj-wl + v);
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}
}
return dp[W];

e
<
Ve
e

Pl 7.3: SEATE R - PRESHAL HFEREB

AR AR, — DY AEZ . I EEER R, R B i = 2,
HIARBA w=2, HirfE v=3; MTHURER]j=5, &L KT 2 M. BAENHAR
SHAL I REMAE AL T dpl2][5] = max(dp[1][5], dp[11[3] + 3, dp[11[1] + 6). WA RITXFITIE, ik
HWHARTLITRMY R ERICTT /D, FATX A IR REB SBiE T g5k, it O(NW) i

) A 42

BARUX A TEIE? AT A BAE dpl213] FYIMEFATHSEE 2% 18 1 dp[11[3] F1 dpl2][1]
Wt oL, TAERS dp[21[1] (BE &% 8 T dp[11[1] Mol BIE, WETFHED PR, XTFEZA
PO, FATHFEZIE dpl21[3] RIFT, Bl dp[2][5] = max(dp[1][5], dp[2](3] + 3). iXkf, ATl
AR T e AT B RS FS TR dplil(j] = max(dpli-11[jl, dplil[j-w] + v), H55 0-1 #5410

A ZE B UARES AL T R SR A i-1 28R T 1

int knapsack(vector<int> weights, vector<int> values, int N, int W) {
vector<vector<int>> dp(N + 1, vector<int>(W + 1, 0));
for (int i = 1; i <= N; ++i) {
int w = weights[i-1], v = values[i-1];
for (int j = 1; j <= W; ++j) {
if ( >=w) {
dpl[il [j] = max(dp[i-11[j], dpl[il[j-w] + v);
} else {
dpl[il [j] = dpli-1]1T[j]1;
}
}
}
return dp[N] [W];
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RURERY, FAT T RT DA 2 18] HE 4R I 1) SR BE R AR O(W)o ik HL SRR A Tl D s —
AT IR I [ 3l Dy, PRI 75 A 24 B0 268 -w SR A 6

int knapsack(vector<int> weights, vector<int> values, int N, int W) {

vector<int> dp(W + 1, 0);
for (int 1 = 1; i <= N; ++i) {

int w = weights[i-1], v = values[i-1];

for (int j = w; j <= W; ++j) {

dplj] = max(dpl[jl, dplj-wl + v);

}
}
return dp[W];

JE 45 7% 18] B B R B JE 6] 18 & 15 &) i 1R 2 ) Se A R ARIRAN RSN B, IRASFAE N ER 2
IR TIREHB TR A, EELTREREA, THHFREEBERS LR, 5125%
Ho AT BEAT = 1) SR 45

o RIEEETAFMEE, LEAARELG 2P 0-1 Fartthmayt KRB E, 22
ARSI AL G ;. AR LT hsay ik RAAELZ, INERBIMIEES & 7.

416. Partition Equal Subset Sum (Medium)
& H ik
YR RE N IEEEBOA RG2S T DA N B A3 R S (R B 40

o A £
AR YRR, I RR(E, SR 15 T DAY A H 20K

Input: [1,5,11,5]
Output: true

TERXAFEBI A, R 2R 21532 [1,5,5] AL,

il

AFREEM T 0-1 A, BeRTAHer AN sum, FRATH B AR, e
MEAA sum/2, SN ZHIEME, PIHAT R 2l — M R A R R RS e 78
IR - s UR L S L RIDP IS TR

bool canPartition(vector<int> &nums) {

int sum = accumulate(nums.begin(), nums.end(), 0);
if (sum % 2) return false;
int target = sum / 2, n = nums.size();
vector<vector<bool>> dp(n + 1, vector<bool>(target + 1, false));
dp[0] [0] = true;
for (int 1 = 1; i <= n; ++i) {

for (int j = 0; j <= target; ++j) {

if (j < nums[i-11) {
dplil [j] = dp[i-110[j1;
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} else {
dplil[j] = dpl[i-11[j] || dpli-1]1[j-nums[i-1]];
}
}
}
return dp[n] [target];

[IRERY, FRATHL AT AR AN T 25 (] FR 4 o 3 R R ) ki 75 2 )

bool canPartition(vector<int> &nums) {
int sum = accumulate(nums.begin(), nums.end(), 0);
if (sum % 2) return false;
int target = sum / 2, n = nums.size();
vector<bool> dp(target + 1, false);
dp[0] = true;
for (int 1 = 1; i <= n; ++i) {
for (int j = target; j >= nums[i-1]; --j) {
dp[jl = dp[jl || dpl[j-nums[i-11];
}
}
return dp[target];

474. Ones and Zeroes (Medium)
& H ik
Z550E m ANECF O F n NEF 1, PAS—28H O-1 #7450, SRFI X S8 e 2 ] DA
I DA G R FAR R, AR R DA K .
0 Ao TR

BN m Fln, o8 070 18R, PAR—A>—dEFAFep AL, Rt i 7 AF e
R — R FORERE A U AR

Input: Array = {"10", "0OO1", "111i001", "1", "0"}, m =5, n = 3
OQutput: 4

FEBCREBITT, FATATIAR S 4~ 0 A1 3 A LEGEL[ “107 . 00017 , “17 . 0" 1.

{

H

=

i
ORI ZYER R 0-1 R, AWAEEI/N, 0 R%cA 1A%, e B
R = A7 a4 21 Ak 5 ) S

F.

/] EEHK
int findMaxForm(vector<string>& strs, int m, int n) {
vector<vector<int>> dp(m + 1, vector<int>(n + 1, 0));
for (const string & str: strs) {
auto [countO, countl] = count(str);
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for (int i = m; i >= countO; --i) {
for (int j = n; j >= countl; --j) {
dp[il [j] = max(dp[il[jl, 1 + dp[i-count0] [j-countll);

}
}
}
return dp[m] [n];
}
/] HEH

pair<int, int> count(const string & s){
int countO = s.length(), countl = 0;
for (const char & c: s) {

if (c == ’17) {
++countl;
--countO;
}
}

return make_pair(countO, countl);

322. Coin Change (Medium)
A H ik
g —SERE T, SRR/ R] DA 2 /D T 4 40 o 1) 4

A i LR

BN, FORBEMAEA; AL — R, SRR g e il — R
PRI DR MR . A AAERE, WER -1,

Input: coins = [1, 2, 5], amount = 11
OQutput: 3

TEXFEGI R, AP AGTTRZ 11=5+5+ 1,

{

]

=

iﬁl‘l

AT A DU TR 2R, X84 FR w2t . FRATE B RR =S B R 4gih—
AWM H

EHEYER, AT dp ZediWIih 4k amount + 1 TIAE-1 FJRE &, eSS AR A K
B/MERHAE, WERWIAI -1 WS SBEIRIRZR-1. ET R 2BEXME, 2FE2h i H&KAT
PABR amount, T2 AR =02 R 1 Johlif, itk amount + 1 — g KT AW REM AT
X, B/ MER—E RS RE . TEENSHNITERUG, HERTIRRIE, WA 2 A
AT, IRIE-1,

&

int coinChange(vector<int>& coins, int amount) {
if (coins.empty()) return -1;
vector<int> dp(amount + 1, amount + 1);
dpl0] = 0;
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for (int i = 1; i <= amount; ++i) {
for (const int & coin : coins) {
if (i >= coin) {
dp[i]l = min(dp[il, dpli-coin] + 1);
}
}
}

return dplamount] == amount + 17 -1: dp[amount];

7.7 ARG
72. Edit Distance (Hard)
& H ik
EEWA TR, CAURAT DAMER . B s AME B ERF R IR R TAT, KD o L]
PASF IS4G R AL FUAH ] o
A i tL RE

WAZWA TR, iR, R R.

Input: wordl = "horse", word2 = "ros"
Output: 3

eI, —fhitdmiE a2 (1) horse -> rorse (2) rorse ->rose (3) rose -> ros.

ROTFEH 1143, FATEH D404 dplil[j], 28— SR i ik, FIs
SATAREIGE oML, REHFEI LS. 2 AR § A R E AR, dplill] 4%
T dpli-1[-115 B XA FAAFEIR, ke dpl-11G-11+1, A 1 B/ j 008
WIH e dplil[j-11+ 1, A j A2E/MER i A28 HIHFEZ dpli-11[] + 1.

int minDistance(string wordl, string word2) {
int m = wordl.length(), n = word2.length();
vector<vector<int>> dp(m + 1, vector<int>(n + 1, 0));
for (int i = 0; 1 <= m; ++i) {
for (int j = 0; j <= n; ++j) {
if (i ==0) {
dplil (3] = j;
} else if (j == 0) {
dplil[3] = i;

} else {
dpl[il [j] = min(
dpli-11[j-1] + ((word1[i-1] == word2[j-11)7 0: 1),

min(dpli-1]1[j] + 1, dplil[j-1]1 + 1));
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return dp[m] [n];
}

650. 2 Keys Keyboard (Medium)
& H ik

HE—ATEREA, CRURAT ARG 374, BRI i 5 1 6“7 4%
BULKBAE T DS P AR E R B R K

=
4
=
&
E

o A o E1 A
AR IERE, REIRERE; 2R, FoRm D BERAL.

Input: 3
Qutput: 3

FEXAFEBI A, — Bl U T 2 S ik, PRI P

i

AT A A e s B B A R, X LT ER RO AL A, PR G B R A R0y
iy FATE A4 dp, HPAIE | FORIE IR L i R DRI WAL
3o AR ATRAGG i BERR , B AR T AR §RAERRE], HE B THE AR 1
A FERERIRBER ifj. PRIERATAT ARG 2 i#4E 22 3 dplil = dpljl + dpli/jl.

int minSteps(int n) {
vector<int> dp(n + 1);
for (int 1 = 2; i <= n; ++i) {
dpl[i] = i;
for (int j = 2; j * j <= i; ++j) {
if (1% j==0){
dplil = dpl[j] + dpli/jl;
break;

}
}

return dp[n];

10. Regular Expression Matching (Hard)

& H il idk

BB —NTFIFER A —ANE N FIA (regular expression, regex ), >RKi%FAFHR 2 AT ARG VAL .

A LA

W AJE— DR ILEC T AT ER A — D AP RO B IR RA, Fth R —MIR(E, #Re®
AT PAVERCISEN o



https://leetcode.com/problems/2-keys-keyboard/
https://leetcode.com/problems/regular-expression-matching/

7.8 2R —59/143 -

Input: s = "aab", p = "c*a*b"
Output: true

FEAREGIH, FATATAESR ¢ TR, B a K.

i

FATAT A — A 454 dp, Hodb dplillj] #m bA 1 R P AT R R 75 T LARDA § RAY
IENZAERE . AR IE R RO, BIAs. BT, mi, FRATAT A SR
B dp B, HEARAR T .

bool isMatch(string s, string p) {
int m = s.size(), n = p.size();
vector<vector<bool>> dp(m + 1, vector<bool>(n + 1, false));
dp[0] [0] = true;
for (int 1 = 1; i < n + 1; ++i) {
if (pli-1] == %) {
dp[0] [i] = dp([0][i-2];
}
}
for (int i = 1; i <m + 1; ++i) {
for (int j = 1; j <n + 1; ++j) {
if (plj-1]1 == >.2) {
dpl[il[j] = dpli-11[j-1];
} else if (p[j-11 !'= >*’) {
dplil[j] = dpli-11[j-1]1 && pl[j-1] == s[i-1];
} else if (p[j-2] !'= s[i-1] && p[j-2] '= *.7) {
dpl[il [j1 = dplil[j-21;
} else {
dplil [j1 = dplil[j-11 || dpli-11(j] || dplil[j-21;
+
}
}
return dp[m] [n];

7.8 bR Y

W EE A S 2 e 7 AT A SIS R R ke . X TR e — S IR R e, LA
TR AN S 52 5 9%, U] DA E 2 Sl ML) S B RS VLA e o

121. Best Time to Buy and Sell Stock (Easy)
LY EEiF%)

25 7E — BN IR R R KBS EE RS, AR AT AR A, SRR AR -
Sy A 1SRRI

BA—D YRR, FORERIBCRNAS il — R, FR ORI .



https://leetcode.com/problems/best-time-to-buy-and-sell-stock/
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Input: [7,1,5,3,6,4]
Output: 5

FEXAFEBI S KIMTE N FE S RN LIS, FESR T RN 6 IS .

{'

]

=

i
ATAT DA Iy — i B2, e — AR I, GO R BT TS R AR, SRS
FRARTH AR & AR, BR YRl 2 A 2 oKl BT .

&

int maxProfit(vector<int>& prices) {
int sell = 0, buy = INT_MIN;
for (int i = 0; i < prices.size(); ++i) {
buy = max(buy, -prices[il);
sell = max(sell, buy + prices[il);
}

return sell;

188. Best Time to Buy and Sell Stock IV (Hard)
& H ik
25 7 — BT N AR R B R L E s, SRR R ASKSE45 k ik, HAFIR HBEIIA — 3
JREE, SRRy «
iy N T REAB

AR, FORERMBERNA AR BE, FORTIRASK A k.
R, R R -

Input: [3,2,6,5,0,3], k = 2
OQutput: 7

FEXAFEGI R, SR BIMTE LRSS —ROAR R 2 ERA, FEE = RANHE N 6 I S2Hh; FHAES
TLRBAR R O IR, FEFZNRAHE N 3 IS

i
ARk RTBRE—F, AT — BRI AR ] PAREAT K325 X HL— 2 S A 2
PN R AR, IR EFREPIR . ARk /NFRERE, FATT AP ShE M

K% buy 1 sell, X4 RIUILZENHE, buylj] Famress j KA MERRIGT, selllj] F#RTE
55§ U H I e KA R

/] ERHK
int maxProfit(int k, vector<int>& prices) {
int days = prices.size();
if (days < 2) {
return O;



https://leetcode.com/problems/best-time-to-buy-and-sell-stock-iv/

7.8 MZ % —61/143 -

}
if (k * 2 >= days) {
return maxProfitUnlimited(prices);
}
vector<int> buy(k + 1, INT_MIN), sell(k + 1, 0);
for (int i = 0; i < days; ++i) {
for (int j = 1; j <= k; ++j) {
buy[j] = max(buy[jl, selll[j-1] - prices[il);
sell[j] = max(sell([jl, buyl[jl + prices[il);

}
}
return selll(k];
}
// HHE K

int maxProfitUnlimited(vector<int> prices) {
int maxProfit = O;
for (int i = 1; i < prices.size(); ++i) {
if (prices[i] > prices[i-1]) {
maxProfit += prices[i] - prices[i-1];
}
}

return maxProfit;

309. Best Time to Buy and Sell Stock with Cooldown (Medium)
&l H ik
45 7€ — BN ) AR R HUBCE I E RS, SRR S Z R A A— K, HAF IR L REHY
AR, SREKAIER -
A o LSRR
AR, FORE R BRGNS i — B, FoR BRI .

Input: [1,2,3,0,2]
Output: 3

FERXAFEBI A, SRIIAIERBER R R AL 2 WAL KA i

FATAT A AR S HIARAF DX S Z PR RS 18, T 8 2 RS A NS 7
2, AT AR 5 gl 5 A RS R T R . NP, FATTRT AR S PUARES R R Ry
AR 5, VARCENTRZ IR #eA% 07 2



https://leetcode.com/problems/best-time-to-buy-and-sell-stock-with-cooldown/
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+ price

Pl 7.4: BUH 309 - ARESHURESH A

int maxProfit(vector<int>& prices) {

int n = prices.size();

if (m == 0) {
return O;

}

vector<int> buy(n), sell(n), si(n), s2(n);

s1[0] = buy[0] = -prices[0];

sell[0] = s2[0] = O;

for (int 1 = 1; i < n; i++) {
buy[i] = s2[i-1] - prices[i];
s1[i] = max(buyl[i-1], s1[i-1]1);
sell[i] = max(buyl[i-1], s1[i-1]) + prices[il;
s2[i] = max(s2[i-1], sell[i-1]);

}

return max(sell[n-1], s2[n-1]);

7.9 #x>]

JERlAE )
213. House Robber II (Medium)
SRR S H 1Y follow-up, A Ab BRI AL IE?

53. Maximum Subarray (Easy)
ZMP— eSS H |, E RS A R

343. Integer Break (Medium)

TREIREE, Sest il SIS IR, PR A A A AR .

583. Delete Operation for Two Strings (Medium)

85 SN/ SN R I L



https://leetcode.com/problems/house-robber-ii/
https://leetcode.com/problems/maximum-subarray/
https://leetcode.com/problems/integer-break/
https://leetcode.com/problems/delete-operation-for-two-strings/
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47419 (3):3
646. Maximum Length of Pair Chain (Medium)
ARG T E AR, R, S A T

376. Wiggle Subsequence (Medium)
KB, A HERR, FEranii%s.
494. Target Sum (Medium)

MR IR TERE 0-1 4L, fR@maf —Luiilpg?

714. Best Time to Buy and Sell Stock with Transaction Fee (Medium)
ARSI, BEEAZ 5 R ) st 2 10 T ) T i o


https://leetcode.com/problems/maximum-length-of-pair-chain/
https://leetcode.com/problems/wiggle-subsequence/
https://leetcode.com/problems/target-sum/
https://leetcode.com/problems/best-time-to-buy-and-sell-stock-with-transaction-fee/

o8 85 AL MW iRk

MR
O FikmAE &k X FH

8.1 ikt

JB4 S, AR EEE <47 (divide) Al “9R” (conquer) WUTRAZLIN, )5 MR 1
IR, PR R AL BRI, AT ST B R SR A . FRATTAEHE 7 22700 R i A - HE 7 sk
AP REE, Hrp <7 RIS REA -8 4 A/ N, s IS, AR
BENZAKEE R 1 T8 987 B SR T A NS & U — A HEGF P i R34
MAKEER 1 0 FEAUT IR, &AL,

FAT A B Rk s OR TR XAt R . 5 L T(n) RN n (BRI TA) 52
FRBE VAT HERP A T 2 A BE A 2 50 T(n) = 2T(n/2) + O(n) Horp 2T(n/2) Fm A1/ LT
PN FEBR ) T8, O(n) WA G H PN BN n/2 B R 2 2% EE

TR 206 2 F) XA B A A5 B AW B ) S % FEWE? 3 B AT WT DA 25 44 1 2 3
(Master theorem) Rf#:

% & T(n) = aT(n/b) + f(n), &L k =log,a
1. 42 % f(n)=0P) B p <k, AR A T(n) = O(nX)
2. R AE > 05H2 f(n) = 0m*log n), R4 T(n) = Ok log*! n)
3. e f(n)=0WP) A p>k, AR A T(n) =0(f(n))

&

i R FFR AT AALE , IR R T SO, B R 28R O(nlogn). HihE) 4y
T 0 PT DAGE St 32 7 R AR A S A B

F4h, B B 53A AT AR memoization 456y, kG H AL ik [ AH ] 108 A0SRy (S HE
S, WA PAR R TR Sh AR T K AR

8.2 kLA
241. Different Ways to Add Parentheses (Medium)

i H 1iliid
HE—NREEM. BAFER R RIA, KB INE 5w ARFR) 2 DR R A 4524

A £
AR AT, Fonlerasss iR AL, HHREITA A FER IS S 4R .
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Input: "2-1-1"
Qutput: [0, 2]

TEXAFEGI R, AP SE2R: (2-D-D =0/ (2-(1-1)) =2

H

il

firé
MG AR, FATATLAEIEE S A, W TR MEEAS, SERIT PR e kil
i, ﬁiﬂ%Lﬁﬁ%o B, RIFAFER NS, AR

vector<int> diffWaysToCompute(string input) {
vector<int> ways;
for (int i = 0; i < input.length(); i++) {
char ¢ = input[i];
if (¢ ==+ || ¢ === || c == %) {
vector<int> left = diffWaysToCompute (input.substr(0, i));
vector<int> right = diffWaysToCompute (input.substr(i + 1));
for (const int & 1: left) {
for (const int & r: right) {
switch (c) {
case ’+’: ways.push_back(l + r); break;
case ’-’: ways.push_back(l - r); break;
case ’#’: ways.push_back(l * r); break;

}
}
if (ways.empty()) ways.push_back(stoi(input));
return ways;

FATEI, FLehy divide 1 FAAFERATREEZ HBIZ R, BFRAT W DA memoization 3k 2
. liE 5HIRMM LR A H# +memoization, ANUTE M T2 EHSISHRIAEHE,

vector<int> diffWaysToCompute(string input) {

vector<int> data;

vector<char> ops;

int num = 0;

char op =’ 7;

istringstream ss(input + "+");

while (ss >> num && ss >> op) {
data.push_back(num) ;
ops.push_back(op) ;

}

int n = data.size();

vector<vector<vector<int>>> dp(n, vector<vector<int>>(n, vector<int>()));

for (int 1 = 0; i < n; ++i) {
for (int j = i; j >= 0; --j) {

if (1 == j) {
dp[j]1[i].push_back(datalil);
} else {

for (int k = j; k < i; k += 1) {
for (auto left : dpl[jl[k]) {
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for (auto right : dplk+1][i]) {
int val = 0;
switch (ops[k]) {

case ’+’: val left + right; break;

case ’-’: val = left - right; break;
case ’*x’: val = left * right; break;
}
dp[j] [i] .push_back(val);
}
}
}
}
}
}
return dp[0] [n-17;

8.3 #i>]

il af
932. Beautiful Array (Medium)
WEMM LRI FRMG GBH) SRR, i L memoization; T T2 ERYZHEM
KGR A
119131
312. Burst Balloons (Hard)

WEMM LB TEmE (BIT) SR, SEFN_E memoization; FEHM N2 BRSNS
BUESEISN



https://leetcode.com/problems/beautiful-array/
https://leetcode.com/problems/burst-balloons/

9459 i TOfiR g )

C==0-
B %
ai3lE O BF AR
O MER LN A LS B
R S
9.1 515

XtF LeetCode FRHRADRYBAR, FATR RS H AR MU 2 Ui . SRIIAR 2 iy
AT, BATRARMEAE T LR AP A A B RGP A e 7L 2 S
BAGEH , fRKEKS%

9.2 ~EES AP

FIIBREEARERE , FATT AT ARy SE SR A W Hi Je K 2 PR L (greatest common divisor, ged);
REPAS BRI R PASR R 2 PR BT 1581 de/ VA (5% (least common multiple, lem)

int gcd(int a, int b) {
return b == 0 7 a : gcd(b, aj b);
}

int lcm(int a, int b) {
return a * b / gcd(a, b);
}

P, AR AT A PRI LS (extended ged) TE3KAT a F1 b fR 2 A1)
i, WAREENMRL x My, MM ax + by = ged(a, b).

int xGCD(int a, int b, int &x, int &y) {
if (1v) {
x=1, y =0;
return a;
}
int x1, y1, gcd = xGCD(b, a % b, x1, y1);
x=yl, y=x1- (a/ b) * yi;
return gcd;

}

9.3 W%

BB, SRR ITERT LA RS, BR T 1 AEA S DASMN AT Hofth 20 B 28
o fEARRERIR, R RO T A R U e B
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204. Count Primes (Easy)
& H ik
BE—MNUE n, SKRANT n BTEINANER

A R
AR, fib R — L, SR/ N TR AB BRI AR

Input: 10
Output: 4

TEXAFEGI R, /NT 10 RECAA [2.3.5.71.

*

]

=

i

ST R iYs (Sieve of Eratosthenes, fRjFRIR FRAfiis) 2ARR MM, Fk— ML
A B ik e T HIE T DA — A n B, [FIEPHIWEBT/ N T n p B0, TGRS Ak
A HFE A S NS nkfy, BT P E] m, WHEFTA/NT 2 89, Ho m Bf
BRI ARG s D 5E U, B A R B R B

&

int countPrimes(int n) {
if (n <= 2) return O;
vector<bool> prime(n, true);
int count = n - 2; // FE L E A1
for (int 1 = 2; i < n; ++i) {
if (primel[i]) {
for (int j =2 % i; j < mn; j += 1) {
if (primel[j1) {
prime[j] = false;
--count;

}
}

return count;

JRA — LR, FATTAT PAE— U IAE

int countPrimes(int n) {
if (n <= 2) return O;
vector<bool> prime(n, true);
int i = 3, sqrtn = sqrt(n), count = n / 2; // G4 — %1 &M%
while (i <= sqrtn) { // #/\Ji [ f%v RANTHETFIHH
for (int j =i % i; j<mn; j+=2x*1i) { // #aEmEan)y
if (prime[jl) {
--count;
prime[j] = false;

}
¥
do {
i += 2;



https://leetcode.com/problems/count-primes/
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} while (i <= sqrtn && ‘prime[il); // # % {5440 E 25 ),
}

return count;

9.4 By Abh
504. Base 7 (Easy)
& H ik
g — TR, SREAE-EHH T ER.
oy A H PR
AR, Hl DA, FORH AR

Input: 100
Output: "202"

TERXAFEBI A, 100 B-EHEHIZREARIET 101=2%49+0%7+2* 1,

&

i
SEBI ARSI AR, S R A R ALRUEE (mod ) SRAUFFTITHE, [l It 28 B — 2407, 4
AN . QR R R MR AT R, WS R R Sl B T

string convertToBase7(int num) {

if (num == 0) return "O";
bool is_negative = num < O;
if (is_negative) num = -num;

string ans;
while (num) {

int a=num / 7, b = num % 7;
ans = to_string(b) + ans;
num = a;

}

return is_negative? "-" + ans: ans;

172. Factorial Trailing Zeroes
&l H itk
M EEREL, FIMTE RN RGN AL 0.
i A K DB
BA—AIERREEL, F— AR, R AR RASR G EA LA 0.



https://leetcode.com/problems/base-7/
https://leetcode.com/problems/factorial-trailing-zeroes/
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Input: 12
Output: 2

TEXAEEGIH, 12 1= 479001600 (45 A B 0.

i

BP0 1 2 x5 = 10 1k, P ATATMER R CR IR R, St
ZA2 M 5. W, BHT 2 RCE L TN T 5 BB, IERATRT AR GETT B e 4l R
BHEZPARAT S,

int trailingZeroes(int n) {
return n == 07 0: n / 5 + trailingZeroces(n / 5);

}

415. Add Strings (Easy)
&l H ik
E A B AU A, SREAT AR 25
i A K DR
AT, R — R, R AT .

Input: numl = "99", num2 = "1"
OQutput: 100

PRz SR S FERTUEA T, FrPART DASERIEE 7455, g . XML 4K
{UPSSZti R I (5513 VAN VL G

string addStrings(string numl, string num2) {
string output("");
reverse (numl.begin(), numl.end());
reverse (num2.begin(), num2.end());
int onelen = numl.length(), twolen = num2.length();
if (onelen <= twolen){
swap (numl, num?2);
swap(onelen, twolen);
}
int addbit = 0;
for (int 1 = 0; i < twolen; ++i){
int cur_sum = (numi[i]-’0’) + (num2[i]-’0’) + addbit;
output += to_string((cur_sum) % 10);
addbit = cur_sum < 107 0: 1;
}
for (int i = twolen; i < onelen; ++i){
int cur_sum = (numi[i]-’0’) + addbit;



https://leetcode.com/problems/add-strings/
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output += to_string((cur_sum) % 10);
addbit = cur_sum < 107 0: 1;
}
if (addbit) {
output += "1";
}
reverse (output.begin(), output.end());
return output;

326. Power of Three (Easy)
3 H ik

FIr— MR 3 KT .
i Ao A

AR, M RME .

Input: n = 27
OQutput: true

il

APIRTrR, — MM, B logy =m, WK n 2 3 WREWTr, A m —EZ2 AL

bool isPowerOfThree(int n) {
return fmod(loglO(n) / logl0(3), 1) == 0;
}

Fy— R, ROAAE int JEEIN 3 ROy 2 3" = 1162261467, M2 n /2 3 IREROR
U7, A4 1162261467 BrVA n iR E—E 2% [ZIRR.

bool isPowerOfThree(int n) {
return n > 0 && 1162261467 % n == 0;
}

9.5 BhL Sk
384. Shuffle an Array (Medium)

ot H i idk

BE— R, ORI G QR S eKi%L “shuffle” I DAREALIT LA, 5
TANBREL “reset” MTPAPRELJFORIINF -



https://leetcode.com/problems/power-of-three/
https://leetcode.com/problems/shuffle-an-array/
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i N i {1

AR BRI, M S 1R R PRI AL e > T ZER A,
FOREEE AL

Input: nums = [1,2,3], actions: ["shuffle","shuffle","reset"]
Output: [[2,1,3],[3,2,1],[1,2,3]]

FEXAFEBI T, BT LA SR I S RpLA R AT o

i

Fe AR M 22 Wit Fisher-Yates e VE, TR FEHL RS oo, B R S PUBENLATEL, A L)
M RS, HSCBARE . X B “reset” PREIDA S R4 3 R B SEER AN Y .

class Solution {
vector<int> origin;
public:
Solution(vector<int> nums): origin(std::move(nums)) {}

vector<int> reset() {
return origin;

}

vector<int> shuffle() {
if (origin.empty()) return {};
vector<int> shuffled(origin);
int n = origin.size();
// P DABE FLR 1 B IE 1 e RE, R AR
// R R
for (int i =n - 1; i >= 0; --i) {

swap(shuffled[i], shuffled[rand() % (i + 1)1);

}
// IE W R
// for (int i = 0; i < n; ++i) {
// int pos = rand() % (n - 1i);
// swap (shuffled[i], shuffled[i+pos]);
// %}
return shuffled;

}

};

528. Random Pick with Weight (Medium)
& H ik

HE—AEE, BT EERRZAERRCE, ORI IBCE MR L RELR A .

A LSRR

AR YRR RO, PRI A DS PRI — 4L, FoRis T LIREEL
RFfo e — AR, FORREURFEAY B IR O



https://leetcode.com/problems/random-pick-with-weight/
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Input: weights = [1,3], actions: ["pickIndex","pickIndex","pickIndex"]
Output: [0,1,1]

TEXAREGIH, AU A BRI AR E R, (EREHEE 0 DMACE AR 174, Hedess |
AMZERIE S 3/4.

{

]

="

figt

FATATLASEE A partial _sum SRETZLAT (BPEIEEANOLE N 12 BIAITA B AR, XA
T IR 2 B . B 4 TRERAER, FRATRT ASERENL ™= — T, RIGEH —5
AR HAERISA T AE, DASHUIMBCR AR R . X B AT PAM] lower _bound 523
PABEGI A, AR [1,3) BRI [1,4) WAL B ATRENLAE B4R 1,984 lower_bound
R EALE N 05 WRIRATBEYLAE M7 42 2. 3. 4, HP4 lower_bound IR[AIHYALE N 1.

KT HIBHNEZH TS, FRATRAEE: TR ET P ARSI AR .

&

class Solution {
vector<int> sums;
public:
Solution(vector<int> weights): sums(std::move(weights)) {
partial_sum(sums.begin(), sums.end(), sums.begin());

3

int pickIndex() {
int pos = (rand() % sums.back()) + 1;
return lower_bound(sums.begin(), sums.end(), pos) - sums.begin();
}
};

382. Linked List Random Node (Medium)
3 H ik
A EER, ZORBOT AR, AT RAREPLAS I i — A

i L
WAR—AHEEER, i, FOREERALE A R

Input: 1->2->3->4->5
OQutput: 3

TERXAEGIH, TATH I SFRARRGEMLE A, B 3.

i figt
ANFETHAL, AR P e AT, BATCIR BRI SR . X AT AT PARE K AR
BE: SR —URBESE, TERPTEISE m AR, A RSS2 T AR

&


https://leetcode.com/problems/linked-list-random-node/
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AR BRI B, X TR PERIARENUMERIERT o X T n BUEERAYSE m NS, B
JERRAER FER AR E R, B2 R R A B e ARG SR MO o x ot x
m e x Bl = Lo PR AT I S R e

m+2

class Solution {
ListNode* head;
public:
Solution(ListNode* n): head(n) {}

int getRandom() {
int ans = head->val;
ListNode*x node = head->next;
int i = 2;
while (mode) {
if ((rand() % i) == 0) {
ans = node->val;
}
++1;
node = node->next;
¥

return ans;

9.6 #:>]

JERlAE
168. Excel Sheet Column Title (Easy)
7 BEFVEARAER, FTEERER— RN AT A Z 0.

67. Add Binary (Easy)

FAFER IR A T

238. Product of Array Except Self (Medium)
YRR AN FH BRE O E SIS 7 AR Z RIS 8 H 135 Bl RBA 1—LL S B%

i 4 g
462. Minimum Moves to Equal Array Elements II (Medium)
E 2 B I E Y LeetCode I H 2 —, FHFEICHMER B 2RI R, 55 1EW
AT 8. AREO R — SR L T P A .
169. Majority Element (Easy)
ISR e SRR R T YA, K — T Boyer-Moore Majority Vote {4 .



https://leetcode.com/problems/excel-sheet-column-title/
https://leetcode.com/problems/add-binary/
https://leetcode.com/problems/product-of-array-except-self/
https://leetcode.com/problems/minimum-moves-to-equal-array-elements-ii/
https://leetcode.com/problems/majority-element/
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470. Implement Rand10() Using Rand7() (Medium)
] F— A BEFUECE s A 15— A B RS 7 VR AT BE TR ZE A A ISR i AR s 2 1K

202. Happy Number (Easy)

VRAT PATRT LR —A~ while JEPRFDRGERT, (EU2A BOA AL NAT WERFA TR
B BGM—ARL, RRAnT DARE AL N BREA T ?


https://leetcode.com/problems/implement-rand10-using-rand7/
https://leetcode.com/problems/happy-number/

o5 10 %5 ?ﬂ*ﬁﬂ’]!‘ sy <}

O F AT O oA
U 425 F AR s A

10.1 3 HIE

DLBS I U R IR A —Fh AL, EAT TR 2 s R A T — 2 27 'Ei’JﬁMJc
R WHRALE TS A7 AR “&” A5, 7 AL T BUR, f<<?
FARLRER “>>" HAEE. TR i W ALsRAsrE, Hodr 0s Fl 1s 251208 H ik 0361
Ha) L) — T AT

x - 0s =x x & 0s =0 x| 0s =x
x " 1s = 7x x & 1s = x x | 1s = 1s
x "~ x=0 X & x=x x | x

BRILZ AN, n & (n- 1) ATPAZER n A9 T RAYIR-— 62, B ants+ — kil 275 11110100
o BB LAFE] 11110011, SXPAEEE AL 5155)] 11110000, n & (-n) AT ARFE] n AAZERR PR
AR—{L, Bilmxt T 2l # 11110100, HU6afE3] 00001100, X P MEE (5735 00000100,
EHBEZ AT ST, HEERSEATAHTIIT, XHEAFEE.

10.2 i S AERH ] e
461. Hamming Distance (Easy)
& H ik
WA TR, SREMN ZIHEHFORMN IR (Hamming distance, HIARREMAZHN0)

A LSRR
WA T 0 G T P S i S O TR O PN RN

Input: x =1, y = 4
OQutput: 2

FERXAEEGI R, 1 "t 0001, 4 (1 2 0100, —JCHMALALE .

Hj

=

firt
XA BT IR A S s, S 24> 1Rl .

[



https://leetcode.com/problems/hamming-distance/
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int hammingDistance(int x, int y) {
int diff = x -y, ans = 0;
while (diff) {
ans += diff & 1;
diff >>= 1;
}

return ans;

190. Reverse Bits (Easy)
3 H ik

S5 E— T UERIERAL, e R T R B AR .
o A H PR

i N\ AR R R R

Input: 43261596 (00000010100101000001111010011100)
Output: 964176192 (00111001011110000010100101000000)

ifi

AR ARZEAE RS, n] AR 5) S B b i e -

uint32_t reverseBits(uint32_t n) {
uint32_t ans = 0;
for (int i = 0; i < 32; ++i) {
ans <<= 1;
ans +=n & 1;
n >>=1;
}

return ans;

136. Single Number (Easy)

i H ik

e —EEA, IR RGO T R, HRBeF B TR, SRix A

HEL— KR

A LSRR
AR RO, R IR N — B

Input: [4,1,2,1,2]
OQutput: 4



https://leetcode.com/problems/reverse-bits/
https://leetcode.com/problems/single-number/
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i

FATATARI x Ax =0 F1 x A O=x BHEA, AN BT AUy 2B AT #0058 B
AT RCTHE AL B A A2 0, 0 -5 B— R S sl ] DA B NP A B

int singleNumber (vector<int>& nums) {
int ans = 0;
for (const int & num: nums) {
ans ~= num;

}

return ans;

10.3 - dEileE

R0 —SERFRE, TR fTT DM L5 G B AL

AN, T DAL BRI Pt — AL AT T IR T — K n
ML, FATTOAE K IES 0 HFFAHER, | BT, 0 FUR AL SRERR 3
BT 2 AT,

342. Power of Four (Easy)
3 H ik
S E— R, KRB R A2 4 1IRTT

PN TR ]
AR RE, W RME, FoR IS

=

Input: 16
OQutput: true

TERXAFEBI A, 16 2 4 /19— K5, IR REMEN .

i
BIRRNMFZEBrFRARZ 21 (B W7 AR 07 n 2 2 BEOT, IAE
H b —E 2 0...010..0 AL HEE] 2 — 1 # kil 2 0..001...1, XPHCRIELS
HILER—TE e 0. AR n& (n- 1) 2y 0, AP 2XAEE 2 H9IKT7
WAL 4 BTy, IR IR R LI ALE AU A, FRATATLASE n A0 0k )
¥ 10101...101 (Rl R 1431655765) MEAi, WERGZHRAN 0, H2BHXEOR 4 1)
KI5 o

&

bool isPowerOfFour(int n) {
returnn > 0 && '(n & (n - 1)) && (n & 1431655765);
}

e e e



https://leetcode.com/problems/power-of-four/
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318. Maximum Product of Word Lengths (Medium)
il H ik
BEZATFHE, SRR FRER AR BRSO, HIX WS- B RE & A A
CESSE
A HFE
AN ELZ N PR — A, il — B, IR KRR oK.

Input: [Ilall , llab|l , Ilabcll s Ildll , Ilcdll s Ilbcdll s IIabcdll]
Output: 4

TERXAFEBI A, —Fhi LA “ab” FI “cd”.

il

CEREDGE NS R R S AR IR? AT AN RS TR AR B 26 (9
PEHECE, BIERAREEAAEE TR AR PR SR BT, IREAIR 2t R
ML SN 0o [, FATHT DA, — AR A FORAFAE TR (TERCRO AL ) 3 — BE T
MRS R AR, T EAE IR -

int maxProduct(vector<string>& words) {
unordered_map<int, int> hash;
int ans = 0;
for (const string & word : words) {
int mask = 0, size = word.size();
for (const char & c : word) {
mask |=1 << (¢ - ’a’);
}
hash[mask] = max(hash[mask], size);
for (const auto& [h_mask, h_len]: hash) {
if (!'(mask & h_mask)) {
ans = max(ans, size * h_len);
}
}
}

return ans;

338. Counting Bits (Medium)
& H ik

55— A AR R n, KA 0 B n PR 7 i) — 3 Rk, a2 04 1.
oy A\ A

AR AETURE n, W R n+ L IAETUREBCEE, AL m IR m )
BHZLA 1.



https://leetcode.com/problems/maximum-product-of-word-lengths/
https://leetcode.com/problems/counting-bits/
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Input: 5
Qutput: [0,1,1,2,1,2]

A JEAT DA S S R A Lz A T DO R Ao 58 X — 8 dp, Horp dpli] FoR BT i
19 1= S W 4 I 0 g G5 S (1 B S 1 09 VA T W 7 = < I B
W dpli-11+ 15 AR E —BEHIR S fs—f08 0, IAEEA | BRI AR G REE M, /I
dpli>>1],

vector<int> countBits(int num) {
vector<int> dp(num+1l, 0);
for (int 1 = 1; i <= num; ++i)
dpli] = i & 17 dp[i-1] + 1: dpli>>1];
// é?ﬁ}ﬂ;dp[i] = dp[i&(i-1)] + 1;
return dp;

}

10.4 #5>]

-2 tihi3]3
268. Missing Number (Easy)
Single Number {728 Ffudil . [ 7 3k, 0 n] DARE I sk A 24 =X

693. Binary Number with Alternating Bits (Easy)

A ALz AT — D E) —dE 2 5 & BLELER 0 A 1.

476. Number Complement (Easy)
TR R A ) AR

35419 13):3
260. Single Number III (Medium)

Single Number ¥ follow-up, & EHAEEH Uiz ] ALsFoR g



https://leetcode.com/problems/missing-number/
https://leetcode.com/problems/binary-number-with-alternating-bits/
https://leetcode.com/problems/number-complement/
https://leetcode.com/problems/single-number-iii/
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>~

PP 2
d C++ STL L XU5HTAF)
O %28 0 vh A %
[ A% F=IA 3] A 2 E RS Aokt
O #R O AT & fe 5 25 B

J AT

11.1 C++ STL

TEREU, FRAT LT & H B & P g a5 A8 R A B3R AT T il g ()8, PR L FRAT T 0 A 45
BARLEMI AR . C++ STL AL BRI EHE (PR Z G075 nT B R g i ae i 57 ) -
1. Sequence Containers: i3 T2 2%

(a).

(b).

(c).

(d).
(e).

vector: ZNASEH , BIEATEHHEHMEIREMZ—, BT o) WFEPLEE. HAK
WA AL ZR R KT O(n), FRIMFRATT 28 8 vector SRAFAE A PR Bk
[Ae . HOATE AR AR 0(1), FRATH AT RAEE 24 4F stack Sk

list: W rEEFE, AT PA2YPE stack FT queue e{HH . 1T LeetCode B8 H £ /1] Node &
FOREER, HEERA SRR, FIUFRATR D A B EdRgis . — sk
LAY LRU I, FATFRZEA N EER Rk, F0THE 5 S0 B 25X A .
deque: XA, X2 — M EHER R EIRG , B O(1) FALEEE, X 3R 0(1)
IR T P Sk PRI IMAT 2 B4 , ANy — e SR

array : [HE S/, —IRAERIBEFATAEE .

forward list: FA[HER, —MAERESFA AR .

2. Container Adaptors: 3T H B A #e LI AL .

(a).

(b).

(©).

stack: JGAJEH (LIFO) RYBAREEHY, BRIAKLT deque 5B, stack ¥ I TR LML
F - BEE R ER DU R DA S B A ) A

queue: e ASEH (FIFO) WEHEEA, BRAET deque 3£, queue # H T LG
BER.

priority_queue : i KB J6 ) R R4 , BRIASE T vector SEILHELEHE . B R PATE O(nlog n)
PIET R HET 44, O(log n) RYBSRIE AAL A, O(1) BT RIS HE, O(logn) fHT
BB fe KAEL. - priority_queue # FH T~ 23 $50H 45 44 - B IR B K B/ IME «

3. Associative Containers: SZHL T HEM 7P HIBIRSEHY .

(a).

(b).

set: PSS, ICEANTNEL, IKZLHEIN AL BK, BRIk M — XA
(BST) . ‘B[ PATE O(nlogn) MRTIRIHEF 4L, O(logn) WIRFIEEA . MR, #HRAT
RAE, O(logn) WIHE RS/ NI KB . X HYERE, set I priority_queue #f5 7] A
TS B G5 AL P R B K ds/ ME, AR B AR IR 52 2= AN T Rems A DX,
priority_queue BRIAN SCHEMHBRAT A, T set FRAFH AR de/ M e 1R) 2 2= s g, L
(A5 R A AR A 5 2R 2

multiset: TIFEE ICEN set,
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(c). map: FFMIEA TR, 75 set (ELAE LN BB K&, WRAXMENITE key fA—4
{8 value,

(d). multimap: SCHFEES IJLZE M) map.

4. Unordered Associative Containers: %{%F{~ Associative Containers L T F& 75 A .

(a). unordered_set: MyAEEE, FILATE O(1) MM BEsfE A . &4k, MIFRTE, wHTH®
HAE I — D ICREREX A N

(b). unordered_multiset: Y3 E JLENY unordered_set,

(c). unordered_map: M AWML A3, 7€ unordered_set (LAY b EmLE 2, AT DAKT
fg—ICE key f5—/MH value, FEHLEEFLLT, WL key BUFEHEIC A HA /DN, FATd
] PAFH vector fU% unordered_map, {7 EFR key, FHE M ERETER value,

(d). unordered_multimap: 373 E & JLZE Y unordered_map.

R FFA R —APHE C++ B 15, LR STL 43 AT R HAHE Xt
BREEA W B ) 7Yk, A RS SEININE 707G A AR A AR S 1)

11.2 %4

448. Find All Numbers Disappeared in an Array (Easy)
ot i ik
GRS n B, SR |2 n REE, ASRBECES T 2K, AR
B I, K 12 n P LS AR
A LSRR
AR — 4RO, it — YRR, ORI A I B R

Input: [4,3,2,7,8,2,3,1]
Qutput: [5,6]

i

F B ALX AV B EGE A E#ST n A, R PTE B B AL B A AR, K5 il Iy — i ER
BT HREA B S R . dE— b, FRATAT DAE S R A AR IC . HE A IR B A
JEASCER S IR 7 B 58K, e TR R S IR R 07 B B A s B 4.

vector<int> findDisappearedNumbers(vector<int>& nums) {
vector<int> ans;
for (const int & num: nums) {
int pos = abs(num) - 1;
if (nums[pos] > 0) {
nums [pos] = -nums[pos];
}
}
for (int i = 0; i < nums.size(); ++i) {
if (nums[i] > 0) {
ans.push_back(i + 1);



https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/
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}
}

return ans;

48. Rotate Image (Medium)

i H iliid

A noxon WHERE, SREWUREHiER: 90 BEREEHR, HaAE AR % EA2EC (in-place)

BRSNS M A A TE] e ?

i i LA
i N AR A RO

Input:
([1,2,31,
(4,5,6],
[7,8,9]1]
Output:
[[7,4,1],
[8,5,2],
[9,6,31]

Wi

YA TEIUANE]RE 90 FERIAIE, W] LAUERT O(1) BAN =SR] 1 lieh -

Pel 11.1: JBUH 48 - O(1) 2 [l e, AR [ B €0 AU DU A A S e ) (07

void rotate(vector<vector<int>>& matrix) {
int temp = 0, n = matrix.size()-1;
for (int 1 = 0; i <=n / 2; ++i) {
for (int j = 1i; j < n - i; ++j) {

temp = matrix[j] [n-i];
matrix[j] [n-i] = matrix[i][j];
matrix[i] [j] = matrix[n-j][i];
matrix[n-j] [i] = matrix[n-i] [n-j];
matrix[n-i] [n-j] = temp;



https://leetcode.com/problems/rotate-image/
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240. Search a 2D Matrix II (Medium)
3 H ik

A TR, B TR R R, s MR RN R SR
R e ) Y

H N S B RE B

WA HERROERE, AR R Wt IR, R ARG
THM+.

Input: matrix =
[ [1, 4, 7, 11, 15],

[2, 5, 8, 12, 19],

[3, 6, 9, 16, 22],

[10, 13, 14, 17, 24],

[18, 21, 23, 26, 30]], target = 5
Output: true

et e

RIER A BT AT A EAJTIRER, AR T AR, &0
Bah—0r; HUAME DT RHERE, OV TSI —00. WRRAFESNEN T I ET FrE
R, W R REATAET R

bool searchMatrix(vector<vector<int>>& matrix, int target) {
int m = matrix.size();
if (m == 0) {
return false;
}
int n = matrix[0].size();
int 1 =0, j=n-1;
while (1 < m && j >= 0) {
if (matrix[i] [j] == target) {
return true;
} else if (matrix[i][j] > target) {
--3;
} else {
++1;
¥
}

return false;

769. Max Chunks To Make Sorted (Medium)
B

BE—NEA OB n BERVEA, BAABBAMB—K, KM RZ AT A E A
THA, R TR TP G, BT



https://leetcode.com/problems/search-a-2d-matrix-ii/
https://leetcode.com/problems/max-chunks-to-make-sorted/
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i N i {1
AR, R, BRI R

Input: [1,0,2,3,4]
OQutput: 4

TEXREGI R, e e (1, 01, [21, [31 [4].

MR, [FIRHCSR Y BB, B2 Y il R (A T RO By, FRATTAZ — K
iR

ot 2] AT X AN A AR AR R ? A0SR B R ER TR, WS i —E A/
THAMGENET, FELEEMARHITFR T84 RV BAR S AELRK 0 F n, FTA
UHIRKRE—EAS/NT RO E . Fro 2 2 B S TR E R, Bl p, FATATA
WEIFE A, HHIE bR E g Z R E—E 2 g + 1 3 p BTE T .

int maxChunksToSorted(vector<int>& arr) {
int chunks = 0, cur_max = O;
for (int i = 0; i < arr.size(); ++i) {
cur_max = max(cur_max, arr([i]);
if (cur_max == i) {
++chunks;

}
}

return chunks;

11.3 HAIBASY
232. Implement Queue using Stacks (Easy)
&l H ik
SRR (stack) RSZHBAS] (queue).
Sy o R
PATN 2 E RS A I R

MyQueue queue = new MyQueue() ;
queue.push(1);

queue.push(2);

queue.peek(); // returns 1
queue.pop(); // returns 1
queue.empty(); // returns false



https://leetcode.com/problems/implement-queue-using-stacks/
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i

FATAT A A BRI A BAS - BEARRAI TR ZAT RIS A AR, Frolis e 2 —
ANEOMR BN — IR . XA R AR T DAERR A SE 180, ] DAYEUELIN 52 18-

class MyQueue {
stack<int> in, out;
public:
MyQueue () {}

void push(int x) {

in.push(x);
}
int pop() {
in2out () ;
int x = out.top();
out.pop();
return X;
3

int peek() {
in2out () ;
return out.top();

3

void in2out() {
if (out.empty()) {
while ('in.empty()) {
int x = in.top();
in.popQ);
out.push(x);

3

bool empty() {
return in.empty() && out.empty();
}
};

155. Min Stack (Easy)
& H ik
Wit— R/ Mk, BT HRESCRFE AR EAIESL, IBTHFESCRAE O(1) Bl Sk N i/
{HTIRE .
A it RE
PAR 2 B At A i AL

‘MinStack minStack = new MinStack();


https://leetcode.com/problems/min-stack/
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minStack.push(-2);
minStack.push(0);
minStack.push(-3);
minStack.getMin(); // Returns -3.
minStack.pop();

minStack.top(); // Returns O.
minStack.getMin(); // Returns -2.

i

FATAT AN, — DR, RIS S BT A (A doe/ ML 5 41U B A — DT
i, BT NT TR T, WS X NP ik B2 e/ IMEL, FRATREH R RHE AHT A«
B2 MR LU — By, E IR B S TR AR T, WIS R o R L R IME . —
FAT [ P ECH BB B T

— /B A AR I (AL A BES R 0 T R, FRATER U AR IR, R 1T A K
JE R LA e/ MEL CRTEAR A RHE A /NS —A~) 5 BRI SR BLIBUE i, )
B AR AR T TORE R] DABE S PR, (EUR A YRR AR o FRATIX RS —Fh 5k

class MinStack {
stack<int> s, min_s;
public:
MinStack() {}

void push(int x) {
s.push(x);
if (min_s.empty() || min_s.top() >= x) {
min_s.push(x) ;
}
}

void pop() {
if ('min_s.empty() && min_s.top() == s.top()) {

min_s.pop();
}
s.popQ;
}
int top() {
return s.top();
}

int getMin() {
return min_s.top();
}
};

20. Valid Parentheses (Easy)
3 H ik

E— N R AG RS . SIS H R PSR, KX TR G AL GEH
SESUREF— DRI G S — AT — W B, B3RS N7 5 i 20K



https://leetcode.com/problems/valid-parentheses/
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1.4 $iA%
A LR

BWAR—ATIER,

HE—RE, TR TrrdRaaik.

Input: "{[1}O"
Output: true

&=

it
5 DL e 2 SR B i R R ey . AT A I, A 2B B e 455 S AR A
BRSSPI AR TR 5 e e g — 2, R MR EUE 72365, B BRI F AR A

Bk

bool isValid(string s) {

stack<char> parsed;
; i < s.length(Q)

for (int i = 0; s ++i) |
if (s[i] == {> Il s[i] == >0 |l s[i] == " () {

parsed.push(s[i]);

} else {
if (parsed.empty()) {

return false;

}

char ¢ = parsed.top();

if ((s[i] ==’} & c == {°) ||
> && c == [) ||

(sli] ==~
(s[il ==~
parsed.popQ;

} else {
return false;

aw == () {

}
}

3

return parsed.empty();

}

114 i
FEFEVR O(n) (Y A] AL F G B/ N

VAR T T AR R V(R R B () M,

7] o
739. Daily Temperatures (Medium)
& H ik

MR RMIREE, SR TR —RFFES LR A T ASF R H AR — K. (R ERZ G A
R RA, MHEEA 0,

A LSRR
AR RO, S R AR R RO, R TR RTEERZ DK,



https://leetcode.com/problems/daily-temperatures/
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Input: [73, 74, 75, 71, 69, 72, 76, 73]
Qutput: [1, 1, 4, 2, 1, 1, 0, O]

FATAT AZERS— > BRI R, R RIRIE s S 7O SRR s, AT AL
BO(EHI) mARREA S FATNZEm A P R, XA H p, 2R p SR AR
DR ALE g IRBER, WIFRATHGY ¢, FHidsk ¢ THEERRRECN p - ¢5 FATELRX—d7E,
HE p IR NT S TR TS IREE (80a5tk) B, AT p AR, RIGHET K.
TERAERE A, AN EEUIGEOR R FAURIE, B T HP AT R . RGN AR — 28 H
W1, W E AT Z SRR Hh BUERR A H Y.

vector<int> dailyTemperatures(vector<int>& temperatures) {
int n = temperatures.size();
vector<int> ans(n);
stack<int> indices;
for (int 1 = 0; i < n; ++i) {
while (!indices.empty()) {
int pre_index = indices.top();
if (temperatures[i] <= temperatures[pre_index]) {
break;
}
indices.pop();
ans [pre_index] = i - pre_index;
}
indices.push(i);
}

return ans;

11.5 {E5EBASI

H5EBAFY (priority queue) W PATE O(1) B[] Y 3RAS5KAE, I HLATATE O(log n) Bif ] Y B
R BE AL RE.

PEAEBAI) e (heap) SESEEL. M@ —Aoda 3, HAE M ANWELRRKTET T
TR SEPRSEIMER, FRATEE AN 2 AR R . R MR AT
XA, AMECEA IR, A28 1 T SRS RALE —E N (-1)/2, T AT S AL
X547 5h 2i+1 F1 2i+2.

PAT e HER ST v, o A DR e EIE AN D0 R— A R A ORI
AR BEARIEN AT R HGIE W BRI BRI AT MUK, PRI RR BN B A T LU ORI AL e 45
VE, BARZ A LR el QR —A5 S AT/, R ) T 31T HL A A Ag i 5
FAFRZ R UL MR RAEP TR, AR AT R 775 .
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Pl 1L2: (FR) M, ZEfrm e BdRaiti PR T X &

vector<int> heap;

7
void swim(int pos) {
while (pos > 0 && heap[(pos-1)/2] < heap[pos]) {
swap (heap[(pos-1)/2], heapl[pos]);
pos = (pos - 1) / 2;

}

/] TN
void sink(int pos) {
while (2 * pos + 1 <= N) {

int i = 2 * pos + 1;
if (i < N &k heap[i] < heap[i+1]) ++i;
if (heap[pos] >= heap[i]) break;
swap (heap [pos], heap[il);
pos = 1ij;

}

[/ BNERE: EHWRTFRAERE L, KB LF
void push(int k) {

heap.push_back(k) ;

swim(heap.size() - 1);

}

/] MR AME: £RE-NEFWETL, AETR
void pop() {

heap[0] = heap.back();

heap.pop_back();

sink(0) ;
}

/] RERAM
int top() {

return heap[0];
}

WIH R TR T SHNTSEH, FATHE R ARG 3] — P R/ ME R T SEBAS .
FAN, IEANFATAE STL ZATHR BN AR, WERIATTT EAELERF /N R I, BT 2
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AL, MBMEEE. P rA TR N R SR, ATAE BRI set 50 map A AL
SRS

23. Merge k Sorted Lists (Hard)

& H ik
HE kPR, W EN G AT

A i HEFE
A4, A ACEAA R K A Fith R EER.

Input:

[1->4->5,

1->3->4,

2->6]

Qutput: 1->1->2->3->4->4->5->6

it

A DA R Z i, ST A HET B TP a5« FRAT5% R R — 1 B LU Re TR
M7, BB A MR — LB, A R B B A i 22 S 0 B/ N IR A
K, HB TR SEREARIGE A IE . R E A Comp RN T S R HEES T LU G471 3 56
£, WURICATAEZR BUm/ N SUE, WIFRATTRRZE S dne /N, DR kg B o 5O 1% 4 425 15 D
K F, JLA operator() HraR [alBif i KT MASE 553G 5 R TR/ NT5- 3607 HU AR

i

struct Comp {
bool operator() (ListNodex 11, ListNodex 12) {
return 11->val > 12->val;
}
}

ListNode* mergeKLists(vector<ListNode*>& lists) {
if (lists.empty()) return nullptr;
priority_queue<ListNode*, vector<ListNodex*>, Comp> q;
for (ListNode* list: lists) {

if (1ist) {
q.push(list);
}
¥
ListNode* dummy = new ListNode(0), *cur = dummy;
while (!q.empty()) {
cur->next = q.topQ);
q.popQ);
cur = cur->next;
if (cur->next) {
q.push(cur->next) ;
}
}

return dummy->next;



https://leetcode.com/problems/merge-k-sorted-lists/
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218. The Skyline Problem (Hard)
& H i ik

SE YRR IR ERE L, RERYRE (RERZ) B8,

A LSRR

AR RO, ORI (e, i, D i e — A RO
FORE P RIBIALAR

154

T T 0 T @ ~

0 5 10 15 20 25 0 5 10 15 20 25

P 11.3: JBH 218 - R K R BRREp

Input: [[2 9 10], [3 7 15], [5 12 12], [15 20 10], [19 24 8]]
Output: [[2 101, [3 18], [7 121, [12 0], [15 10], [20 8], [24, 0]]

i

FATRT LA S S il A S A i s BE A Ay (X HLBE Y pair, JLERIA HCRZ R 02 5
FARH—AME, RSN RS —AME) . AP H B S35 Kingk. Byl p— 4~
H (Ao ) B R — AR .

vector<vector<int>> getSkyline(vector<vector<int>>& buildings) {
vector<vector<int>> ans;
priority_queue<pair<int, int>> max_heap; // <& /%, Hii>
int i = 0, len = buildings.size();
int cur_x, cur_h;

while (i < len || !'max_heap.empty()) {
if (max_heap.empty() || i < len && buildings[i] [0] <= max_heap.top().
second) {

cur_x = buildings[i] [0];

while (i < len &% cur_x == buildings[i] [0]) {
max_heap.emplace(buildings[i] [2], buildings[i][1]);
++1;
}

} else {
cur_x = max_heap.top() .second;
while (!max_heap.empty() && cur_x >= max_heap.top().second) {

max_heap.pop();

}



https://leetcode.com/problems/the-skyline-problem/
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cur_h = (max_heap.empty()) 7 O : max_heap.top().first;
if (ans.empty() || cur_h !'= ans.back()[1]) {
ans.push_back({cur_x, cur_h});
}
}

return ans,;

11.6 AU%gEAAI

239. Sliding Window Maximum (Hard)
& H ik
U508 — DR AN — M B i D D, SREEXAN T i st fe vy, 20 A0 S i
KAH-
o A H PR

AJE— YRR, FI— IR S R/ NG e — R, R
AN B B 1 A RO AL

Input: nums = [1,3,-1,-3,5,3,6,7], k = 3
Output: [3,3,5,5,6,7]

FEIXAFEBI A, TSI DRSS AL ) o KA S AT -

Window position Max
[t 3 -1] -35 3 6 7 3
1[3 -1 -3153 67 3
1 3[-1 -3 5]3¢6 7 5
13 -1[-35 3167 5
13 -1 -3[636]7 6
1 3 -1 -3 51[36 7] 7

FATAT AR RO A SEA T4 R e AR i, J8 8 1 2 (A BAS Al JEBA
S R/NT B3 D A (LA B o SRR BB F) i 2 i G 24 T 1 N B R AR T3 8h,
XA e B R B — R AE A = 00 A S 1) AR ZE 2 A i3 DR B RN R

vector<int> maxSlidingWindow(vector<int>& nums, int k) {
deque<int> dq;
vector<int> ans;
for (int 1 = 0; i < nums.size(); ++i) {
if ('dq.empty() && dq.front() == i - k) {
dq.pop_front();
}



https://leetcode.com/problems/sliding-window-maximum/
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while (!'dq.empty() && nums[dq.back()] < nums[i]) {
dq.pop_back() ;

}

dq.push_back(i);

if (i >=k - 1) {
ans.push_back (nums[dq.front (0]);

}

}

return ans;

11.7 W5Av3k

WA, XARHOIR, (A O(n) 28 S BEAT b i, e e ey i R RO 67 B, AT S B
Bl O(1) WS ZREERIRA . B4k MHERSEHRAT.

C++ PG LGN unordered_set, W PATEIRICE R EAEL AT . WA ZE[F 77 fif i
FME, WFEHM unordered_map, W DAIRGEIIHAR, ILRNAESSE, WRITEAST, HHIEH
AR, IR A —A RN R R ARG e R Bl E G — DT h T
TR BRAL, WA — MR 26 MRARIEATSETT, S A sl AR B E T RER 1Y
PEE, RRRAS RS R R T ARR AR HE AL

— MR R A R A SE AT

/] AR ER LA F B R
int MyHash(const int& key, const int& tableSize) {
return key % tableSize;

}

template <typename T>
class HashTable {
public:
// sizef& ¥ B #
HashTable(int size=31) {
hash_table_.reserve(size);
hash_table_.resize(size);

3

~HashTable() {}

/] EReHFRREEFEAME

bool Contains(const T& obj) {
const list<T>& slot = hash_table_[Hash(obj)];
auto it = slot.cbegin();

for (; it != slot.cend() && *it != obj; ++it);
return it != slot.cend();

}

/] EwANE

bool Insert(const T& obj) {
if (Contains(obj)) {
return false;
}
hash_table_[Hash(obj)].push_front (obj);
return true;
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3

/] B
bool Remove(const T& obj) {
1list<T>& slot = hash_table_[Hash(obj)];
auto it = find(slot.begin(), slot.end(), obj);
if (it == slot.end()) {
return false;
}
slot.erase(it);
return true;
}
private:
vector<list<T>> hash_table_;
/] %A EHK
int Hash(const T& obj) const {
return MyHash(obj, hash_table_.size());
}
};

WERFERDNRAMLER, HIBmAEHIALTHE, WA A AFH set/map KA

unordered_set/unordered_map.

1. Two Sum (Easy)
& H ik

MR, A HIUE IS TRl SRR AL

i N i {1

BN RN — D HARME, fhe— RN 2 1 — 405, FORT e AR
i GRIAL R

Input: nums = [2, 7, 11, 15], target = 9
Output: [0, 1]

FERXAEGI, 55 0 ML EE 2 5 1 ASRLEAME 7 A 9.

i

FATHT AR IS Ao Aol P B LA S E TR O, UG DD B A8 1 B, ks
FHZEAAAE target - nums[i], #H7FEAE, WBEHLXPMERIFIA target.

vector<int> twoSum(vector<int>& nums, int target) {

/] BEBF, ERZBFERANMLE
unordered_map<int, int> hash;
vector<int> ans;
for (int i = 0; i < nums.size(); ++i) {

int num = nums[i];

auto pos = hash.find(target - num);

if (pos == hash.end()) {

hash[num] = i;



https://leetcode.com/problems/two-sum/
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} else {
ans.push_back(pos->second) ;
ans.push_back(i);
break;

}

}

return ans;

128. Longest Consecutive Sequence (Hard)
&l H ik

G REOAL, SR BT AL e K LR AR 2K
oy Ao 1R BB

BA—DREA, Wl — R, RRES IR K.

Input: [100, 4, 200, 1, 3, 2]
OQutput: 4

TEXAFEGI R, R RIELLP S [1,2,3.4],

{

]

=

i

WATATAEFA BB — IR, SRR AT MG A R PR R M, TR
HIZ G HIPAA ST, ORISR H I i KBS I B o BADX— i B, JATl ] AR B P
A LTS -

&

int longestConsecutive(vector<int>& nums) {
unordered_set<int> hash;
for (const int & num: nums) {
hash.insert (num) ;
}
int ans = 0;
while ('hash.empty()) {
int cur = *(hash.begin());
hash.erase(cur);
int next = cur + 1, prev = cur - 1;
while (hash.count(next)){
hash.erase(next++) ;
}
while (hash.count(prev)) {
hash.erase(prev--);
}
ans = max(ans, next - prev - 1);
}

return ans;



https://leetcode.com/problems/longest-consecutive-sequence/
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149. Max Points on a Line (Hard)
& H i ik

ST AR, R R & EREAZ DR

i i LA

AR RO, R SIOBAAR it e — VR, SR AP R
AL

Input: [[1,1],[3,2],(5,3],[4,1],[2,3],[1,4]]

MFEA R, FATIE BT R, GRS 204 X BRI TG S5
K, AR A AN SRR ME— i . 00 IMIEEE R A AEE R I S ARARI T L«

AR T — ANy AR TR RN, XA P R, RITAREEE 12
JER AR, o i 2R EaF R T .

int maxPoints(vector<vector<int>>& points) {
unordered_map<double, int> hash; // <&, A /40>
int max_count = 0, same = 1, same_y = 1;
for (int i = 0; i < points.size(); ++i) {
same = 1, same_y = 1;
for (int j = i + 1; j < points.size(); ++j) {
if (points[i] [1] == points[jI[1]) {
++same_y;
if (points[i] [0] == points[j1[0]) {
++same;
}
} else {
double dx = points[i] [0] - points[j]1[0], dy = points[i][1] -
points[j1[1];
++hash [dx/dy] ;
}
}
max_count = max(max_count, same_y);
for (auto item : hash) {
max_count = max(max_count, same + item.second);
}
hash.clear();



https://leetcode.com/problems/max-points-on-a-line/
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3

return max_count;

11.8 ZH ORI

332. Reconstruct Itinerary (Medium)
LB ET )

BN R — S RHLRYRR IR, ERE N A IFK K, IR AXA @& AT 2 7
R WESRAAEZ FTRENE, R I8 FRE fR /N AR .

i i {1

AR TR, R R IR T R YRR, FRTR
FIF -

Input: [[IIMUCII’ "LHR"], ["JFK", IIMUCII], [IISFOH, "SJC"], ["LHR", "SFO"]]
Output: ["JFK", "MUC", "LHR", "SFO", "SJC"]

i

A G R0 L, Hrb i intlys, ([ EES, TR A
1WA oA A RTREAR IS AT R 2l BT DATRATHR 20 2 A G iffr R . ffroe iz
Jai, AT AR R M i B G RATRIIDUT PR R0 P A B MR 1 B & i R o

vector<string> findItinerary(vector<vector<string>>& tickets) {
vector<string> ans;
if (tickets.empty()) {
return ans;
}
unordered_map<string, multiset<string>> hash;
for (const auto & ticket: tickets) {
hash[ticket[0]].insert(ticket[1]);
}
stack<string> s;
s.push("JFK");
while (!s.empty()) {
string next = s.top();
if (hash[next].empty()) {
ans.push_back(next) ;
s.popQ);
} else {
s.push(*hash[next] .begin());
hash[next] .erase(hash[next] .begin());
}
}
reverse(ans.begin(), ans.end());
return ans;



https://leetcode.com/problems/reconstruct-itinerary/
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‘ }

119 Hig S BUr K

—HERIRTZA, AR AL, AR OB A — R B T AR e, 7
IR ARG O B A SR RO AT, WA AR B PR EOME A B %
HIZRFNEA I PR, AT DARR A S — el — e L, R PR Sh SR -

303. Range Sum Query - Immutable (Easy)
i H it i
Bt— MRS, AR P A g e H T, AR R TR R R A

A £
PATF S Bida 4 M el R

vector<int> nums{-2,0,3,-5,2,-1};

NumArray num_array = new NumArray(nums);
num_array.sumRange(0,2); // Result = -2+0+3 = 1.
num_array.sunRange(1,5); // Result 0+3-5+2-1 = -1.

i

X F—HER A, BT DA B SRR R P 2R . SE L — A ‘ﬁ%ﬁ(éﬂ nums K J# ]
[l HT . psum, EIR nums N7 E 2 BT ITA ECF AL psum T DA C++ B
partial_sum pRECEES., AT DA 0 [T — ki nums Z4, I A AR AL )7 8 psumli] = psumli-
17+ nums[i] EMGE . WERRATFZPAFOLE 1 R j ZAECFR, HFETHE psum[j+1] - psumli]
BT,

&

class NumArray {
vector<int> psum;
public:
NumArray (vector<int> nums): psum(nums.size() + 1, 0) {
partial_sum(nums.begin(), nums.end(), psum.begin() + 1);

}

int sumRange(int i, int j) {
return psum[j+1] - psum[il];
}
3

304. Range Sum Query 2D - Immutable (Medium)


https://leetcode.com/problems/range-sum-query-immutable/
https://leetcode.com/problems/range-sum-query-2d-immutable/
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& H iliid
Bt MR E, SERFCRERS P &2 AR, AR BRI K7 T B £k
TR

i i {1
PATR 2 Bdm 2 R ARG o e sumRegion eR B PY AN A 20 Sl 56— U . AR AR,
IS AR AR

vector<int> matrix{{3,0,1,4,2},
{5,6,3,2,1},
{1,2,0,1,5%},
{4,1,0,1,7},
{1,0,3,0,5}
};
NumMatrix num_matrix = new NumMatrix(matrix);
num_matrix.sumRegion(2,1,4,3); // Result = 8.
num_matrix.sumRegion(1,1,2,2); // Result = 11.

FAAT RIZEFN, FATAT DA PR S — 4, RIS & (image integral ). FRATTRIDASEH:
A7 intergral 414, intergral[i][j] R PAGLE (0, 0) e B A0E (-1, j-1) AT AMKITTE
TR R A

wmE 1 s, AT A SRR TR integral FEFE: intergralli][j] = matrix[i-1][j-1] +
integral[i-1][j] + integral[i][j-1] - integral[i-1][j-1], B4 @ikbri%ks + LK T EAEEM + &£
BT R - BB K ARG (A B8R FE) g,

35 1] 2 308 9|11
0| 7|9l 4 3 |15 2531
-+
8 | 1|6 2 11 | 24 | 40 | 48
+
2|3 |0||5 13 | 29 | 45| 58

Pel 11.4: B H 304 - P |- 72 25 e S0, AT BN ISR, AR AL E R I(E D 5+48 +45-40 = 58

2 R, R R K Y E ST, BN E =D -B-C+A, A& E K
ST DA DU BB A3 5 ST I 5 B 5 . DR BV T ORI 4 ) 52 2
Omn), TIHEAINEYIITE 420 (0 O(1).
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3| 5 | 1 | 2B 3t g | 9 |11
0lll7 1] 9] 4 3 | 15|25 | 31
g8lll1 ] 6|2 11 | 24 | 40 | 48
c | - -+
213 ] 0] s 13 | 29 | 45 | 58

| | N
L=

Pel 11.5: BH 304 - P9 2 - e g /il AR FEER, KB E MBCF T S8 - 11-13+3 =37

class NumMatrix {
vector<vector<int>> integral;
public:
NumMatrix (vector<vector<int>> matrix) {
int m = matrix.size(), n = m > 0?7 matrix[0].size(): O;
integral = vector<vector<int>>(m + 1, vector<int>(n + 1, 0));
for (int 1 = 1; i <= m; ++i) {
for (int j = 1; j <= n; ++j) {
integral[i] [j] = matrix[i-1][j-1] + integralli-1][j] +
integralli] [j-1] - integralli-1][j-1];

}
int sumRegion(int rowl, int coll, int row2, int col2) {
return integral[row2+1] [col2+1] - integral[row2+1] [coll] -

integral [rowl] [col2+1] + integral[rowl] [coll];

};

560. Subarray Sum Equals K (Medium)
B ETF
A, FHARFIN kIS AN
i N K R
B AR AN R ks R, ORI R SRR RS X R

Input: nums = [1,1,1], k = 2
Qutput: 2

FERXAFEGI A, FATATAFREN AN [1,1] HELEX A 2 25 F

H

i

AR RIS, AN [R]FG J ik BRI F — - 26 hashmap , FLEIE AT, T {EE
LTSRN Y BRAY YR A ATy B O 1 B, (BB T T 28R /2 psum, JI8 2, hashmap([psum-k]
bV LA e =N LY S RO M

&



https://leetcode.com/problems/subarray-sum-equals-k/
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int subarraySum(vector<int>& nums, int k) {

int count = 0, psum = O;
unordered_map<int, int> hashmap;
hashmap[0] = 1; // Wi EE
for (int i: nums) {

psum += 1i;

count += hashmap [psum-k];

++hashmap [psum] ;
}

return count;

11.10 #5>]

LR
566. Reshape the Matrix (Easy)

BEAAP 2R, AR/,

225. Implement Stack using Queues (Easy)
FAARRIR 7%, FATH R DA stack 523 queue.

503. Next Greater Element II (Medium)

Daily Temperature (175 F1

217. Contains Duplicate (Easy)
A2 Bt S K T AP Wy E S g

697. Degree of an Array (Easy)
TR B A R T A B A RE IE A - Pod i ST B i A e ?

594. Longest Harmonious Subsequence (Easy)

i I TELE P51 ) A T

HER X
287. Find the Duplicate Number (Medium)
FHRERBFWEME . B TARAALE, VRIS BT AR A 87

313. Super Ugly Number (Medium)
S e e BA ) gt X — [



https://leetcode.com/problems/reshape-the-matrix/
https://leetcode.com/problems/implement-stack-using-queues/
https://leetcode.com/problems/next-greater-element-ii/
https://leetcode.com/problems/contains-duplicate/
https://leetcode.com/problems/degree-of-an-array/
https://leetcode.com/problems/longest-harmonious-subsequence/
https://leetcode.com/problems/find-the-duplicate-number/
https://leetcode.com/problems/super-ugly-number/
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870. Advantage Shuffle (Medium)
WERFATF LB I/N KR, T HF—BF R I, B2z A A Bds gt e ?

307. Range Sum Query - Mutable (Medium)
RIAAAZ RS SFIEFARIA , XS] REA S, IREGFR LR — AR LB


https://leetcode.com/problems/advantage-shuffle/
https://leetcode.com/problems/range-sum-query-mutable/

95125 A NLRI A H

C==0-
WA
Q35lE ey A
O F kit O FAF T
12.1 351

FAHER T DAE B AT B . T A e ey LA fR S B B 2R 2, DAy
REF N FAPRATEH , AT R I 2Eal.
12.2 pffep bR
242. Valid Anagram (Easy)
8 H it i

HFIWTASFAF R AL 1 P A2 15 52 A o

i A R
BAPIATATR, fh—DR(E, FoRW AR S LA

Input: s = "anagram", t = "nagaram"
Output: true

e i
FATAT AR i Ay el RGeSO P e B, #c ], T
S AT S Al -

bool isAnagram(string s, string t) {

if (s.length() != t.length()) {
return false;

}

vector<int> counts(26, 0);

for (int i = 0; i < s.length(); ++i) {
++counts([s[i]-’a’];
--counts[t[i]-’a’];

}

for (int i = 0; i < 26; ++i) {
if (counts[i]) {

return false;

}



https://leetcode.com/problems/valid-anagram/
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3

return true;

205. Isomorphic Strings (Easy)
& H ik
FIBTPHAFAFER R A . IR E SO, AT PAE IS — A5 B B R LA [ A A 40
B2 B 1< 1 0 A L R s s 2 S = I E NS N R b e 258 2 W e e S 8
Sy A R
AP TR, R — D RME, SR AR R I L 5.

Input: s = "paper", t = "title"
Output: true

FEXAFEBI A, G s P p. as e T FRFEHUN i 1L e AT, ATRAMERR IS F AT
HAR

FATATARE MG AL— R JESR A PAFFR R OB FAF 58 — U BU L, MR
FRER PRI AL B AR S BN TR — U B L B, IR AR FAFE e . 280k 5L, AT
“paper” FI “title”, {EBEFRATBIAEM PIEH =AFAF “p” M U, KBEANTH R BN L E AR
FES— AT, MR H RO A2 [

bool isIsomorphic(string s, string t) {
vector<int> s_first_index (256, 0), t_first_index(256, 0);
for (int i = 0; i < s.length(Q); ++i) {
if (s_first_index[s[i]] != t_first_index[t[i]]) {
return false;
}
s_first_index[s[i]] = t_first_index[t[i]] =i + 1;
}

return true;

647. Palindromic Substrings (Medium)
& H i ik

HE— T, REAZDAN RIS AR 1 SO E SR A R
i A A

BN DEAFE, B, SRR R AR



https://leetcode.com/problems/isomorphic-strings/
https://leetcode.com/problems/palindromic-substrings/
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Input: "aaa"
Output: 6

/4{/'\@ i%?’?ﬁ“%ﬁ%u% [na"’||an’"a||,naan’naavv’naaau] .

i

AT FRER AT RLBTFAG, [ EI AR, PN U0S B B iy S
T

int countSubstrings(string s) {
int count = 0;
for (int i = 0; i < s.length(); ++i) {
count += extendSubstrings(s, i, i); // a K&
count += extendSubstrings(s, i, i + 1); // H#K/Z

}

return count;

}

int extendSubstrings(string s, int 1, int r) {
int count = 0;
while (1 >= 0 && r < s.length() && s[1] == s[r]) {
__1;
++count;

}

return count;

696. Count Binary Substrings (Easy)
A H il
A 0-1 FAFH, SKEZ/DAERTFAFERI 0 1 B Aflm], H O Al 1 /e gk i
(Fefm 0011, 11005 0101 A5%).,
i N i TR
AR TR, R, ORISR TR AR R

Input: "00110011"
Output: 6

Eﬁ/{\*ﬁé,{pﬂ E‘P , /;\‘/[\ 0 %l] 1 ﬁ%*ﬁﬁﬂ@???ﬁ:%% [11001 1”,"01",”1100”,"10",”001 1||’||01u]0

et it

MZEAEATI DI, LSRN i B A ) FE S K, DAR I S A R R 1
K. 280K, X 00110 iR)a—0n, FATCRIHRLTFRER 1, H A %S 0;
FATCRAA B FREE 2, TR 0 ZHIA T NESR Lo BB RIES R LR T T
UHIRCT ISR, WEAAAE— A BN LA B RO S5 R L A T 45
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int countBinarySubstrings(string s) {
int pre = 0, cur = 1, count = O;
for (int i = 1; i < s.length(); ++i) {
if (s[i] == sl[i-11) {

++cur;

} else {
pre = cur;
cur = 1;

}

if (pre >= cur) {
++count;

}

}

return count;

12.3 55 P
227. Basic Calculator II (Medium)
& H ik
HE— MBI BEOE B TR R, SRHGZEER, HORE AL
i A i DB

AR AR, Wi R, ORI AR,

Input: " 3+5 / 2 "
Output: 5

FEXAFEBI A, FOABRRM LR Tk, BreAZi g s midk 4.

WERFAEF AP E— S, W PAEN A SASZ AR, B /e ml LA
ZA < —MIEBAF, N > TR R R TR AN AR AL B T T ARRR Y
PRSegm T, PIEFATRE 2 > h R AR RoRAE il D e s S 4 2R

B B E AR AT B, AT AAFHE L, A2 DS Dl aE4E

/!l EBH

int calculate(string s) {
int i = 0;
return parseExpr(s, i);

}

/] WEHK - % Hparse \Mr EifT 46 0y R 745 B8
int parseExpr(const string& s, int& i) {
char op = ’+7;
long left = 0, right = O;



https://leetcode.com/problems/basic-calculator-ii/
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while (i < s.length()) {
if (s[i] '= > ) {

long n = parseNum(s, i);

switch (op) {
case ’+’ : left += right; right = n; break;
case ’-? : left += right; right = -n; break;
case ’*’ : right *= n; break;
case ’/’ : right /= n; break;

}
if (i < s.length()) {
op = sl[il;
}
}
++1i;

>

}
return left + right;
}

// HEK - parse AL BiFH N — KT
long parseNum(const string& s, int& i) {

long n = 0;

while (i < s.length() && isdigit(s[il)) {
n =10 * n + (s[i++] - 20?);

}

return n;

12.4 “FRFH LA
28. Implement strStr() (Easy)
W i
FIWr—DFAFER AR — DRI T4, R A E
oy A EREAB

AN EFRFRM DTS, B FR TR TR ALE, A
FFAENR[A]-1,

Input: haystack = "hello", needle = "11"
Output: 2

B

it
{135 44 By Knuth-Morris-Pratt (KMP) 3%, TPATE O(m + n) i[RI FH S A HU 52 ML AL

&

/] EEHK

int strStr(string haystack, string needle) {
int k = -1, n = haystack.length(), p = needle.length();
if (p == 0) return O;



https://leetcode.com/problems/implement-strstr/
https://en.wikipedia.org/wiki/Knuth%E2%80%93Morris%E2%80%93Pratt_algorithm
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}

vector<int> next(p, -1); // *13i7’34ﬁ’fjﬂ{?u AR B0 5 4,
calNext(needle, next); // it next#f4l
for (int i = 0; i < n; ++i) {
while (k > -1 &% needle[k+1] != haystack[i]) {
k = next[k]; // A0 LE, 1587 E

¥

if (needle[k+1] == haystack[i]) {
++k;

}

if (k == p-1) {
return i - p + 1; // Pk ) Blneedlely & K, K EAH ML E
}
}

return -1;

/] BEH - W EnextH 4
void calNext(const string &needle, vector<int> &next) {

for (int j = 1, p = -1; j < needle.length(); ++j) {
while (p > -1 && needle[p+1] != needle[J]) {
p = nextlpl; // W R T —1(rA[E, a7 E M
}
if (needle[p+1] == needle[j]l) {
+p; [/ WRT AR, EHMEENRATERARRK
}
next[j] = p;

12.5 %52]

SRR
409. Longest Palindrome (Easy)

TR AT AR IS [ SCP AR BRI, T DA e Bm 5 b A T Bh i

3. Longest Substring Without Repeating Characters (Medium)

WK ICEE T, R, n] AR EBR st T Bhge it

HEWHERE
772. Basic Calculator III (Hard)

S 227 fy follow-up, 5725

5. Longest Palindromic Substring (Medium)

RAUTFATIFL I T80 R, 7R 1A R PR o th il A Zh &SRR R ke o SE0l

SR 4> O(n®) WA 2 FEI S35, %4 T Manacher’s Algorithm, ‘&1 PATE O(n)
s ) AR K — [P



https://leetcode.com/problems/longest-palindrome/
https://leetcode.com/problems/longest-substring-without-repeating-characters/
https://leetcode.com/problems/basic-calculator-iii/
https://leetcode.com/problems/longest-palindromic-substring/

9138 fRsh PRz R

C==0-
MR %
AR d LeH RIS

O 4 R ag kR KRk

13.1 Bdidhirsrad

(F) BRIty AR ST A B B S AT A — M, I — RN —
ATEET . PRICARZ BER MR AT DA B VR AL BE . A ) TR0, BT A RE L HR U R A (A,
BRI AR EH AR BIZ T SE A REARBUE . W, AR Py B BEFRA RS, FRA I miEE
KIKEE, BRI A EIR S A Z . LeetCode BROIARIHELR IR IR

struct ListNode {

int val;

ListNode *next;

ListNode(int x) : val(x), next(nullptr) {}
};

B TAE A TRE RN, IR MMBRAT i, 2 2 PR 4 R s S T B T BN A8k
FREF B . A PRSIV AT DA ORI A ) - 2 R A B Y Fi Y s R A s A 24
WRAL, RN AT A (dummy node), S ) 24 B EER LT A, XA RIAE R AR
AT R AR, A —A dummy £775, 1R[] dummy->next H[IT] .

T — RV, FRMRRE RMIAN A. R LeetCode a9831% , 4o R ZMIMh—AF &, TVA
ABBATIRIRE R LG e A A, EREERE TR, S TARANNEG, £FENEEELXE
W, AR AR,

13.2 RN IEAERE
206. Reverse Linked List (Easy)

& H fiti ik

B — A R

A R
MIA R, R R I A

Input: 1->2->3->4->5->nullptr
OQutput: 5->4->3->2->1->nullptr



https://leetcode.com/problems/reverse-linked-list/
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il e

I AR TR RO R . TS T IR IR, L]
LU PR S
IS

ListNodex reverseList(ListNode* head, ListNode* prev=nullptr) {
if ('head) {
return prev;
}
ListNode* next = head->next;
head->next = prev;
return reverselList(next, head);

FEBIAR A

ListNode* reverseList(ListNode* head) {
ListNode *prev = nullptr, *next;
while (head) {
next = head->next;
head->next = prev;
prev = head;
head = next;

}

return prev,

21. Merge Two Sorted Lists (Easy)
3 H ik
EWATIEER, R H A AP EE R .

A it FE
BAMAESR, il — R, IR ER GG,

Input: 1->2->4, 1->3->4
OQutput: 1->1->2->3->4->4

il

FAERAE TR, PR EIA. ISR

ListNode* mergeTwolLists(ListNode* 11, ListNodex 12) {
if (112) {
return 11;

}

if (111) {
return 12;

}

if (11->val > 12->val) {



https://leetcode.com/problems/merge-two-sorted-lists/

13.2 45 & o4 3 RIR1E —112/143 -

12->next = mergeTwoLists(1ll, 12->next);
return 12;
}
1l1->next = mergeTwolLists(ll->next, 12);
return 11;

AR SR -

ListNode* mergeTwolLists(ListNode *11, ListNode *12) {
ListNode *dummy = new ListNode(0), *node = dummy;
while (11 && 12) {

if (11->val <= 12->val) {
node->next = 11;
11 = 11->next;
} else {
node->next = 12;
12 = 12->next;

}

node = node->next;
}
node->next = 117 11: 12;
return dummy->next;

24. Swap Nodes in Pairs (Medium)
&l H ik

AR, S A AR XY
Sy A 1R

BA—AEER, W REER R AR .

Input: 1->2->3->4
OQutput: 2->1->4->3

il

AR AT 5L e et B RIMESE, (H—E 2L

ListNode* swapPairs(ListNode* head) {
ListNode *p = head, *s;
if (p && p->next) {
S = p->next;
p->next = s->next;
s->next = p;
head = s;
while (p->next && p->next->next) {
s = p->next->next;
p->next->next = s->next;
s->next = p->next;



https://leetcode.com/problems/swap-nodes-in-pairs/
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p->next = s;
p = s->next;
}
}

return head;

13.3 ey
160. Intersection of Two Linked Lists (Easy)

et H i ik

HEMAHER, FIBTEMREMZT A, HRE M A

i i {1

WAGEPIAEER, Wl — A WITERIAST AL, R[] —AN 255 A

Input:
A: al -> a2
|
v
cl -> c2 -> c3
|
B: bl -> b2 -> b3
OQutput: cl

et i

RiHER A WKW REIM R ER a, H55R B KRB A B RE b, AR
PIBERA RIMEEES N co FAVBIAPIARE, BRI PIAER AT R, LA R B ATt
HEIAEERE R, WRSEh S ) — SR iR AT R kS it . I RTE TR, AR ST
a+ b+ c YWHTHEE R I 2R A K

ListNode *getIntersectionNode(ListNode *headA, ListNode *headB) {
ListNode *11 = headA, *12 = headB;
while (11 != 12) {
11 117 11->next: headB;
12 127 12->next: headA;

}

return 11;

234. Palindrome Linked List (Easy)
3 H ik

LA O(1) =SBl S 20, FIWTEER 215 ul 3L



https://leetcode.com/problems/intersection-of-two-linked-lists/
https://leetcode.com/problems/palindrome-linked-list/
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i N i {1
AR R, Bt MIRME, FORBERRER S

Input: 1->2->3->2->1
Output: true

B

it

&

Fef I PUS TR R BN SRR P A, FHERERVDEME, RIGILE BRI o LR 2

HH4E

!/l EEHK
bool isPalindrome(ListNode* head) {
if ('head || 'head->next) {
return true;
}
ListNode *slow = head, *fast = head;
while (fast->next && fast->next->next) {
slow = slow->next;
fast = fast->next->next;
}
slow->next = reverselList(slow->next);
slow = slow->next;
while (slow) {
if (head->val != slow->val) {
return false;

}
head = head->next;
slow = slow->next;
}
return true;
}

ListNode* reverseList(ListNode* head) {
ListNode *prev = nullptr, *next;
while (head) {
next = head->next;
head->next = prev;
prev = head;
head = next;

}

return prev;

13.4 %5>]

JET e
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83. Remove Duplicates from Sorted List (Easy)

HR LeetCode %A 3 il 2K, (E@FRATIIIR B BRI NAF,  JCH Y4 80 H B sRAR AN B ) i
i
328. Odd Even Linked List (Medium)

RERUH AR (A L, T AL H S A

19. Remove Nth Node From End of List (Medium)
BESRFATT AT DABE I PR T ST 2 b i, o n] AR AR 7 ik 2 R n A9, ol
3 3k
Ry A )
148. Sort List (Medium)
A PSRRI EER T UG, PTRAXTEER AT IHIFHET -

e e e


https://leetcode.com/problems/remove-duplicates-from-sorted-list/
https://leetcode.com/problems/odd-even-linked-list/
https://leetcode.com/problems/remove-nth-node-from-end-of-list/
https://leetcode.com/problems/sort-list/

9 145 IR —=Slme T i

C==o0-
A%
U HAE LN d AP B ik R
0 kregig)a O =L E B
O BRI O gk

14.1 Bdshirsirai

T (BR) SERATHR, FATHH BRI R X (binary tree), RIEAT SR E A
PIATAT R HERAREH B, B A AFAEDRRREEH . LeetCode BROINMII /R T AIT

struct TreeNode {

int val;

TreeNode *left;

TreeNode *right;

TreeNode (int x) : val(x), left(NULL), right(NULL) {}
};

WA, HEHERMTEEENREL T AT R

14.2 bR

Xof L B I8, HE4E LeetCode ik A E WS one-line code, Bff Fil—4 74X it fift e i) 4,
1 if-else FIWHE R4S B S ER . RAT0 S BR X HE R, (ARTFITF, 24
ISR AL if-else HIWTIEA] .

ERZIHE, WHERM S SR RERESEME, FHIABASXr .

104. Maximum Depth of Binary Tree (Easy)
8 H it i
SRR B R IRBE

o A £
AR, R R, ORI KRR .

Input:

/' \



https://leetcode.com/problems/maximum-depth-of-binary-tree/
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‘Output: 3

i

AL, FATAT MRy R A R TR

int maxDepth(TreeNode* root) {
return root? 1 + max(maxDepth(root->left), maxDepth(root->right)): 0

“w

110. Balanced Binary Tree (Easy)
& H ik
FIWT— A SR APA . BT E SO, TR ERE T A, RIS SRR B
WZEANFRT 1,
A LA
AR — DT, i — MR, R T

Input:
1
/\

4 4
OQutput: false

PR AT SR I B IR B, (AP Ty — 2 FRA 5 B S G A B 1A (0 TR B A T
A, TRACRIANTEAL BT A B E A T, WA PR el —A-1, (AT HAK3E Y
AA] ARG 2 AR B T (AR T LR TRT B, 2 SR T O (BRI AT 5 (HLA 2R b R — I B
R HEBEI AR, D B AR T mT DAY 4 BT BRETE] )

// ER%K
bool isBalanced(TreeNode* root) {
return helper(root) != -1;
}
/ R
int helper(TreeNode* root) {
if ('root) {
return 0;
}
int left = helper(root->left), right = helper(root->right);



https://leetcode.com/problems/balanced-binary-tree/
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if (left == -1 || right == -1 || abs(left - right) > 1) {
return -1;

}
return 1 + max(left, right);

543. Diameter of Binary Tree (Easy)
i H it i
R K B . EARRE SO OB AR Y s A o) PR R .

o A £
AR, R, R K E .

Input:
1
/' \
2 3
/\
4 5
Output: 3

TEEXEGI R, R EARRE (4,2,1,3] F1[5.2,1,3].

i

[EIREAY, FATAT AR AR AL P . AR 2 R, FEFRATALBERAS TRy, FRATHE Ry
R EAR (M IR [0 R ELR AN Y o 3202 RO BB i K AR R 2 i TR Y S e i
B (BIWIRKE); ﬁ'ﬁu%ﬂu_@ﬁmuﬁ¥fﬂﬁﬁw RN R EARE (BI—0KEE), (M
RO a8 [ F A AT PASE 2 338 U1 BE 7 ST A i e K BRI o

// ER%K

int diameterOfBinaryTree(TreeNode* root) {
int diameter = 0;
helper(root, diameter);
return diameter;

}
// HEE
int helper(TreeNode* node, int& diameter) {
if ('node) {
return O;
}
int 1 = helper(node->left, diameter), r = helper(node->right, diameter);
diameter = max(l + r, diameter);
return max(l, r) + 1;
}



https://leetcode.com/problems/diameter-of-binary-tree/
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437. Path Sum III (Medium)

it H ik
MBI, SR 2 A AR RER MR T E (H

i A A 1R
AR, R, R 2 DR R R AR

Input: sum = 8, tree =
10
/ \
5 -3
/N N\
3 2 11
/N N\
3 -2 1
OQutput: 3

X ARG, HCh 8 AR —IA =4~ [15,31,05.2,11,[-3,111].

{

]

="

i
IR R, TR IS (1) WRGEIURY MMA%ﬁ,MZFMﬂi A TE

T, BUEIIATT R (2) AR EROZAT SUMARRAR , WX A S TR T .
DA T7 SRR 5 R B AT B — R L, L TR RS AT U A2

&

/] EREK
int pathSum(TreeNode* root, int sum) {
return root? pathSumStartWithRoot(root, sum) +
pathSum(root->left, sum) + pathSum(root->right, sum): O
}

// % E %, long longli btest case® A%uith, — M1 T Ainthlw
long long pathSumStartWithRoot(TreeNode* root, long long sum) {
if ('root) {
return O;
}
long long count = root->val == sum? 1: O;
count += pathSumStartWithRoot (root->left, sum - root->val);
count += pathSumStartWithRoot(root->right, sum - root->val);
return count;

101. Symmetric Tree (Easy)
SR
FIWT— U2 XFR



https://leetcode.com/problems/path-sum-iii/
https://leetcode.com/problems/symmetric-tree/
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i N i {1
BN, - MRE, R iE SRR

Input:
1
/' \
2 2
/ N/ N\
3 44 3
Output: true

i

FIBE— AR XIFRSF O T IR 2o TR XIRR . 23— eI SR I~ T2 B AT <
SO PRI AE IS DU - (1) WERPIAS TAECN BI85, WETIMHSEENR (2)
WERPIAS TG — A RREE, WEAIRHSESARXR (3) WESRPASTRARY S EA R,
TERTRARESAXIFR (4) HRAEHSEEOFRER, BT AP

i

/] EEE
bool isSymmetric(TreeNode *root) {
return root? isSymmetric(root->left, root->right): true;

}

/] %R
bool isSymmetric(TreeNode* left, TreeNode* right) {
if ('left && !'right) {
return true;

}

if (tleft || !right) {
return false;

}

if (left->val != right->val) {
return false;

}

return isSymmetric(left->left, right->right) && isSymmetric(left->right,
right->left);

1110. Delete Nodes And Return Forest (Medium)
& H ik

FRE — B SURP R — LU, SR i SO RO W R RS, AR T4

i {1

2R UM AT — D4R, S — L, MR T (AR
T



https://leetcode.com/problems/delete-nodes-and-return-forest/
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Input: to_delete = [3,5], tree =

i

T L R R A A0 AR i A BRI, DA R AR AT A R TR B [
i, T SRR A, PTRARES, MR R R B A SRR SRS
HOS—lAR,  IGeT2I9 59 BE ALz H e

i

// EEHK
vector<TreeNode*> delNodes(TreeNode* root, vector<int>& to_delete) {
vector<TreeNodex> forest;
unordered_set<int> dict(to_delete.begin(), to_delete.end());
root = helper(root, dict, forest);
if (root) {
forest.push_back(root);
}
return forest;

}

/] % EB
TreeNode* helper(TreeNode*x root, unordered_set<int> & dict, vector<TreeNodex> &
forest) {
if ('root) {
return root;
}
root->left = helper(root->left, dict, forest);
root->right = helper(root->right, dict, forest);
if (dict.count(root->val)) {
if (root->left) {
forest.push_back(root->left);
¥
if (root->right) {
forest.push_back(root->right);
}
root = NULL;
}

return root;
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14.3 )zl i

FATRT LAGUH ) BEALSet AT IRV T« ¥ERE, S B S A SR 23 A 24 il J2 1
TR — 200 5, USRI ff P —J2 075 A0S, 224 B BAS o 074 S 0002 24 B2 A 19 A
B, R B X 2215 G, L RE PRI Ul Py PR 24 i R

637. Average of Levels in Binary Tree (Easy)
8 H it
AR, SRR BB PSR
Sy A R
AR TXHR, R, FORTE AN

Input:
3
/ \
9 20
/ \
15 7
Output: [3, 14.5, 11]

T BEOL et AR, FATAT MR D7 R U 2 P4

vector<double> averageOfLevels(TreeNode* root) {
vector<double> ans;
if (lroot) {
return ans;
}
queue<TreeNodex> q;
q.push(root);
while (!'q.empty()) {
int count = q.size();
double sum 0;
for (int i = 0; i < count; ++i) {
TreeNode* node = q.front();
q.popQ);
sum += node->val;
if (node->left) {
q.push(node->left);

}
if (node->right) {
q.push(node->right);
}
}
ans.push_back(sum / count);
}

return ans;



https://leetcode.com/problems/average-of-levels-in-binary-tree/

2
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‘ }

144 P

F PPl T ok g A Py 2 = R TR IS S # 2ak D7 — UM 7 2K AT T AEXT
RUTRBIFA —RAE, Heseamlm. BT —Rpu,

PPl P el P A 4G P DD Ze 4 ., sl DDA 1 s, JRATAS 20 s D Iy e [124 53
6]

void preorder(TreeNode* root) {
visit(root);
preorder (root->left) ;
preorder (root->right);

}

HR P D el P e e PR P A R, de e AT R, AR R ks Iy e (425113
6]

void inorder (TreeNode* root) {
inorder (root->left);
visit (root);
inorder (root->right);

JE PP P e P 72 R, PR DA SR, al ST R, AR R Dy e (45263
1]

void postorder (TreeNode* root) {
postorder (root->left) ;
postorder (root->right) ;
visit(root);

105. Construct Binary Tree from Preorder and Inorder Traversal (Medium)

& H iliid

ZRE A UM Ry DA Rl P AR, SR A . B AR AN AE A A A
Ao


https://leetcode.com/problems/construct-binary-tree-from-preorder-and-inorder-traversal/
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i N i {1
WA HERRAL, o RIS R Tk A T Pl AR e U

Input: preorder = [4,9,20,15,7], inorder = [9,4,15,20,7]
Output:

/\

i

A TE LA FEGI I T AR S JIP R DTS — N R0 4, TEUCR 4 2 ARTT
AT AR PPl 45 2R B ) 4 AT L, MR T D PR ] ARG, 4 A o e AL
WY ZEFRALA 22T, R0 1, XA R AP 4 Z )5/ 1Ay (9)5 4 e s
i PR E A TR AT, RO 3, W R E IR A LR R Y 3 N A
TR, AT DA AT RRG AT R R T O O AR ALE, AT AT
DAJHE A 2 B B o Pyl DT PR 45 o

!/l ERE
TreeNode* buildTree(vector<int>& preorder, vector<int>& inorder) {
if (preorder.empty()) {
return nullptr;
}
unordered_map<int, int> hash;
for (int i = 0; i < preorder.size(); ++i) {
hash([inorder[i]] = i;
}
return buildTreeHelper(hash, preorder, O, preorder.size() - 1, 0);

}

/] H A
TreeNode* buildTreeHelper (unordered_map<int, int> & hash, vector<int>& preorder
, int s0, int e0, int s1) {
if (s0 > e0) {
return nullptr;
}
int mid = preorder[s1], index = hash[mid], leftLen = index - sO - 1;
TreeNode* node = new TreeNode(mid) ;
node->left = buildTreeHelper (hash, preorder, sO, index - 1, s1 + 1);
node->right = buildTreeHelper(hash, preorder, index + 1, e0, sl + 2 +
leftlen);
return node;

144. Binary Tree Preorder Traversal (Medium)
&l H itk

NI, S BE SOR Y  ak



https://leetcode.com/problems/binary-tree-preorder-traversal/
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i N i {1
AU, L, S ORIk P AR

Input:
1
\
2
/
3
Output: [1,2,3]

DA R A SR AR I, PR FRAT AT LA i Bk SE B R i [y o AR -

vector<int> preorderTraversal (TreeNode* root) {
vector<int> ret;
if ('root) {
return ret;
}
stack<TreeNode*> s;
s.push(root);
while (!s.empty()) {
TreeNodex node = s.top();
s.pop(Q);
ret.push_back(node->val);
if (node->right) {
s.push(node->right); // 4 )5 2, (Ril & TH 48 H
}
if (node->left) {
s.push(node->left);
}
}

return ret;

14.5 A fRp

AR (Binary Search Tree, BST) Jg—FRRIRA) SR - X TR AL, AT
A R/ INT ST GG, oA TR P I T R R T 45 T G R E . X T —
ANTXAEHM, FATATATE O(log n) WIS E] N A4 —MEREAFAE: MARTTRITIR, A  Bi9 A
MR TR 2258, A Ay S E DT EREN AT E . RN = SRR A
PR, Xk He e e g R 45 5 R HERF e R 52

AR R SE BT
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/\

o
2

template <class T>
class BST {
struct Node {
T data;
Nodex* left;
Node* right;
};

Node* root;

Node* makeEmpty(Nodex t) {
if (t == NULL) return NULL;
makeEmpty (t->left) ;
makeEmpty (t->right) ;
delete t;
return NULL;

}

Node* insert(Nodex t, T x) {
if (t == NULL) {
t = new Node;
t->data = x;
t->left = t->right = NULL;
} else if (x < t->data) {
t->left = insert(t->left, x);
} else if (x > t->data) {
t->right = insert(t->right, x);
}
return t;

3

Node* find(Nodex t, T x) {
if (t == NULL) return NULL;
if (x < t->data) return find(t->left, x);
if (x > t->data) return find(t->right, x);
return t;
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Node* findMin(Node* t) {
if (¢t == NULL || t->left == NULL) return t;
return findMin(t->left);

}

Node* findMax(Node* t) {
if (t == NULL || t->right == NULL) return t;
return findMax(t->right);

}

Node* remove(Nodex t, T x) {
Node* temp;
if (t == NULL) return NULL;
else if (x < t->data) t->left = remove(t->left, x);
else if (x > t->data) t->right = remove(t->right, x);
else if (t->left && t->right) {
temp = findMin(t->right);
t->data = temp->data;
t->right = remove(t->right, t->data);
} else {
temp = t;
if (t->left == NULL) t = t->right;
else if (t->right == NULL) t = t->left;
delete temp;
}

return t;

public:
BST(): root(NULL) {}

“BSTO {
root = makeEmpty(root);
}

void insert(T x) {
insert(root, x);

}

void remove(T x) {
remove (root, x);

}
};

99. Recover Binary Search Tree (Hard)
& H ik
RE AR, AP A NDASR T, AR .
i A A
AR MRA T S AR, R O e B AR A
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Input:
3
/\

TEXFEBI, 2 713 YA/ O T .

FATRT ASE A H il Pk~ — AR, [RIINBCE —A prev g5, 105 24 AT A ke P
IR R AR BT RUKT prev 1 RUME, VIR ZRBEUT . A — D EIT 2 A0 i A
FEAld R B T — R 58, BRI AR AR T R TR st AR B T PR
B, RS B N A

/] EEHK
void recoverTree(TreeNode* root) {
TreeNode *mistakel = nullptr, *mistake2 = nullptr, *prev = nullptr;
inorder(root, mistakel, mistake2, prev);
if (mistakel && mistake2) {
int temp = mistakel->val;
mistakel->val = mistake2->val;
mistake2->val = temp;

}
}
/] &
void inorder(TreeNode* root, TreeNodex*& mistakel, TreeNode*& mistake2, TreeNode
x& prev) {
if ('root) {
return;
}

if (root->left) {
inorder(root->left, mistakel, mistake2, prev);
}
if (prev && root->val < prev->val) {
if ('mistakel) {
mistakel = prev;
mistake2 = root;
} else {
mistake2 = root;

}
cout << mistakel->val;
cout << mistake2->val;
}
prev = root;
if (root->right) {
inorder (root->right, mistakel, mistake2, prev);
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3

669. Trim a Binary Search Tree (Easy)
& H i ik

BT NERMAPAEEL R, B L <R, RIEHIL UKW, @G0 EIA
TR EAAE (L, R] TS A

W

w1
AR AR AR L AR, it — B B i S

Input: L = 1, R = 3, tree =
3
/ \

A AR RN R AR, BATAT AR ZR 2 MR i I AT AR ) A B

TreeNode* trimBST(TreeNode* root, int L, int R) {
if ('root) {
return root;
}
if (root->val > R) {
return trimBST(root->left, L, R);
}
if (root->val < L) {
return trimBST(root->right, L, R);
}
root->left = trimBST(root->left, L, R);
root->right = trimBST(root->right, L, R);
return root;

14.6 “y~ HLpH

TS (Trie) HITFFIBr7 45 5 R A7 R HA M P AR il 2

E—— e e



https://leetcode.com/problems/trim-a-binary-search-tree/
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/A\
@5 11\"
’a/d\n /5
(@) Gon

el 14.2: 7, fE6E T LR AL to. tea. ted. ten. i, in fllinn, DASEATHHIR

WAL B 7 SR P R R R AN A — A AE 1T B ) e, R
(A, FEH AR A RIS IR AER RN, HIoiki s SR R B 4. AR
T — SR n B AR 10 DAY, WERFATEE N 74, WIRTDAAE O(n)——i M) O(1)
TRl N ZE R 3R, BN R IEE/D.

208. Implement Trie (Prefix Tree) (Medium)
A H ik
SRS A F AR, SCRFPGE IR A BRI . AR AR B R R P B

A o B RE
PATF S B 45 #4048 A 151

Trie trie = new Trie();
trie.insert("apple");
trie.search("apple"); // true
trie.search("app"); // false
trie.startsWith("app"); // true
trie.insert("app");
trie.search("app"); // true

PATR 27 SR ) LAY S 9k

class TrieNode {
public:
TrieNode* childNode[26];
bool isVal;
TrieNode(): isVal(false) {
for (int i = 0; i < 26; ++i) {



https://leetcode.com/problems/implement-trie-prefix-tree/
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childNode[i] = nullptr;

};

class Trie {

TrieNode* root;

public:

Trie(): root(new TrieNode()) {}

/] 1T AN — AN
void insert(string word) {
TrieNode* temp = root;
for (int i = 0; i < word.size(); ++i) {
if ('temp->childNode [word[i]-’a’]) {
temp->childNode [word[i]-’a’] = new TrieNode();

}
temp = temp->childNode[word[i]-’a’];

}
temp->isVal = true;

}

7/ BT R E A —
bool search(string word) {
TrieNode* temp = root;
for (int i = 0; i < word.size(); ++i) {
if ('temp) {
break;
¥
temp = temp->childNode[word[i]-’a’];
}

return temp? temp->isVal: false;

}

/1 HITF AR — A NAT R R
bool startsWith(string prefix) {
TrieNode* temp = root;
for (int i = 0; i < prefix.size(); ++i) {
if ('temp) {
break;
}
temp = temp->childNode[prefix[i]-’a’];

}

return temp;

14.7 %5>]

JETliAfE %
226. Invert Binary Tree (Easy)
T5HEIH, VRAT AYE AT N S8 X TE

e e e


https://leetcode.com/problems/invert-binary-tree/

147 %3] — 132/143 -

617. Merge Two Binary Trees (Easy)
[FIFERY, AT W] DARAAR E -

572. Subtree of Another Tree (Easy)
TREEXFRII LR IR, B 12K

404. Sum of Left Leaves (Easy)

B2 — AT BRI —R R T R, TR — S, RoRY
BT RS AT R 2 A5
513. Find Bottom Left Tree Value (Easy)

e N AT A AT AT ERX R AR, ATZ MR B E?

538. Convert BST to Greater Tree (Easy)
S Sl Dy 77 2Ok Pt AT U TR IR

235. Lowest Common Ancestor of a Binary Search Tree (Easy)
FIH BST MARFPET, 33X 38 AT AR ERAA 58 1
530. Minimum Absolute Difference in BST (Easy)

ICAFRATIIBL , 4T BST RE M) Bl g ?

T i xfi 15
889. Construct Binary Tree from Preorder and Postorder Traversal (Medium)

FEATTEPIRE DT AEAR, FNTHR T AR Y 254 .

106. Construct Binary Tree from Inorder and Postorder Traversal (Medium)

FEALTE PR DA, FATHR AT AT 457 o

94. Binary Tree Inorder Traversal (Medium)

PRI Ay iy P J i 3 P A S B T TR RS2 S B A e, R FRAT R B P AR S B

145. Binary Tree Postorder Traversal (Medium)
PR A e Je i e A S, TS U IS 2 SE @ AR 4, IR IR AT S e A B S B

236. Lowest Common Ancestor of a Binary Tree (Medium)

BAEAZE BST, el — XM 1, %E AN


https://leetcode.com/problems/merge-two-binary-trees/
https://leetcode.com/problems/subtree-of-another-tree/
https://leetcode.com/problems/sum-of-left-leaves/
https://leetcode.com/problems/find-bottom-left-tree-value/
https://leetcode.com/problems/convert-bst-to-greater-tree/
https://leetcode.com/problems/lowest-common-ancestor-of-a-binary-search-tree/
https://leetcode.com/problems/minimum-absolute-difference-in-bst/
https://leetcode.com/problems/construct-binary-tree-from-preorder-and-postorder-traversal/
https://leetcode.com/problems/construct-binary-tree-from-inorder-and-postorder-traversal/
https://leetcode.com/problems/binary-tree-inorder-traversal/
https://leetcode.com/problems/binary-tree-postorder-traversal/
https://leetcode.com/problems/lowest-common-ancestor-of-a-binary-tree/
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109. Convert Sorted List to Binary Search Tree (Medium)
TEHEGF P ) BERAE I BST . 2 145 BST R&-PAl, FATHRETHREERN A

897. Increasing Order Search Tree (Easy)
U BST Fl— MR, 55075 BIER IR HRAERIY , 75 Wm] BE < PR %

653. Two Sum IV - Input is a BST (Easy)

Mgy, X TE R T RE AT ARG E] o

450. Delete Node in a BST (Medium)

BT IRENCEM T R, AR A S O I8 B R AR MR T R AT A
T R I R AT


https://leetcode.com/problems/convert-sorted-list-to-binary-search-tree/
https://leetcode.com/problems/increasing-order-search-tree/
https://leetcode.com/problems/two-sum-iv-input-is-a-bst/
https://leetcode.com/problems/delete-node-in-a-bst/

U ERRE 1 | P ¢

O BN Qa3
1 =5

15.1 Bdidhirsrad

VENTRE =Z01% 2 =, BRI TR . B N A1 (directed) BTG (undirected), 75
G35 (cyclic) SIGHEFR (acyclic), i1 sitHi%E (connected) SAAHIE (disconnected). HH[IZ
—AHEER TC R TCEAE, TS — AR AR R A I (Directed Acyclic Graph, DAG).

Pel 15.1: A7 ) JEER PRI 51

Bl F A AR TT ik BB 3 n AT m AR B R EROR DT IR R A
(adjacency matrix ) : FATAI AR —A> nxn WHELFE G, BISREE 1 N5 S M55 3558, W GIHl(]
=1, RZH 05 WERERICHE), WX AR AR, B Gl = G, 5 —fFm
T AR (adjacency list) : FATTAT DAL — AU Ry n 8L, BEAMALHE 1 e 4
HCE R, TR I REE R ET A B S RITA AR, (RSB REERA
SCRPPGEE SR 1A R A, PR R DT IR T DR H 5 208 M. Rtz A, A
AT DA 3 —AS m x 2 BYAE PR AE A 1.

15.2 5K

oy R AR G R, RN T B SEIR AR . MR AT DA R G x]  h  EA TE
@, FFHARUEARSBAY Y B O], ABA L

785. Is Graph Bipartite? (Medium)


https://leetcode.com/problems/is-graph-bipartite/
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& H iliid
S, HRTELE SR Ay,
A o LSRR

i AN JRAPIREERIOR A (ANOIE 0 FUSBEEERN (1,31, FoR 045 1, 05 3 /i) Hih2
—MERME, FRERE .

Input: [[1,3], [0,2], [1,3], [0,2]]
0----1

| I

| I

3----2

OQutput: true

FEXAFEGI, FATATME (0.2} 20—, 48 {1.3} 8% —4l.

il

A BASNFI BEOLSEAR R, AT DA ARG R b T e &, FF BAS A2 A B @A [F] Y
AR SAAE . FERAEAUE S, AT 0 Fon RIS R /L, 112 SRR B .

bool isBipartite(vector<vector<int>>& graph) {
int n = graph.size();
if (n == 0) {
return true;
}
vector<int> color(m, 0);
queue<int> q;
for (int 1 = 0; i < n; ++i) {
if (lcolor[il) {
q.push(i);
color[i] = 1;
}
while (!'q.empty()) {
int node = q.front();
q.popQ);
for (const int & j: graphl[node]) {
if (color[j]l == 0) {
q.push(j);
color[j] = color[node] == 2 7 1 : 2;
} else if (color[node] == color[jl) {
return false;

}

}
}

return true;
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15.3 #htbHEry

i HEF (topological sort) J&—Fhi LI, A [l PR EIHEF 15835 o 482 A7 1) JCBR I R g
N AR, BAHEENTHEE RIS & R R 5 1 38R s, WA R 1 —EAE
JZ T WM R AR R ME—RY, B DA AR PRRIT

210. Course Schedule II (Medium)

et H i ik

ZE N AR LA BT BB TR, SKATDA—U M E5E B BRI T«
i N i {1

AR IR, ORI, R TR, SR AT (A (1,01 2R b
PR 1 ZHAAUE FIRAR 0) . i@ —D—4E8d, FniiiMETER.

Input: numCourses = 4, prerequisites = [[1,0],[2,0],[3,1],[3,2]]
Qutput: [0,1,2,3]

TERXAFEBI A, 5 — Rl AT B2 10,2,1,3],

i

AT PSS — B A MO I, O AT B A X B IR AR T Y S g
CERFANSRIRAE | 6P URAR j, ABAUREE | T2 ERAE § ATTRISEIB 58 . SRR AT 3N 100 EDUL PR -

AN AT AR 0 ) L SE R — P o0 - A1l il A T, JEAJEN 0
T (RIBCA BB IR ZOR) MBS e YO BB PR A3 i, BT RUicE H
HIHEPRACR , I AT ESR MR R 15 AT Al R oAy SRR 0 BIoA i e 1 R
HEBsE (AR O0), FA XN AIMABRS T . 2SR T BB B sE s, SERA A /Y
TR HER Y, S AR AR ER T ik B SE BT A IR AR .

vector<int> findOrder (int numCourses, vector<vector<int>>& prerequisites) {
vector<vector<int>> graph(numCourses, vector<int>());
vector<int> indegree(numCourses, 0), res;
for (const auto & prerequisite: prerequisites) {
graph [prerequisite[1]] .push_back(prerequisite[0]);
++indegree[prerequisite[0]];
}
queue<int> q;
for (int i = 0; i < indegree.size(); ++i) {
if (lindegreel[il) {
q.push(i);
}
}
while (!q.empty()) {
int u = q.front();
res.push_back(u) ;
q.popQ);
for (auto v: graph[u]) {



https://leetcode.com/problems/course-schedule-ii/
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--indegree[v];
if (!indegreel[v]) {
q.push(v);
}
}
}
for (int i = 0; i < indegree.size(); ++i) {
if (indegree[i]) {
return vector<int>();
}
}

return res,;

15.4 %5>]

FERBE e
1059. All Paths from Source Lead to Destination (Medium)
FE IR PR B U0 S48 2R AT AR R R 40 1y VRl i [ A, EL R VR I R B T 2R

35319 (3):3

1135. Connecting Cities With Minimum Cost (Medium)
EHHLCANXBEEBEEE T, A KX A SIS T T AR EH . T ik

TSN Gy, W5 HRe R 52BN . AR 5885/ VA A (minimum spanning tree, MST) )3k

W, JEE T AT RNy R0RAS . Prim’s Algorithm, FIJ G Se BAS e 550/ MTHAE LA B Kruskal’s

Algorithm , HEFF 58 I A4

882. Reachable Nodes In Subdivided Graph (Hard)

XIEBEFHIE TR, RAPEL ARSI JHE . A8 2T R A
B, B Bellman-Ford FRJFIAERHATE, PAM Dijkstra Jo 5l SR RAEIK L.
Rzpit, A2 LeetCode fRAVAMI R AIAEAY, R AL HE B8 AATIRA AT



https://leetcode.com/problems/all-paths-from-source-lead-to-destination/
https://leetcode.com/problems/connecting-cities-with-minimum-cost/
https://leetcode.com/problems/reachable-nodes-in-subdivided-graph/

945 16 55 MR ARG EH

C==0-

PIAEE S
Q3% O S eHAEE
QEE
16.1 515

FRTA L, FeiTl R BRait, AR S =8 %A C++ HAFY STL 4.
XL, FATA TR ZA N 2B SR 8, 187 B LR s 45 A T i S Rk
g, FATERES. P EAE.

16.2 i

J#E4E (union-find, B disjoint set) T ABIASHUAEIE M5, HF EL AT DA R s Wy g >
RO IE . BBUTAE n DT, AR PIrA T RISCER N A T RIREER A1 A j I
FATATLARS i BSCRARA §5 BRRCEAT PN RS RIEERS, FRATHT AR 1 A1 j AOALSE R iR
LN

@ ® ﬁ?) CNC
@ © @ O
ﬂunion(c.d}
@ ®
é
ﬂunion(a_c)
@ ©®
® (©
C
ﬂfinﬂ(d}
(3) ®
® © O

Pel 16.1: FFEARAEG], Horh union BAET DARFPI NS A HELE L, find #R4E R AZIRS E T RHLsE, IFH
AR AT LARYIG , REEE A2 R0 B AT
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684. Redundant Connection (Medium)
B EFD

TETEI B — 4510, BBRE 2Rz B RERS O — B (RITCRIEERE) . WA 2R, 1R
7 S PP B AR S R AR A0

H N S B RE B

AR YA, FORTAR SRR 5 R — A, FORTRE
PRt OO BRI PATY R) o

Input: [[1,2], [1,3], [2,3]]
1

/\

2 -3

Qutput: [2,3]

{

]

=

firt
PR A T S W A5 A B AR A, BT DAFRATT T DA I - A S R ok e S 1R . AR S
PEIEWTR PR

&

class UF {
vector<int> id;
public:
UF(int n): id(n){
iota(id.begin(), id.end(), 0); // iotafd Ao LI 44146k 4 0% n-
}

int find(int p) {
while (p != id[p]) {
p = idl[pl;
}
return p;

}

void connect(int p, int q) {
id[find(p)] = find(q);
}

bool isConnected(int p, int q) {
return find(p) == find(q);
}
};

class Solution {
public:
vector<int> findRedundantConnection(vector<vector<int>>& edges) {
int n = edges.size();
UF uf(n + 1);
for (auto e: edges) {
int u = e[0], v = e[1];



https://leetcode.com/problems/redundant-connection/
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2 A

if (uf.isConnected(u, v)) {

return e;
}
uf.connect(u, v);
}
return vector<int>{-1, -1};
}
};
AT A, AT AT B A AR A IR A A . AR B R
class UF {
vector<int> id, size;
public:
UF(int n): id(n), size(n, 1) {
iota(id.begin(), id.end(), 0); // iotaw 47 7 LLIE 40414745 {1 A 0% n-1
}
int find(int p) {
while (p != id[pl) {
id[p] = id[id[pl]; BREYE, FHETRERER
p = id[pl;
}
return p;
}
void comnect(int p, int q) {
int i = find(p), j = find(q);
if (1 1= 3) {
/] BHKREH BREIBERER NN EGEHAERERAMESLSTE
if (sizel[i] < sizel[jl) {
id[i] =
size[j] += sizel[i];
} else {
id[j] =
size[i] += sizel[j];
}
}
}
bool isConnected(int p, int q) {
return find(p) == find(q);
}
};

16.3 S5 Bdhsi
X —ZHE 75 R A unordered_map 5 map ffiBicsk, MIMNESHE: FREC_L vector 3 list
ATEARAEAE AT T S bk S

146. LRU Cache (Medium)


https://leetcode.com/problems/lru-cache/
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& H iliid

Bt — A E R/, S D il il 12277 (least recently used cache, LRU). - UCRHE BIBAR
WA, VAL s A7 WAFFE R R R IR, %R AL (A . #2242
ARG OU TR —ASHr G BRA R, FERRRIFNGEL, SARER, %G SR
PR

A i L RE
PATT REARESH R REBL . 257 — AN K/INR n AT, FA 173 B AT 5/ fpeafs 1 S
AT R BT o

LRUCache cache = new LRUCache( 2 /* capacity */ );
cache.put(1, 1);
cache.put(2, 2);

cache.get(1); // returns 1

cache.put(3, 3); // evicts key 2
cache.get(2); // returns -1 (not found)
cache.put(4, 4); // evicts key 1
cache.get(1); // returns -1 (not found)
cache.get(3); // returns 3
cache.get(4); // returns 4

AR —A 53R list<pair<int, int>> SEAEAE B key Fl value, #E3RBHEH: )T B A 5
IE R IE Y, s BAERER S . M RMTEE—MREF R IENAL un-
ordered_map<int, list<pair<int, int>>::iterator> YA TRIEIE R, TEECEEHE R 205 E 7 5= 11

splice PRHOK EHZ EH ALY (cache hit) IFAYAFEL, BIFERE AR A4y miFs Sl o R Sk
sy

NN O

class LRUCache{
unordered_map<int, list<pair<int, int>>::iterator> hash;
list<pair<int, int>> cache;
int size;
public:
LRUCache (int capacity):size(capacity) {}

int get(int key) {
auto it = hash.find(key);
if (it == hash.end()) {
return -1;
}
cache.splice(cache.begin(), cache, it->second);
return it->second->second;

}

void put(int key, int value) {
auto it = hash.find(key);
if (it != hash.end()) {
it->second->second = value;



https://en.wikipedia.org/wiki/Cache_replacement_policies#Least_recently_used_(LRU)
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return cache.splice(cache.begin(), cache, it->second);
}
cache.insert(cache.begin(), make_pair(key, value));
hash[key] = cache.begin();
if (cache.size() > size) {
hash.erase(cache.back() .first);
cache.pop_back();

16.4 #5>]

Al af
1135. Connecting Cities With Minimum Cost (Medium)

(A4, #%M8 Kruskal’s Algorithm X RUFFARHL-— U .

380. Insert Delete GetRandom O(1) (Medium)
BA—MMEA L IBRFNBEHLEEL S O(1) ) 52 2% B2 Y Bdu 4544

LG 4 )

432. All O‘one Data Structure (Hard)

X iT— increaseKey, decreaseKey, getMaxKey, getMinKey ¥k O(1) Bta] 5 2% 8 5 R 45

.

716. Max Stack (Easy)

& iT—~ 3 $¥F push, pop, top, getMax Fl popMax ] stack. A] A2l LRU f1) 5 V2B AR IRt
B0, (H2 R NSRS i KAl TRV %48 unordered_map 6 il M —Fh A4 25 44 g ?



https://leetcode.com/problems/connecting-cities-with-minimum-cost/
https://leetcode.com/problems/insert-delete-getrandom-o1/
https://leetcode.com/problems/all-oone-data-structure/
https://leetcode.com/problems/max-stack/

$17 7% il

AP TAEER N N EICER, KA EZ N, HEOH R, s
FORILE BRI
IR ESAFEA B EA T, AT H— T EEE ~~~
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