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1.1 BEROEREIE

BEREARRIEREESEmA, MER, RIS, XEEARERERNERZONE Y, RE
BER (W RIUAD R 20X = i VR A0Sl 3 LA,

1.1.1 InsertNode

[A]&: Given a list-node pointer, insert a new node after the node that the pointer to.

Care : HTIEU’EJJ“ O(1), RIEFREO(1

[A]: Given a list-node pointer, insert a new node before the node that the pointer to.

Trick : |IfEEREO(L), ZREREOQ) | X EA T AR, BESREAIZT A28, HATALL
SERRENLT G FEACHRPT AEE, BISERGEA.

1.1.2 DeleteNode
[A]&H: Given a list-node pointer, delete the node after the node that the pointer to.

Care : |IEEZEO(1), BEEZREO(L)




1.1 BERAERRIE

[A]&H: Given a list-node pointer, delete the node that the pointer to.

Trick : |FEIEZREO1), BEEZEO)

XA AR, BSRMBRZT A2, BATATLL

SR A T R REE SR, EMERERFT A, HR, WREET SRR T R L ANEER K
T ieaa O RS B T

BB, HANARRTREFREOm) KR, (ERFE PR RERERO(1)

1.1.3 RGetKthNode

[A]@: Given a list, return the last Kth Node.

B | B EZREO (n), ZREREO) | B REHL

1.1.4 ReverseList
[A]&: Reverse a singly linked list. (leetcode 206)
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LA - |[NEEZREOMm) , FHEHREOQ)

WK A, R R SBARRRT A5, AR AE .

WU SR - | BRI REOm) , EREIREO(1)
Pt S B R [+ 1 LS iR i+ LR AT

B | NHREZREOMm) , FREREO(L)
BERESCRLR— 1 3, BT LURT DA = SO i VA .
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1.2 HERE AR B
BEF R BIA £ E R R B R S, Flan S, R

1.2.1 GetMidNode

[A]@: Given a list, return the middle node.

RIEFEE : | RIS ZREOM) , ZEREIREO(1)

1B FEE LIRS — 0 SRR E, BRIGET DLEEAD W0 T s A R i 2t

1.2.2 IsMeetList

[A]@: Given two lists, return wheather the two lists meet.

Null : | BFE[E 24 (n4m), ZRIEHEO(1)
FIT R TR, RREHMMAEERES — T S 2SR — R

1.2.3 Intersection of Two Linked Lists

LIFE
Write a program to find the node at which the intersection of two singly linked lists begins.
leetcode 160

Note:
Write a program to find the node at which the intersection of two singly linked lists begins.
If the two linked lists have no intersection at all, return null.
The linked lists must retain their original structure after the function returns.
You may assume there are no cycles anywhere in the entire linked structure.
Your code should preferably run in O(n) time and use only O(1) memory.
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BAGED « | IAIEZRE (n+m), ZEEIREO(1)

R RERE— IR, BB MR, BRIMNEERRRKE, i, 120805 %
O KA MR (Heim12) | Bah-12:8, SXEET RISt T & LUl
HEE, B KB AR ER

1.2.4 IsCircleList

A& Given a linked list, determine if it has a cycle in it.(leetcode 141)

PABFEET : |WHRIEREOM) , BEEHEO(1)
PBTRET, BIEHES — T A, TIBHESHA TR, UWRENEESHE

1.2.5 GetFirstCircleNode

A& Given a linked list, return the node where the cycle begins. If there is no cycle, return null.
(leetcode 142)
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RIETEE : | RIEZREOM) , ZRE K

0]

(1)

1.2.6 MergeSortedList

[A]&: Merge two sorted lists. (leetcode 21)

EAR

BFRIE 24 (n), ZRIEZEO()
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BT - | BFEEZ4E (n), DEEZREOQ)

1.2.7 SortList

[A]&: Sort a linked list in O(n log n) time using constant space complexity. (leetcode 148)

EAR | BHRIEZ&EO(nlgn) , FREZEFOQ)
1FHESCT STLE H M List 5 8% Msort BREYL, SEPLE AT HHEF

XAERAREEHTERER, JLPETE VA R T LI
B3 ;| BHEEZ&EO(nlgn) , ZFEIE F4EO(gn)
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1.2.8 Insertion Sort List
[A]&: Sort a linked list using insertion sort. (leetcode 147)

HERE - | R ZREEO(n?) | ZEEZREO(1)

AIRCEE IR AHE R JLF— G — Dk 17 R R A 5
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1.3 ETHERA R

ETHERNFR, KE/HEAEPTAEARIEEARBOES, B, W THRBI AR
IR EIRRZIA 17, BERFSNMEAET R REHAFMEREE YA, MEYE=R, &
R E BRI ANREREHLT R, AT LA Alvector 2 E M.

1.3.1 Add Two Numbers

[A]@: You are given two linked lists representing two non-negative numbers. The digits are stored
in reverse order and each of their nodes contain a single digit. Add the two numbers and
return it as a linked list. (leetcode 2)

2. Input: (2 =4 — 3) + (5 — 6 — 4), Output: 7 — 0 — 8

Care : |[NEIEXEO(n+m), ZBEEHEO(1)

X B B B R AN — e R SRR RIAL, XBEERE AR, BEARRZINE
CIEELE Ry S AT SR

1.3.2 Remove Nth Node From End of List

[A]&: Given a linked list, remove the nth node from the end of list and return its head. (leetcode
19)

24 : Given linked list: 1 =+ 2 — 3 — 4 — 5, and n = 2. After removing the second node from
the end, the linked list becomes 1 — 2 — 3 — 5.

Note : Given n will always be valid.

PRS- | NRIEZEO(n), BRIEZEO(1)
M RE MR EEn SR G — 5 8.
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1.3.3 Merge k Sorted Lists

A &i: Merge k sorted linked lists and return it as one sorted list. Analyze and describe its com-
plexity. (leetcode 23)

: |E¢|‘Eﬂ’§%’~:§ , Z—SI‘EH’E%’%}EO|

X8 RH S Merge two listAIFEMH , FATEMerge B 1 BE LI, BRIRHEE L — T B/
PINHTEER , YA MEERIINE, FATHRBOXKN T S &R/ NI, K5 B fnext it
B, H#TIRGEREAE—T, SnaivelIiE2E, B UGk B —i I8 25X M —
IR R E 2R B RO k), BE RN A1 B 2 E 2O (k¥k*n). HEXEEREEE —MEE
WA T, 2B R A R I Bt 2 B THCH X kAT S NI i, HSERR T
BN EAR BT S A RN R R HBGT,  ss e, I8 S BT AR R 2
&, FR—IREUERME, XEE STt R R REA TR CAR, EEFATEEFH, mE
B2 BUER—IR! AT RX N EE R, WATERIFHRNERTTE EX Dk
TN NE, REBUETUS, BIIAET A, B RERTREO(gk) N RIERE, Arll
HEA RIS B 2 24 RN O (k*nlgk)

EEE A, HR R tree map, B ESIR] DA RASHIERAE B RO [R5 2 B AN
FAHER—TERY.
1.3.4 Swap Nodes in Pairs
[Al&: Given a linked list, swap every two adjacent nodes and return its head. (leetcode 24)
24 . Given 1 — 2 — 3 — 4, you should return the list as 2 — 1 — 4 — 3.

Note : Your algorithm should use only constant space. You may not modify the values in the list,
only nodes itself can be changed.

PN EED - | NRIEEOM), BEEZREO(L)
XEFEZEEMOEE, DENDFFEHEE.
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1.3.5 Reverse Nodes in k-Group

[A]@: Given a linked list, reverse the nodes of a linked list k at a time and return its modified list.
(leetcode 25)

246 : Given this linked list: 1 —+ 2 — 3 — 4 — 5, For k = 2, you should return: 2 — 1 — 4 —
3 — 5, For k = 3, you should return: 3 =2 —-1—4—5

Note : If the number of nodes is not a multiple of k then left-out nodes in the end should remain
as it is. You may not alter the values in the nodes, only nodes itself may be changed. Only
constant memory is allowed.

Care : |[A/E7&EOMm), ZHREREO(1)
IR PR SF I BE SR SE B HBER K, RE—B—B IR,

1.3.6 Rotate List
[AI&: Given a list, rotate the list to the right by k places, where k is non-negative. (leetcode 61)

Al Givenl -2 —-3—-4—5— NULLandk =2, return4 -5 —1—+2—3 — NULL.
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Care :

WA 8 20 (n),

ZEEZREO(L)

EHRER— N E R

1.3.7

Reorder List

[A]f8: Given a singly linked list L: Ly — Ly — ... — L,,_1 — L, reorder it to: Ly — L,, — L; —
Lyp1 — Ly — Ly_o — ...(leetcode 143)

¥

IEEZEO(n) |, 4

ZIEEZEO(1)

JERIGBERM PR 5, A e 80 S, A RRRIR AR RTHER 5.
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1.3.8 Remove Linked List Elements
[i] 5

Remove all elements from a linked list of integers that have value val.

Example

Given: 1 -2—56—>3—>4—>5—=06,val =6
Return: 1 -2 —-3—+4—5

(leetcode 203)

BT ;| BFEEZEOMm), FEEXREOQ)

BIAGHRE S, 2R EIE = BBt R E S RiAR

1.3.9 Remove Duplicates from Sorted List

[A]&: Given a sorted linked list, delete all duplicates such that each element appear only once.
(leetcode 83)

A~ : Given 1 =1 — 2, return 1 — 2. Given 1 — 1 —2 — 3 — 3, return 1 — 2 — 3.

AR [INTAE 2O (), ZAEZEO(L)
BE| G, .

1.3.10 Remove Duplicates from Sorted List II

[A]@: Given a sorted linked list, delete all nodes that have duplicate numbers, leaving only distinct
numbers from the original list. (leetcode 82)

~Fl: Givenl -2 —+3—+3—+4—4—>5 return1 -2 — 5. Given1 — 1 — 1 — 2 — 3, return
2= 3.

AR |[INEIEZEOMm) , BRIEZEO(1)
T BB AR SR T LA A R A ZE I .
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1.3.11 Partition List

[A]:Given a linked list and a value x, partition it such that all nodes less than x come before
nodes greater than or equal to x. (leetcode 86)

2 : Givenl -4 —+3 -2 —=5—=2andx =3, return 1 -2 -2 -4 -3 = 5.

Care : |FfA/EZ&EO(m), ZEHREREO(1)
SRR BERTEE /N T AT, /e BREE—RmmiT 7.

1.3.12 Reverse Linked List I1

[A]&: Reverse a linked list from position m to n. Do it in-place and in one-pass. (leetcode 92)

26 : Given1 -2 -3 >4 -5 NULL, m=2andn =4, return 1 -4 -3 -2 =5 —
NULL.
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Note : Given m, n satisfy the following condition: 1 < m < n < length of list.

Care : |INEEZEO(n), FRIBHEO()

XL RN TR E 2R, WS PR A JE45 1 72 AR R AR 2 1 TR] .

B — BTk T R — DRI S8

1.3.13 Copy List with Random Pointer

[A]RH: A linked list is given such that each node contains an additional random pointer which could
point to any node in the list or null. Return a deep copy of the list. (leetcode 158)

AR |[IEEREOm), ZEEEHREO()
BER AR S AE T NRERBILUGIR], (B A SRANR A RAHK & B8 FIAR 2 b ] USRI BEL T 1] T 5
TE A R T BE R, — Ll [ — R ST BER T R, RS IR A R SR T A AR
5t %?i% ;&fﬂ E*‘{i\"ﬁ)ﬁ L HER I AR T8 RS Rt AT DA 10 R (L EBrBE R ML, A
DAY S Ei




1.3 ETHRMAE - 16 -

WAL : [BRIEZEO(n), ZRIEZEO(1)
FAVESL T ERAE O E T BRI R R R, NERG A R FPR BRSNS RN, T
EHTTWRIEZ RGN L@ R R, BEER.

HERGERR LT UX R, X BEER T S8 PnextfE # Mrandom G EF, HIXHZE —
NE T (BERREFF RN, WRRFFIRIE), BTUIEHEDFSHMBES, REEAEIEFHE
PRERE: AR B REREE — D AN BT AU, R AT AR BIDF SRR BRI
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MAE BT Flnext ™ SnextBnext ™ S48, [RIFERW AT ARLIBFS N X5 lnext 17 & flrand 77
S BT AR AT DA A s U9 B 77 20
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2.1 Z—XWHEH

— R R R RS T U R, C AR S AR S B R R E R
53 ER 38 7 B R T SR R o —i . PR T ORI, s LU MR, R,
J5 P LR 2 VR AR 22 R £ 77 0 -

2.1.1 PreOrederTraversal

[A]: Given a binary tree, return the preorder traversal of its nodes’ values.(leetcode 144)

BT ;| BFEEZEOMm) , FEEZ&EO(Ign)

BP0 A5 %, AR, RIEFESERIRT A, FRIARHT 2 7R 74

BB | IRIEZREO M) , ZRIEZREO(Ign)
AR L T AR R AR E T 5 WA, BREERLReUiRRT &, RELIEAEZTA
REERLET . Wk THREEEX M IE
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Mirroriift : |BFRIEZREO M) , BRIEHEO(1)

Mirrorik fUiE 2220 Lee M A R 1, B FIE A ERIEIER 2 R F 8 H, W51A 7 28

TEZE, SRR AR AZE TR, BN ENEZ TFHEEXD

. FEIZES VIR EE RIS R EE] S FT A, A ERSEE L, R EE

%gi%gﬁﬁﬁﬁ%%ﬁﬁﬁﬁEiﬂE‘%ﬁé‘%Bﬁ)ﬁ%, PAREE T 1] 24 /7 77 S A, AW
TR

XA MirrorBiE—BERIG, BUITE5T, IRAT LU EJ7 RO — XRTHIF R 519 BB EIHR
LSRR AR SE I A0 — S (R 7T AR R 5 H ok

2.1.2 InOrederTraversal

[A]&: Given a binary tree, return the inorder traversal of its nodes’ values. (leetcode 9/)

A | HEEREOM) , ZEEIEO(gn)

BRFGEAR « | EIEREOM) , ERBHEO(Ign)

XEFEY— N, BEREWIAS LS TR 5%, XREPZ—, HERWE
TEERRIARA
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BRFGEAR « | RIEREOM) , EREHEO(Ign)
XEFEY— N, BEREWIAS LT T sGE 5%, XREFZZ, HH—E
T&ER, SEPR LR —FER

MirroriEfR : | I EEZ#EO M) , FHEEREO()
X B Mirror J7 VAR R fMirror J7 5B AR—HE, ME— B X AL AT ED 2 i (AL
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2.1.3 PostOrederTraversal

[A]&: Given a binary tree, return the postorder traversal of its nodes’ values. (leetcode 145)

B | FEEZEOMm) , FREZEO(Ign)

HRFOE: | INRIEZREO(), BREZREO(Ign)
X ELAT— D R TR B RS BT ESR B —IRITENI T A, diR B —IRATED
E%ﬁ%“{iﬂ‘]i‘%?ﬁﬁ, IRLADIRCPTE 7 LETRE D R5E T, BAEIL A

T.

R I IR Mirror B0, SRR Mirror RS 2, BTHITHEEIE 2
SR

2.1.4 LevelOrderTraversal

[A]@: Given a binary tree, return the level order traversal of its nodes’ values. (ie, from left to
right, level by level). (leetcode 145)
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BAF : | BFEJEZ4EO(n) , FEEREO(w), wh — X K5 E

BRG], E—RHAS, RERINT—Z, BERAEET SRS

HELREUOBFIBR T XA LM T, SEAEMARINFELSNEERZIRFE, (E2# AT LU
WA e, e AREAS A4 18

2.1.5 Recover Binary Search Tree

Al &: Two elements of a binary search tree (BST) are swapped by mistake. Recover the tree
without changing its structure. (leetcode 99)

BSTH i) i 3ok 77 & HE P A 1Y), AR 20T LAdad i el 7 R — TR b7 & 2B T 20 A
ST IR R BT AR DU IR T R, R BB P R DR L B AL AT AT
BT | RFEEZREO(n), ZEEEREO(gn)

BRI IR AR, R RIE. MT1,5,3,4,2X NFEH: fisrt/E5, secondE2;%F1,3,2,4,51X
MFEF: firstA&3, second&2.
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ER | FHEZEOMm), FEEZEO(Ign)
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2.2 " XHRIESL

2.2.1 Construct Binary Tree from Preorder and Inorder Traversal

[A]&: Given preorder and inorder traversal of a tree, construct the binary tree. (leetcode 105)

Note: You may assume that duplicates do not exist in the tree.

B | FEEZEO(nlgn) , ZEEZEO(Ign)

HIFP PRI — LR B R W IR T 5, X MEETFFIh &L, B
ﬁﬁéﬁﬁg@%%%&%ﬁ, ZIR LR T, BT R IEX R s AT LIRS 5 ) (8
VAR AR R -

2.2.2 Construct Binary Tree from Postorder and Inorder Traversal
A& Given postorder and inorder traversal of a tree, construct the binary tree. (leetcode 106)

Note: You may assume that duplicates do not exist in the tree.

BT ;| BEEREO(nign) , BEIZZEO(Ign)
FERFFIINRE— 1R EERMORT G, mEERXMEEFTFFIITER, B
LE Z BT IRRZE T, Z SRR T, BT LRI M st T DUR 2 2 ) 156
2 AR R -
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2.2.3 Convert Sorted Array to Binary Search Tree

[A]@: Given an array where elements are sorted in ascending order, convert it to a height balanced
BST. (leetcode 108)

BT | BFEEZREO(n), ZREREO(n)
TSP X, 2B TR HCECH R R AL E PR TR AR T A, IR E Z AR
BIELE T, ZRBEa QA T, AR ATRE Sl rT LU A e 35K

RoNREH, BrRUR] DURT ERHRE R O, (BRIARRRER, WFREAEH L/

2.2.4 Convert Sorted List to Binary Search Tree

[A]@: Given a singly linked list where elements are sorted in ascending order, convert it to a height
balanced BST. (leetcode 109)
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BB | FEEZXREOM), BEEREO(n)

i T (6 A A TS BSTHY . BTA] LUE BRI T 2k HE R P R AR 2, RJE LLE AR
TR, EENTERFERAUN, B PAMEGEMELOMm)B R, A2 IR T REMEFR
Z2O(nlgn) KBS [E] | X LFAIECEH IO (n) 25 AR - BATATLUE—F, H7riXfh B L NEY
B, R—IRE LA BT E TR, MRS T ZEWRERE — AT REN
SRR S RTHTIRY SXEEBAHE T DI, RJF—ICnext 2 AE R HFATERRLIK D
FALEAN T ARG Fnext— T, MELATH, BELETHLA? Bl — 0@ LG
BIRET A, B AR A T B (8T S AR ] !

XEREH AT EMEEREEERE, FAINETESAZINRE, WA LR RS

2.2.5 Unique Binary Search Trees

[A&: Given n, how many structurally unique BST’s (binary search trees) that store values 1...n?

(leetcode 96)
XTE R RSN XA AR, (R ESSR R AR R, Bl 1T IS ELERE A

S(0) =1

ZS )*S(n—1—1) 21)

XD T AN TR MIBST(1,2,...,n), BA1H EEERIENRT A, 08 LI+ 1Ry
A AT HN(L,2,...0), 8 F W (42,i+3,...,n) BT LAAT LIS 2 E RS R R

ER | BEEZEOM?) |, ZFRIEZEO(n)
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2.2.6 Unique Binary Search Trees 11

[AI&: Given n, generate all structurally unique BST’s (binary search trees) that store values 1...n.
(leetcode 95)

. |BfIRE 2% TODO , % AH X TODO |
BT THBEFH (1,4 1,....§), I+ 1R, IRE 5 3353,
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2.3 “XWrEM

2.3.1 Validate Binary Search Tree

[A]&: Given a binary tree, determine if it is a valid binary search tree (BST). (leetcode 98)
FIWr— A Z XD SIERIBST, A 1R LUBRIBSTH i e e a2 RT3, Tl
R LA A A e 2 X — X, AR B AR R R R SR R,
IR, ARIE LT =M R 7, X B RIEE = PRE.

B | RIEREOM) , B HEO(Ign)

XEALIEE L RN, B SR HSR R R
MM [INAEREOW) | ZAEZREO(gn)
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MirroriEfX : | RIS ZEOMm) , BEEZREO(1)
X B FMirror L 2RIV G AT el 7, 75T ke Y[R AT A
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BT MirrorBi%, RARKELZ LE T, HEHARBX MM T AN E — A EER N
~;j1§§)ﬂMirmrﬁ?£, PR 2GR TERE N 2l [ — i, AREF B, WA
BT

2.3.2 Symmetric Tree

[Al@: Given a binary tree, check whether it is a mirror of itself (ie, symmetric around its center).
(leetcode 101)
X SR AN B & Mirror (RUEER).

BAZ - | BB REO() , ZREREO(w), whk IR K TE

B | RIEREO M) , B HEO(Ign)
32X R SR — RS OSSR )RR SR AR AR )% Bk ]

X EELR AT ASESH B — AR SR— > Z SO AR (5

2.3.3 Same Tree
[AI&: Given a binary tree, determine if it is height-balanced. (leetcode 110)
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B | FEEXREOM) , FEEZREO(gn)
SR TR S PR B S, BT RS, R EA R
B, MR A T FT 24 PR 5

2.3.4 Maximum Depth of Binary Tree

[A]: Given a binary tree, find its maximum depth. (leetcode 10.)
MIRTTFHRE, ERIRERR A TR EEBCRAIAR D41, B LUR B AR08 S 2 )5

53_3.93 D | INEIEZREO(n) , ZBEEHEO(Ign)
AR+ 8

BR7i8), HELXEMENRERLAIRMGETRY EREEEN, HBVIRFRESBEIHMN
;& ;A&ﬁmwﬁ &ﬁmﬁﬁ H AT LEX AP ETT B — Tpair, HH— 1
AT LA

ER | BEEZREOMm) , FEEZ&EO(Ign)
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XA E BT RS R (AT AIRE) . FASEIERE B, (HRRE 8 T LT
We? WFRIRE TR, IRE T A M ARRIE?
2.3.5 Minimum Depth of Binary Tree

[A]: Given a binary tree, find its minimum depth. The minimum depth is the number of nodes
along the shortest path from the root node down to the nearest leaf node. (leetcode 111)

I - |FEEZ&EOM), FEEREO(Ign)
B EREE, B R

DFS : | A Z&EO0(n) , ZBEEHEO(Ign)
XAEBI, (HRR—ME LM FANEA, AT LT B RO AR R ER 5 [R]— i

EA | AR ZREO M) , BB IREO(gn)
I FER AT AT LABT A
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2.3.6 Path Sum

[A]@: Given a binary tree and a sum, determine if the tree has a root-to-leaf path such that adding
up all the values along the path equals the given sum. (leetcode 112)

B | FEEZREOM) , DEEHREO (lgn)
SRR HT T R HIE, FRAE R BB VARE LG TR

$Tfﬁﬂﬁﬁij(/d\f‘r“lﬂ@ A AE IR RN LN AX ME R, AR 4 SE IR At I 5 TR

ER | NEEZREOMm) , DEEZEO(gn)
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ARG H, SRR E B — W HBET, FERZARERE. A%, X
FIGA AT AZE T Sy SR SO o 19 R BE RS RO RIRR, XA = THE R T R AU E#R N L,
FFEAGZEE—E, THLE e R .

2.3.7 Path Sum II

[A]&: Given a binary tree and a sum, find all root-to-leaf paths where each path’s sum equals the
given sum. (leetcode 113)

X EPath Sum AEFIIELE, FREE SR — I —FEAY.
BT ;| BEEZEOM) , DEEZEO(n)

XEAMEIHFEERHE, A LER— 15 S Hcurs It SRER T A8 = 31 50X ST
Egﬂﬁﬁfﬁﬁ, FAVEEIEAFTEA T 5E curZpushiX N1 AL, AR TFX D1 5UE it EpopiX 111

M FAEPath Sum B EARIMGEE, (ERIRFE LI INE BB MEER THA DXL Z R
RIHBAZR A RRE S, Bl e S XM Eas T, REH AFRIELY

2.3.8 Binary Tree Maximum Path Sum

[A]@: Given a binary tree, find the maximum path sum.The path may start and end at any node
in the tree. (leetcode 124)
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BT ;| BEEZEOMm) , FEEZ&EO(Ign)
X B SR YN E — LY

1 BCKBEEA: max (WA AR R T9 5 2 18] ) BE A2}

2 BRFIREEAZAN: max (B PAERCTT SR TT S BE 2 F0 )

XEEAVENE, IMEEEELE MR, AN AEERE S FRRT A, BT

DABATT R ZB VA RSREE D T A IR B R B AN SRS FEIX S B AR A 35 H e KA BR D it AT
PAT.

AR BRIEANE 23R Y AT LSe35 K H 22 T AR R BIIR B AT, ARIEX A4
BRAEAN S ARTT AT LASK H =4 B e R BR 2.

2.3.9 Sum Root to Leaf Numbers

[A]&8: Given a binary tree containing digits from 0-9 only, each root-to-leaf path could represent
a number.An example is the root-to-leaf path 1-;2-;3 which represents the number 123.Find
the total sum of all root-to-leaf numbers. (leetcode 129)

HEGA B TA B B ARG Bt kAR, AIEA//NREE R — .

BT ;| BFEEZEO M), FEEZ&EO(Ign)

T SR ETH B AR AR RS, ST o T AR VAR FEE (R RV 1) ) A T B A2
F(Path Sum 7))
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[FIFE, K5 Path SumiX K[, AT LUE MG B AREINEANR, BRERERE
T R % AR S FT R NS BEF 10 EA & T T R ER R EN EAET
MIEINEEE, XERAHEEH.

2.3.10 Least Common Ancest

[A]@: Given a binary tree, return the least common ancest of two nodes.

BB | FEEZREOMm), FEEZEO(Ign)
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2.4 Hih

2.4.1 Flatten Binary Tree to Linked List

[A]&: Given a binary tree, flatten it to a linked list in-place by the pre-order. (leetcode 114)
R D ET SR BRI, B DURT LA 2 U3 Ak A 7 1.

B | RIS ZREO M) , ZEEHREO(Ign)

ER | FEEZEOMm) , FREZEO(Ign)
X B2 SE e 2 2 WA AR AT m X AT T, [FERERE AT DS Mirror B .

2.4.2 Populating Next Right Pointers in Each Node

[A&: Given a binary tree:
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Populate each next pointer to point to its next right node. If there is no next right node, the
next pointer should be set to NULL.

Note:

You may only use constant extra space.

You may assume that it is a perfect binary tree (ie, all leaves are at the same level, and every
parent has two children). (leetcode 116)

HETg e — MR B A BFSIT .

A | R ZREO(n), ZEREBREO(L)

PR — X0, BT VRRIRAE | — R X —Z Hnext, IR/ HEX — 2 Xt A7 220
|, R RERE.

2.4.3 Populating Next Right Pointers in Each Node II

[A]&: Follow up for problem ”Populating Next Right Pointers in Each Node”.What if the given
tree could be any binary tree? Would your previous solution still work? Note: You may only
use constant extra space. (leetcode 117)

%ﬁ: I [ 55 2 5 (n) 2RI REO(1)
XEESHA E—f—, FAg 2 T —LERMr &t
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2.4.4 Binary Search Tree Iterator
] R

Implement an iterator over a binary search tree (BST). Your iterator will be initialized with
the root node of a BST.

Calling next() will return the next smallest number in the BST.
(leetcode 173)

Note:
next() and hasNext() should run in average O(1) time and uses O(h) memory, where h is the
height of the tree.

Stack : | FIHEZEO(1), & HEZEO(Ign)
XA — MR LT S, B P nextFhasNext A3 /BP0 18] 5 24— O0(1)
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1 )

o
jugn)

FI3E TR

3.1 JERE

FAT R B M BCH IR 2, B IR R 2 BRI _EARASRARME, (H R 75 207% FBAR 2 240770 [mI Rl BT ARG 22T
SRR S R R B R PR BT U EE 9 LUR JLA:

e
B NZHGR A 2 RB Z AR const BT
A\ FFEEH &R ANULL

o TFRFERNHESEERE BT R R BT EIN\

o TARELRENE R E 4 KAL) (5 TR EIERE R T SEOEERE)
W — SR A BT EE R:

o HIXHHILES

o srcflldest i —F¢

o FTATEMAMIE

2y .
i
[ )
[ )

3.1.1 strlen
M R A AR A
Care : |F[A/EZ&EO(m), ZHREREO(1)

Z R ATRH A A S EU# F const char

3.1.2 strcat
R FF— TR EEE S — 1 FHEEm

Care : |Bf[HEZEO(n), ZEHREHEO()
FIASE const TEFIFENULL, B\ 0/, iR EE

41
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3.1.3 strcmp
[AJR: LB A R T S A A

Care : |INEEZEO(n), FERIBHEO()
A S constEAAENULL, 1 & 40 e 5 fA a1 .

3.1.4 strcpy
IR SRR B ST 75 UL4G B AT 6.

Care : | N EEZEOm), FAFHEO(1)
% BRI A S E K const I, BIASEUE T &5, IR EHE, &G AL E R\
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E Tsrcflldestit it & 78 libc Rl HRE H B, HERHE— T LRI,

3.1.5 strncpy
(IR REUEF7F R P8 LRI A 45 45 B 71 R
Care : | N AIEZEO((n), HAEHEO(1)

FEHETFstrepy

EEARIUNE Nsrc == destBLIRFHE .

3.1.6 memcpy
(B RFIRHETT 4R A S D710 K/ INES (R H8 DL 2 45 B Bt

Care : |IEEZEO(n), FHRIBHEO)
FEERASEGE void*Flconst void*, #ijH S EUE void* , AR IEH H S EENULL

libcf# T page copy, unsigned long copy |55 I
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3.2 FATEHL A

" FAFERMZ MRS, RIRNRE IR EE T B0 1 s SR & X BL R V345 7 4F
] L.

2

3.2.1 strStr

A& Implement strStr(). Returns the index of the first occurrence of needle in haystack, or -1 if
needle is not part of haystack. (leetcode 28)

KMP : | IS ZEO0(n), ZHIEZEO(m)

strstr/@ T 777 5 FIE R X B e 22 NN E R FAF & R & 412 — Higk %
FE X B KMPREE, KT AR B 0] LLZ % 3 A I ThreeCobblers 32 11 _E zhuoyuan 15 5C

X B AU RARIR, 5 IR 2, T 2 A il 4 7T LA 1, 5 TSR neat B2 (MR AT LB BT VLAY
Ak R4

3.2.2 atoi
[A]&: Implement atoi to convert a string to an integer. (leetcode 8)

Note: The function first discards as many whitespace characters as necessary until the first non-
whitespace character is found. Then, starting from this character, takes an optional initial
plus or minus sign followed by as many numerical digits as possible, and interprets them as a
numerical value.

The string can contain additional characters after those that form the integral number, which
are ignored and have no effect on the behavior of this function.

If the first sequence of non-whitespace characters in str is not a valid integral number, or if no
such sequence exists because either str is empty or it contains only whitespace characters, no
conversion is performed.

If no valid conversion could be performed, a zero value is returned. If the correct value is out
of the range of representable values, INT_MAX (2147483647) or INT_MIN (-2147483648) is
returned.


https://github.com/ThreeCobblers/Paladin/blob/master/blog/string/KMP.md

3.2 FRFERE N 45 -

Care : |A/EZ4EO0(n), FEEZEO)

XA (AL 22 BT A DT L, — R AR AR AT A, — R AR R R T AT AR AR AT A
30 th 0 40 B 77 S 7 BT 9E, 7EC -+ FRINT MAXAH (8 HOINT MIN/JMLF A8 5
HERC M2 — o, U UBRSE (L 5 SORFINTIS . 24 2R 68 i 5 — Fif o 7y it
{5l double ERUHUAF AL

3.2.3 Reverse Words in a String

[A&: Given an input string, reverse the string word by word. (leetcode 151)

2451
Given s = "the sky is blue”,
return ”blue is sky the”.

R |BEEZREO(n), ZERIEZEO(m)

X AR — B A B AT R E R E A0 E SR AT LOE T SE TR T R R — N R E A
Terspilit, Shspilit— AR MAK S TR ISR B, &5 R R IR A S,
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3.2.4 Valid Palindrome

A& Given a string, determine if it is a palindrome, considering only alphanumeric characters and
ignoring cases. (leetcode 125)

Z6: ” A man, a plan, a canal: Panama” is a palindrome. ”race a car” is not a palindrome.

Care : |IAEZEO(n) , ZERIBHEO(L)

3.2.5 LongestPalindrome

[B]&: Longest Palindromic Substring. (leetcode 5)

Manacher : | A/ Z24E0(n), FEEZEOm)
X B AARZ Manacher F.y2%, T U B E R BARFIIERA AT LS Fd ]
ThreeCobblers == 1 _Fsosohu it {3



https://github.com/ThreeCobblers/Paladin/blob/master/blog/string/LongestPalindrome.md
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3.2.6 Longest Substring Without Repeating Characters

[A]&8: Given a string, find the length of the longest substring without repeating characters. For

DP :

example, the longest substring without repeating letters for "abcabcbb” is ”abc”, which the
length is 3. For ?bbbbb” the longest substring is "b”, with the length of 1. (leetcode 3)

IHEEZEOM) , ZRIEREO1)
X FEL SR R R A B [ R — > SR T ) ) 2 T — e sh AR, e R sh A MR 2
PRl A2 TRl R AT LA ot (R RA 38 A TR d )RR FAF s (L. A PR K TCEE B K c[i] R
rs[L. AP R[] A S R R K T EE F B K, §la0s(1...5] = "abedb”, AFA[5] = 4, ¢[5] =

3.
It AR TR 3 5

d[i + 1] = max(d[i], sit1 € s[i — c[i] + 1...9])?d[d] : c[i] + 1)
RPEX A S A 3, FA AT LA 7 7 R I I St d i) FBE B[], R SKIFE R,
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X R AR I, BB KB SR B Kt 1 8 55 5 TR 3R] it 2 22 m HL T AR 777 58 B
gﬁﬁ FIMABITCER R R KSR S A R (AR cfi]), 5 1R AT IARZS 5 B3 ik ]k
3.2.7 Anagrams

[A]@: Given an array of strings, return all groups of strings that are anagrams.

Note: All inputs will be in lower-case. (leetcode 49)

sort : | IFAEZXEO (n*m) , ZXWH ZXEO (n*m)
5 (TR R 7 BB R L I8, TR 2B AT T B 48— EL S RLA At — A B TR0
jlliﬂ}ke%?ﬂ,é’dt)ﬁ?ﬁtﬂWBEﬂ‘]ﬁﬁlE—ﬁﬁﬁ%ﬁiﬁ@ﬂu%K%%ﬁﬁ,ﬂﬁ%—’r—’rﬁﬁ%%%

o)

3.2.8 Valid Number

A& Validate if a given string is numeric.
Z55] 707 is true 7 0.1 7 is true ”abc” is false 71 a” is false ”2e10” is true

NFA : | B EEREOMm), FREHREOQ)
XM ER 38 FIARIE B2 S 5 HH IE A R e AR IE N A =X E HNFA IR S ARTENFAH)
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REEAE T AU,

EMFER: s (+]-)2((d.2)|(d)d* (e(+]|—)?2dT)? sHEHE,dNEF

FITENFARAS B J5 82 (B LT X 2645 5 (RSt & B MER) 33X S 5 U A2 FT AR T U NFA, AN 2 56
PR RAR AN, (25

3.2.9 Regular Expression Matching
] R

Implement regular expression matching with support for ’.” and "*’.
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".” Matches any single character.

% Matches zero or more of the preceding element.

The matching should cover the entire input string (not partial).
(leetcode 10)

2441
isMatch(”
isMatch(”
isMatch(” aaa” 7 aa”) — false

( 7’ ’7 ”) —> false

(

(
isMatch(”aa”, " a*”) — true

(

(

("a

” Jaa”) = true

9999

isMatch(”aa”, 7. *”) — true
isMatch(”ab”, ”.*7) — true
isMatch(”aab”, ”c*a*b”) — true

DP : | A ZEO(n*m), ZHAIEZEO(m*m)
IR R sh A LRI SR fE ¥ isMatchl[i] [j] % Rs(1...) Sp[1...j] /& & PE AT

AR R
1 i=0,j=0
0 i#0,7=0
. ara ) isMatchl[i — 1)[j — 1] && (si-1 == pj—1 || pj—1 == ") p; #
isMatch(i][j] = isMatchli][j] = isMatchl[i][j — 2] || isMatch[i —1][5] p; =" +",pj—1=""
isMatchl[i ][J —1] p; ="+ pj1 ="+
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3.2.10 Wildcard Matching
]

Implement wildcard pattern matching with support for ’?’ and "*’. ’?’
Matches any single character. "’ Matches any sequence of characters (including the empty

sequence).

The matching should cover the entire input string (not partial). (leetcode 44)
24

isMatch(”aa”,” ”) — false

(
isMatch(”aa” 7aa”) = true
isMatch(”aaa”,” aa”) — false
isMatch(”aa”, ”*”) — true
isMatch(”aa”, "a*”) — true
isMatch(” b” 7PR) — true
isMatch(”aab” "c*a*h”) — false

ER | BEEZEO(n*m) , BEEZEFO)

IX 38 M H S AT DL i Regular Expression Matching B i v i B 2h &S 80 21 5k o 5 B & AR
TEleetcode b &y, BARR FFODNETE. ERFHE SR T M—FEEE R
FATE B BEL 210 T RO AL E AT T B A IR JF— IRk — R B B,
AT E R A FA DT FPIR SR G IR T — IR ER, AT RN — i mha]
HE?J?JX/I\IE%ET I EE C A FXA* T, A E B TE B BB RE SRR B, RIEAS IR 4
AT LA X AT iﬁk?lﬂ%%*l\ KR ATERE RO 7 ARG FRAA, TR BB




3.2 FRFERE N - 52 -

3.2.11 Edit Distance
[i] 5

Given two words wordl and word2, find the minimum number of steps required to convert
wordl to word2. (each operation is counted as 1 step.)

You have the following 3 operations permitted on a word:

a) Insert a character

b) Delete a character

¢) Replace a character

(leetcode 71)

DP : |BfEIEZEO(n*m), ZEE Z4EO(n*m)
PSR B B R B — MRE B ] L 7215 B R AU & =2 AIEH, B RIE R 20
FABN SRR K A

HA18ed; ;3275 FAF Hs[L. 3] Mip[L... j ] 9 B BE S wi , wa, w70 591 327 18 A I PR AN RS e A 48 4
R (EEAEER 1) A8 2 AT LG B A 5

j i=0
dij =1 i j=0

min{d;—1; + wi,d; j—1 +wq,d;i—1 ;-1 + (s; ==p;?0 : w,)} other

3.2.12 Minimum Window Substring
] R

Given a string S and a string T, find the minimum window in S which will contain all the
characters in T in complexity O(n).(leetcode 76)

2545
S = ”ADOBECODEBANC”
T ="ABC”
Minimum window is "BANC”.

Note:
If there is no such window in S that covers all characters in T, return the emtpy string
If there are multiple such windows, you are guaranteed that there will always be only one
unique minimum window in S.

279
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Hash : |BRIEZ&EO(n), ZREXEO(1)

X AR 2 S AR B e A SR SR (B T X AN FAE E B L Wkey, F— T IR 1R B 10 &M A
fivalue 7 i — Mist R BGX LT H T E J5 R & I T30 8, HSL ik R ZL R IREUAT T Bk
HE [ A s & O, B 15 10 74T € Ahash (6 K T [ ELH wt vl = £ 19, 7T AR BR
0, B LU RIS Tl T BATRZ T

FEFAT AR Z A AR B B 75 R B I — & — DRI & 7 R R R TR X 2K (A

il
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3.3 F0F B H A ]

3.3.1 Integer to Roman

[A]@: Given an integer, convert it to a roman numeral. Input is guaranteed to be within the range
from 1 to 3999. (leetcode 12)

Trick : | FIEEHREO(L), BEEHREO(L)
X R SE LR TR B (R B 4 B B — MRS, NI A SR trick, 77 20 .

nmn noM" npn nop" ngn nxg" npn nxL" "
X" nTx" nyn ngyn nyn

GRS ANETE, KR, KEFFEN T MZSHERH—HFE TR

3.3.2 Roman to Integer

[A]@: Given a roman numeral, convert it to an integer.Input is guaranteed to be within the range
from 1 to 3999. (leetcode 13)

Care : | FHEHREO(1), BEEIEO(1L)
[RIFE, 8 5 R PUHE 2% R A B ME )3 7




3.3 AT ERHE AR - 55 -

3.3.3 Longest Common Prefix

A /@: Write a function to find the longest common prefix string amongst an array of strings.
(leetcode 14)

Care : |[[NEIEZXEO(m*m) , ZEEZEO()

X TE R B B R B R B R B A E IR T R

3.3.4 Count and Say
] R

The count-and-say sequence is the sequence of integers beginning as follows:
1, 11, 21, 1211, 111221, ...

1 is read off as "one 1”7 or 11.

11 is read off as "two 1s” or 21.

21 is read off as ”one 2, then one 1”7 or 1211.

Given an integer n, generate the nth sequence. (leetcode 38)

NoteThe sequence of integers will be represented as a string.

B | NEEREO (M m) , ZFHEZREO(m)
IRIEIEE R R — P HOHE.
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3.3.5 Add Binary

A& Given two binary strings, return their sum (also a binary string). (leetcode 67)

245
a="117
b — b)) 177
Return ”100”.

B | R ZREO(n), ZREREO(L)
A

BER AOTR N SE 2R A R A —E U A AURD.

|

3.3.6 ZigZag Conversion

[ia] R
The string ”PAYPALISHIRING” is written in a zigzag pattern on a given number of rows like
this: (you may want to display this pattern in a fixed font for better legibility)

PAHN

APLSIIG

YIR

And then read line by line: "PAHNAPLSIIGYIR”

Write the code that will take a string and make this conversion given a number of rows:

string convert(string text, int nRows);
convert("PAYPALISHIRING”, 3) should return ”PAHNAPLSIIGYIR”.
(leetcode 6)

BAES: | BREREOMm), ZRIEREO(L)
TX R TR B O — N B — AT AR AR LB IR B, S5 G 5 RS,
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XBCHS G AR B, 8 —1THH — 1 B S i gapFomiX —1THE SR OL B AR FE PR T 256 —17
M5 —1T gapld —E# S Sk, 5 KPR S AR — 2

3.3.7 Length of Last Word

A& Given a string s consists of upper/lower-case alphabets and empty space characters ’’, return
the length of last word in the string. If the last word does not exist, return 0. (leetcode 58)

2441
Given s = "Hello World”,
return 5.

Note A word is defined as a character sequence consists of non-space characters only.

Care : | HEZEOM) , ZERIEZREO(1)
IO EL S F spilit R F, 1 AR 2 — 1 — Y.

3.3.8 Text Justification

] 3
Given an array of words and a length L, format the text such that each line has exactly L
characters and is fully (left and right) justified.
You should pack your words in a greedy approach; that is, pack as many words as you can in
each line. Pad extra spaces ’ * when necessary so that each line has exactly L characters.
Extra spaces between words should be distributed as evenly as possible. If the number of spaces
on a line do not divide evenly between words, the empty slots on the left will be assigned more
spaces than the slots on the right.
For the last line of text, it should be left justified and no extra space is inserted between
words. (leetcode 68)

Note:
Each word is guaranteed not to exceed L in length.
A line other than the last line might contain only one word. What should you do in this case?
In this case, that line should be left-justified.
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Care : [[NAIEXEOM) , FEEZEOL)

%@%ﬁ%ﬁ%%%%ﬁ%ﬂﬁ%%ﬁ%@@ﬁ%%ﬁﬁﬁ%ﬁﬁﬁ%ﬁﬂ%%&%ﬁﬂ

3.3.9 Compare Version Numbers

(1]

Compare two version numbers versionl and version2.
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If versionl 4 version2 return 1, if versionl j version2 return -1, otherwise return 0.

You may assume that the version strings are non-empty and contain only digits and the .
character.

The . character does not represent a decimal point and is used to separate number sequences.
For instance, 2.5 is not "two and a half” or ”half way to version three”, it is the fifth second-
level revision of the second first-level revision.

(leetcode 165)

2451
Here is an example of version numbers ordering;:
0.1<1.1<1.2<13.37

227 ¢ | BFEEZREO M), FEEXEOQ)

XA B R AT AL E, S SRR, RER R
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N
i
a

4.1 TRKEAHA
Crp+H 5 KRR e vector, 2 TE HIST AT LIS 2 5 1 2.
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4.2 FHL )

4.2.1 Remove Duplicates from Sorted Array
] R

Given a sorted array, remove the duplicates in place such that each element appear only once
and return the new length.

Do not allocate extra space for another array, you must do this in place with constant memory.
(leetcode 26)

ek

Given input array nums = [1,1, 2],

Your function should return length = 2, with the first two elements of nums being 1 and
2 respectively. It doesn’t matter what you leave beyond the new length.

Two-Pointer : |Ff[A/EZ24E0(n), FEEZEO(1)

%gﬁl/l\?‘é’ﬁ(L)l"Fﬁ’a'EﬁEFﬁj\%'Jz%ifmpos), —MEmMELEFITTE, —MEMERITR I E
A

4.2.2 Remove Duplicates from Sorted Array II
] R

Follow up for "Remove Duplicates”:
What if duplicates are allowed at most twice?
(leetcode 80)

245

Given sorted array nums = [1,1,1,2,2, 3],

Your function should return length = 5, with the first five elements of nums being 1, 1, 2,
2 and 3. It doesn’t matter what you leave beyond the new length.

Two Pointer : |FfA/EZ24E0(n), FEEZEFEO(1)
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4.2.3 Remove Element
]
Given an array and a value, remove all instances of that value in place and return the new
length.

The order of elements can be changed. It doesn’t matter what you leave beyond the new

length.
(leetcode 27)

Two-Pointer : | A/ EFO0(n), FEEZEO()

5Remove Duplicate of Sort ArrayZ{Ll

4.2.4 First Missing Positive
fi

Given an unsorted integer array, find the first missing positive integer.
Your algorithm should run in O(n) time and uses constant space.

(leetcode 41)

245
Given [1,2,0] return 3,
and [3,4, —1,1] return 2.

A A | SR E RO |
XL H A ESRESC LR B KRR T, RIEERO (n)I [AIE R SLESRO (1) = M 205, AL
2 BARBEM AFEB R BRI MR T, ETIMAER AT IECE P T E AR S
A520,1,2,3,. JEHF AT LL——RF Bi1,2,3,4.... F 25 AT AR @ * T I R ent B AL &
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4.2.5 Rotate Image
]

You are given an n x n 2D matrix representing an image.
Rotate the image by 90 degrees (clockwise).
(leetcode 48)

Follow Up:
Could you do this in-place?

WL - | IRIEZREO(n?), ZREREO(L)

XU RIEERY L A i R, AT AR FS B AT~ Bl e 4 & SE R RY

4.2.6 Rotate Array

] R
Rotate an array of n elements to the right by k steps.
(leetcode 189)

25451
With n = 7 and k = 3, the array [1,2,3,4,5,6,7] is rotated to [5,6,7,1,2,3,4].
BIEE . |BTRIEZEOM) , BEEREO()
XGRS S GIRE, AT LodE e = B S shift sh1E
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4.3 HHKR[W

4.3.1 Spiral Matrix
] R

Given a matrix of m x n elements (m rows, n columns), return all elements of the matrix in
spiral order.
(leetcode 54)

245

Given the following matrix:

[

[1’ 27 3]7

[4’ 57 6]7

[7,8,9]

]

You should return [1,2,3,6,9,8,7,4,5].

2?77 | IFRIE 2O (n?), ZERIEREO()

MINEIA—A—EAR A, RREEER — Sl Rt

4.3.2 Spiral Matrix II
] R

Given an integer n, generate a square matrix filled with elements from 1 to n? in spiral order.
(leetcode 59)

2545

Given n = 3,

You should return the following matrix:

[
1,2,3],
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(8,9,4],
[7,6,5]

2?27 ¢ [INEEREO(n?), ZEEXREO(1)

i

4.3.3 Set Matrix Zeroes

[i] R
Given a m x n matrix, if an element is 0, set its entire row and column to 0. Do it in place.
(leetcode 73)

Follow Up:
Did you use extra space?
A straight forward solution using O(mn) space is probably a bad idea.
A simple improvement uses O(m + n) space, but still not the best solution.
Could you devise a constant space solution?

2?27 |BTEEREO(?), ZREXREO(1)

MEET—A7—ATHE, W02R L —PAFAE0, AT LU R B L —17 R, SRR IRIE L —17 AR
REFEHAT, RELHEE—1T. M—FEERRIMZ, WRAITHIUE 0 FEERIZ 0B
FEFNH LA TT.
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4.3.4 Pascal’s Triangle
] R

Given numRows, generate the first numRows of Pascal’s triangle.
(leetcode 118)

ZE451):
Given numRows = 5,
Return

[

(1,

(1,1,
1,2,1],

[]" 37 3’ 1]’
[1,4,6,4,1]
]

2?77 | IFRIE & EO(n?), ERIEREO()

4.3.5 Pascal’s Triangle 11

] R
Given an index k, return the kth row of the Pascal’s triangle.
(leetcode 119)
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2451
Given k = 3,
Return [1, 3,3, 1].

Note:
Could you optimize your algorithm to use only O(k) extra space?

2?77 : |BTRIEREOK?), FEEZEO(K)

ﬁ%‘?l‘ﬂﬁ%fﬁﬁuﬁt%, RN ER BN TR E LTt e] U= AT, e Z i T el L
N




FHE  RAMEASY

5.1 FEAMEE
R PR L AORRGEH PN B Se IS R A S R S U T S

68
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5.2 AT 55EH

FESTLEM, HRE— &R, PrfEfiiai kR el bEARS 2 LRSS BSGI-STLE
T RRER AL AR dequesR BRIUSEIL, S RFA B AT LUE S vector, listE Earray K6 FAHE.
TODO
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5.3 FHR[A|E

5.3.1 Valid Parentheses
[i7]

Given a string containing just the characters ’(","),”’.”" / 'and'], determine if the input string
is valid.

The brackets must close in the correct order, ”()” and ”()[]{}” are all valid but ”(}” and
"([)]” are not.
(leetcode 20)

¥ |FHAEZ&EO((m), EHEHEO(M)

S LR RN R & D554 S A Bal (AR SR, P LUX AR SEit /5 e —
B BT AGE AR R .

5.3.2 Trapping Rain Water
] R

Given n non-negative integers representing an elevation map where the width of each bar is 1,
compute how much water it is able to trap after raining.
(leetcode 42)

24451
Given [0,1,0,2,1,0,1,3,2,1,2,1], return 6.

'
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&

IRE 22 EO((n), ZEEHEO()

XTER AT LUXRERR, IR T ay, ag, ..., an WRa; < ai (IRATMABIRR T, Rz, #H{T#RAL
B, Wha; > aioy < a;oITAAT LI Ba,_ EEORUK, RIS

DP :

BRI EZ4EO(n), ZEEHEO(n)
HELHR R E BRI, X B — M R E R, ROTEE RSN ITR e E R

IV, BATRT VR B I HEV; = min(left[i], right[i)), 5 Hleft[i], right[i] 53 Bl e a, /2 47 2 4L
FNE.
AR, FATA] LUEE SR Bleftright,:

R ap 1 =0
leftli] = {mam(ai,left[i —1]) other

Ap_1 1=n—1
max(a;, rightfi + 1))  other

right[i] = {

Ftarget = S Vi
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5.3.3 Largest Rectangle in Histogram
]

Given n non-negative integers representing the histogram’s bar height where the width of each
bar is 1, find the area of largest rectangle in the histogram.
(leetcode 84)

LR
Given height = [2,1,5,6,2, 3],
Above is a histogram where width of each bar is 1, given height = [2,1,5,6, 2, 3].

6

The largest rectangle is shown in the shaded area, which has area = 10 unit.

6

return 10.

¥ [BHEEREOM), FREZEO M)
BT LUXREH X e, 4Kk 3 Hay, ao, ..., 4 W Ra; > a; i RFa, IMAZIRRH; &
Z, AT e, B Na; o < ai—y > a; T LATRATAT LA B Pla;_ HEHE R histogram K
N, IR
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DP : |INAIEHEO M), ZRIEFEO(n)
[l 2R LU HI T A Traip Water[FIRH, 9351iT8ile ft[i]right[d) RV AT
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5.3.4 Evaluate Reverse Polish Notation
Ji]

Evaluate the value of an arithmetic expression in Reverse Polish Notation.

Valid operators are +, -, *, /. Each operand may be an integer or another expression.
(leetcode 150)

245
[”2”7771’7”7 _"_’777737”77 *”] _) ((2+ 1) *3)_ > 9 [”4”77713”,”5”7”/77’77 _"_77] _) (4_"_ (13/5))_ > 6

B | WREREOM), ZHEREOM)
TR T P AL,
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5.3.5 Min Stack
[i]

Design a stack that supports push, pop, top, and retrieving the minimum element in constant
time.

push(x) — Push element x onto stack.
pop() — Removes the element on top of the stack.
top() — Get the top element.

getMin() — Retrieve the minimum element in the stack.
(leetcode 155)

B : | EEREO(m), ZERIEREO()
X BRI SR, — MR EEESE, 7 — EREFSME.
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TODO

6.1.2 KRR R

TODO
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https://github.com/ThreeCobblers/Paladin/tree/master/blog/graph
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6.3 FHR[AIE

6.3.1 Clone Graph
] R

Clone an undirected graph. Each node in the graph contains a label and a list of its neighbors.

0J’s undirected graph serialization:
Nodes are labeled uniquely.

We use f as a separator for each node, and , as a separator for node label and each neighbor
of the node.
(leetcode 133)

2451
As an example, consider the serialized graph 0, 1, 241, 242, 2.

The graph has a total of three nodes, and therefore contains three parts as separated by

/.

First node is labeled as 0. Connect node 0 to both nodes 1 and 2.

Second node is labeled as 1. Connect node 1 to node 2.

Third node is labeled as 2. Connect node 2 to node 2 (itself), thus forming a self-cycle.
Visually, the graph looks like the following:

1
PN
SN
e -2
PN
NS

BFS+Hash : |IfAEREFO(E), EREREZOV)

SKRABFS— N E R A TS, SR5 B2 TS A1 R THLS 58 1T hash ## 37 — — ML 56 R4 (#
J& F & neighbors
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6.3.2 Course Schedule
[i] 5

There are a total of n courses you have to take, labeled from 0 to n - 1.

Some courses may have prerequisites, for example to take course 0 you have to first take
course 1, which is expressed as a pair: [0, 1]

Given the total number of courses and a list of prerequisite pairs, is it possible for you to

finish all courses?
(leetcode 207)

2451
2, [[1,0]]
There are a total of 2 courses to take. To take course 1 you should have finished course 0. So
it is possible.

2, [[1,0],[0,1]]
There are a total of 2 courses to take. To take course 1 you should have finished course 0, and
to take course 0 you should also have finished course 1. So it is impossible.

BFS : | RIEZ&EOE), ZREXREO(V)
o — AR AR MR R (IR, AT LU BFS /DFSH#HATHET.
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6.3.3 Course Schedule I1

[i]

There are a total of n courses you have to take, labeled from 0 to n - 1.

Some courses may have prerequisites, for example to take course 0 you have to first take
course 1, which is expressed as a pair: [0, 1]

Given the total number of courses and a list of prerequisite pairs, return the ordering of
courses you should take to finish all courses.

There may be multiple correct orders, you just need to return one of them. If it is impossible
to finish all courses, return an empty array.
(leetcode 210)

2451
2, [[1,0]]
There are a total of 2 courses to take. To take course 1 you should have finished course 0. So
the correct course order is [0, 1]

4,1,0], [2,0], 3, 1], [3,2]]

There are a total of 4 courses to take. To take course 3 you should have finished both courses
1 and 2. Both courses 1 and 2 should be taken after you finished course 0. So one correct
course order is [0,1,2,3]. Another correct ordering is[0, 2, 1, 3].

BFS : |NEIEREOE), ZEEREOV)

XA bR —
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TODO
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7.2 HashFER)&it 555

TODO
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7.3 FHKRW

7.3.1 Substring with Concatenation of All Words
] R

You are given a string, s, and a list of words, words, that are all of the same length. Find all
starting indices of substring(s) in s that is a concatenation of each word in words exactly once
and without any intervening characters.

(leetcode 30)

2
Given:
s: ”barfoothefoobarman”
words: [” foo”,”bar”]

You should return the indices: [0,9].

Hash : |AIEZE0(n), ZAIEZFEO(m)

i hash#iE 5 SRS 1] = AT B UE ST BT

7.3.2 Valid Sudoku
[i] 5

Determine if a Sudoku is valid, according to: Sudoku Puzzles - The Rules.

The Sudoku board could be partially filled, where empty cells are filled with the character
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b

leetcode 36)

5|3
6

9

Note:
A valid Sudoku board (partially filled) is not necessarily solvable. Only the filled cells need to
be validated.

Hash : | R ZEO(7?7), WEERFEO(1)
KA hashoR AT, FIFXESHEE, S HRX B KA hashf5 14 /2 Fvector BRIl
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7.3.3 Isomorphic Strings
IFE

Given two strings s and t, determine if they are isomorphic.
Two strings are isomorphic if the characters in s can be replaced to get t.

All occurrences of a character must be replaced with another character while preserving the
order of characters. No two characters may map to the same character but a character may
map to itself.
(leetcode 205)

245

Given ”egg”, "add”, return true.
Given ”foo”, ”bar”, return false.

Given "paper”, "title”, return true.

Note:
You may assume both s and t have the same length.

Hash : |[[fEIEZEOM), BREIFEO(1)
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7.3.4 Contains Duplicate
]

Given an array of integers, find if the array contains any duplicates. Your function should
return true if any value appears at least twice in the array, and it should return false if every
element is distinct.

(leetcode 217)

Hash : | fAIEZEZO(n), ZRIEFEO(n)

7.3.5 Two Sum
[i] 5

Given an array of integers, find two numbers such that they add up to a specific target number.

The function twoSum should return indices of the two numbers such that they add up to
the target, where indexl must be less than index2. Please note that your returned answers
(both index1 and index2) are not zero-based.

You may assume that each input would have exactly one solution.
(leetcode 1)

LR
Input: numbers=2,7,11, 15, target=9 Output: index1=1, index2=2

M | FEEZREOM), FRIE&EO(n)

RN R R R AR, A PR M two pointer i@ (%, iXHERS (A B 2 EEDE] T O(1)

7.3.6 3Sum
[i7]

Given an array S of n integers, are there elements a, b, ¢ in S such that a + b + ¢ = 0?7 Find
all unique triplets in the array which gives the sum of zero.
(leetcode 15)
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2451
Given array S = —1012 — 1 — 4,

A solution set is:

(-1,0, 1)
(_1a _1a 2)
Note:

Elements in a triplet (a,b,c) must be in non-descending order. (ie, adbdc)
The solution set must not contain duplicate triplets.

Hash : |IfEEZ8EO0(n?), ZREHEO(n)

NTBESGU G RENES, LU REAEM T, HFRELREESTE, #Th
H G A AR 3 st

7.3.7 4Sum
[i] 5

Given an array S of n integers, are there elements a, b, ¢, and d in S such that a +b + ¢+ d
= target? Find all unique quadruplets in the array which gives the sum of target.
Elements in a quadruplet (a,b,c,d) must be in non-descending order. (ie, adbdcdd)
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The solution set must not contain duplicate quadruplets.
(leetcode 16)

] R
Given array S = 10 — 10 — 22, and target = 0.

A solution set is:
(_15 03 03 1)
(_27 _17 15 2)
(_27 05 05 2)

Hash : |IFfEEZREO(n?), ZRIEIEO(n?)

XEFEREHF, AeREEEREER
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7.3.8 Longest Consecutive Sequence

]
Given an unsorted array of integers, find the length of the longest consecutive elements se-

quence.
(leetcode 128)

24451
Given [100, 4,200, 1, 3, 2],
The longest consecutive elements sequence is [1,2,3,4]. Return its length: 4.

Your algorithm should run in O(n) complexity.

Hash : [INAIEZEO0(n), ZRIEZEO(n)
SeHhashFIF TR EME, N5 1ESL 79I B0 E 7 & — 2 BFSTE Hiok, L B4t H &Rk
A% IE 5> & RIA]
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FH8E  HARKHELGH

8.1 H

WAESTLE M ESENEAERNARSS, TN fvector®iiiz B, Bl&Emakereap, pushyeapmpoppeapsort,eapiX
POz B SRR AT IR E R

8.1.1 Implement Heap Algorithm
TODO

92
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8.2 FHuLf

FHRS SCRRERRA BT, Trieftd, Z—FRELEH, & —MIaAH A Fh
FHMERRT SAESFER, BRTS/IE DT SHAEE—DFER, MR AEE T4,
iz bt ﬁ_‘ﬂﬁ%f’“ﬁfﬁiﬂ% R SN N FRF R BN AR TS FEFEASHIR
?ﬂﬂﬂﬂﬁaﬁ%‘—ﬁﬁ
E—. WS Mﬁxﬂﬁﬁﬁﬁhashﬂéﬁzmﬁ&%ﬂwé SIA], PR AR R A 2R .
7 BIZRICHD. RS s, AT LIER B EE A RIS TR S, FINERL.

8.2.1 Implement Trie
]

Implement a trie with insert, search, and startsWith methods.
(leetcode 208)

Note:
You may assume that all inputs are consist of lowercase letters a-z.

Trie : | N AEZEOM), FAFHEO(L)

- SR i TR B ) SR B R 8 — 1> 2 SUHY.
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8.3

Hit .95

8.3

8.3.

HAth

1 LRU Cache

[i]

List+Hash : | RfEEZEO(1), ZREREO(1)

Design and implement a data structure for Least Recently Used (LRU) cache. It should sup-
port the following operations: get and set.

get(key) - Get the value (will always be positive) of the key if the key exists in the cache,
otherwise return -1.

set(key, value) - Set or insert the value if the key is not already present. When the cache
reached its capacity, it should invalidate the least recently used item before inserting a new
item.

(leetcode 146)

X AR ERAEE, LOIEE RGBS ORGSR E A £ E TN
Bt HO(1)BAEMILRU Cache. FATH1E Hash 4R 2052 7T LAO (1) B 8] B 78 A2 A0 A S B
WA REIRFREA EMELUEN , RS, BRI SZ0) IR, FREES:, HERSE
TCIEO () FHE AR B BERAECEEM &, T AMIBRIR T, (H2 U5 AR,

B EXA R, FHATER— T & EATZO()N (B35 R T & Rlget (key), FB 4 W1 EH e A 45
M8 IE, FA1 Einsert TLE M %, 2 cachelili FII & AT 77 ZALO (1) BR8] EIZF W2
REW, AT BREETHF, BATT U EFREATE G, ERIEXS R 16 AT A 96 A
B — P HEFMIRF ST, HTERATD Eseti®VE, BT LAFRATAEE M FHvectorsf B AHX 4~ HE
FF5, B R R AR K, Hae Hlist, S SR BA 175 EfEhash R FiC RIZTTE T
FElist I ListNode FIFEET 77— IR E AL
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FoE HF

9.1 FHEAHEE

HEF R EANRL TP EE BRI R —EIFHE HEFBIE X 0 i€ I E
AR S8, AN [R] B HE P BN A 8] 2 8] 2% PR TN
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9.2 HZHMHIFHEBE
ZMPHE R A N B AR E M X B R

HFFEZE | NHERE | KMEXRE | BEHE #=iE
FAFERF O(n?) 0(1) TarE
BT O(n?) 0(1) FarE
T O(n?) 0(1) NaE
JTAFHEF | O(nign) O(n) FarE
HEHEF O(nlgn) 0(1) AaE
FEHER | O(nign) 0(1) EE RERREIEROM?)
T O(n) O(m) HERTLAT0,m) FEBEHF
- TRHEF O(n) O(n) HEBRTREE T RN S ERIHEF AT 5

9.1 HEFRIALR

9.2.1 Insert Sort

9.2.2 Bubble Sort

9.2.3 Selection Sort



9.2 ZZHLHEFEYE

9.2.4 Merge Sort
Merge SortiX B4 i JFFIE PP, 5 TR SEI AT LS E T2 I A L5 V4



https://sosohu.github.io/algorithm/2015/04/14/%E5%BD%92%E5%B9%B6%E6%8E%92%E5%BA%8F%E7%9A%84%E8%BF%AD%E4%BB%A3%E5%86%99%E6%B3%95.html

9.2 ZZHLHEFEYE

9.2.5 Heap Sort
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9.2.6 Quick Sort

9.2.7 Count Sort

9.2.8 Bucket Sort

Tk PP SE AR o PR S 2 i B R R J L 101 S BE SR AN B BE R AR BT, 0 AI4E0,1,... 93X 104
18, A ARALTT G 22 T R B HE e, T AR R RS I BRI AR
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9.3 ETHEF A&

9.3.1 Merge Intervals

[A&: Given a collection of intervals, merge all overlapping intervals. (leetcode 56)
2441

Given [1,3],[2,6],8,10],]15,18],
return [1,6],8,10],[15,18].

HERF « | BSFIRIE 2 O (nlgn), ZRIEZEO(1)

XESEHET RE R T A

9.3.2 Insert Interval
[1] R

Given a set of non-overlapping intervals, insert a new interval into the intervals (merge if
necessary).

You may assume that the intervals were initially sorted according to their start times.
(leetcode 57)

24451
Given intervals [1,3],[6,9], insert and merge [2,5] in as [1,5],[6,9].
Given [1,2],[3,5],[6,7],[8,10],[12,16], insert and merge [4,9] in as [1,2],[3,10],[12,16].
This is because the new interval [4,9] overlaps with [3,5],[6,7],[8,10].

HEF - | AR 2O (nlgn) , ZEAEHEO(1)
SEHET REHEIRA S AL X,
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9.3.3 Sort Colors
[i]

Given an array with n objects colored red, white or blue, sort them so that objects of the same
color are adjacent, with the colors in the order red, white and blue.

Here, we will use the integers 0, 1, and 2 to represent the color red, white, and blue respectively.
(leetcode 75)

Note:
You are not suppose to use the library’s sort function for this problem.

Follow up:
A rather straight forward solution is a two-pass algorithm using counting sort.
First, iterate the array counting number of 0’s, 1’s, and 2’s, then overwrite array with total
number of 0’s, then 1’s and followed by 2’s.
Could you come up with an one-pass algorithm using only constant space?

HeF - | R EO(n) , 2 EEZREO(m)
X5 — [ N 1 FH THECHE T (B Follow upit A BEpass— IR T2, BT LLR BER A — S/ NS
T AB0O—EEHIL 2 — B R BRI R R U AE P A T
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9.3.4 Maximum Gap
] R

Given an unsorted array, find the maximum difference between the successive elements in its

sorted form.

Try to solve it in linear time/space.

Return 0 if the array contains less than 2 elements.

You may assume all elements in the array are non-negative integers and fit in the 32-bit signed

integer range. (leetcode 164)

HeF - |[BRIEZREOMm) , DEEZEO(n)
?;‘@%3‘20(@ AR RS [ R 25 (8] B 4 B2 T L AT LA B ST R B2 32-bit B 147 5 IR B LAAR 2 8 F i
EFF.
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9.3.5 Largest Number
] R

Given a list of non negative integers, arrange them such that they form the largest number.
(leetcode 179)

Z545: given [3, 30, 34, 5, 9], the largest formed number is 9534330.
Note: The result may be very large, so you need to return a string instead of an integer.
HEFP - | HE 24O (nlgn) , ZBEIEZ&EO(n*m)

IX R B B T R AT HE R B 5 B R A R AT B D T 3R 9 KN T B v
fEab5ba K/ Nif HE. A S BEEE R R KB T 1% vector /stringiX FEAERIE.
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10.1  FEAH &

ZHBER &P ER SR TOEE R B R AOR UL BRI R R SR AR C(x) B
AR scsf 3o F AR 2 C (x) Bx, QSR TR 9
KL
i 2
C(x1)
FIVE R AT LA FH — 4 R SR A5 /N ) x.
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10.2 25 Bijn)

TABEWERZE MR L INSTLZEH # H flower _bound %545
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10.3  FHE[A]
BB ERER S E, TR LS.

10.3.1 Median of Two Sorted Arrays

[A]@: There are two sorted arrays numsl and nums2 of size m and n respectively. Find the median
of the two sorted arrays. The overall run time complexity should be O(log (m+n)). (leetcode

4)
ZHABER RIS ZEO(gn) , FRIEREO(1)

XA B H PR R B AR, B B AR AR AT L B, B R N R R BRE, R R
TSR M B A
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10.3.2 3Sum Closest
[1] 5

Given an array S of n integers, find three integers in S such that the sum is closest to a given
number, target. Return the sum of the three integers. You may assume that each input would
have exactly one solution.

(leetcode 16)

24
Given array S =—121 — 4, and target = 1.

The sum that is closest to the target is 2. (-1 + 2 + 1 = 2).

=B [ EZREO(mlgn), ZAEZREO(L)

XAGERENRGLRIE, BT PAhashit I AMULE], BATHEAT LR — 0 R EITT A

10.3.3 Search in Rotated Sorted Array
7]

Suppose a sorted array is rotated at some pivot unknown to you beforehand. (leetcode 33)

245
(i.e., 012456 7 might become 456701 2).
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Note:
You are given a target value to search. If found in the array return its index, otherwise return

-1.
You may assume no duplicate exists in the array.

ZoE | BEEREO(gn) , EEEREO(L)

RIRER A — 0 B4R, 7 ZE B AR R B L ] AR AR I 1), Fe ZEECE B RS,

10.3.4 Search in Rotated Sorted Array 11

fi]
Follow up for ”Search in Rotated Sorted Array”:
What if duplicates are allowed?
Would this affect the run-time complexity? How and why?
Write a function to determine if a given target is in the array.
(leetcode 81)

ZHABER  |NEEREOMm) , BREHEO(1)
IR BEES 20 B R 2 A AR K 4 U0 40 I 15 gt 7 ZE R S BT — N BT ART REE RN E L T 7
FO((n) IR L.
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10.3.5 Search for a Range

7] @i:Given a sorted array of integers, find the starting and ending position of a given target
value. (leetcode 34)

ZE4.

Given [5, 7, 7, 8, 8, 10] and target value 8,
return [3, 4].

Note:
Your algorithm’s runtime complexity must be in the order of O(log n).
If the target is not found in the array, return [-1, -1].

B | NEEREO(gn), FRIFREO(L)
FOX BRI ER el B E R - M E R FHRE E TR B L EERS R
ISTLZE A flower_bound Flupper_bound i iJ LL T - .-
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10.3.6 Search Insert Position

A& Given a sorted array and a target value, return the index if the target is found. If not, return
the index where it would be if it were inserted in order.You may assume no duplicates in the
array. (leetcode 85)

245
(1,3,5,6), 5 — 2
(135.6), 2 — 1
(1,3,5,6), 7 — 4
(1,3,5,6), 0 = 0

A | NEEREO(gn) , ERIEREO()
H S5 R lower_bound BREX

10.3.7 Divide Two Integers

[A]&H: Divide two integers without using multiplication, division and mod operator. If it is overflow,
return MAX_INT. (leetcode 29)



10.3 IR [A]H - 116 -

| BB ZEO(Ign) , ERIEZREFEO(1)
O R B

dividend = x * divisor = Z 2idivisor
ABTRE S A EREH

2i
AN R R A T R L AR X B OB T R e R S A 7 K

10.3.8 Pow(x, n)
[B]&: Implement pow(x, n). (leetcode 50)

ZHABER  |NEEZEO(Ign), ZBRIEZEO(1)
BRI L0 H — 8L B D) 5 R 21

FHHAE
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10.3.9 Sqrt(x)

[A]&: Implement int sqrt(int x). (leetcode 69)

ZHAER | FREREO(gn) , FHEREOQ)
TR SR JTVE SR A S AR AT DU FH Ak A

HWHERIE - | RIBREO(2?7?) |, FEEIEO(1)

10.3.10 Search a 2D Matrix

] R
Write an efficient algorithm that searches for a value in an m x n matrix. This matrix has the
following properties:

Integers in each row are sorted from left to right.

The first integer of each row is greater than the last integer of the previous row.
(leetcode 74)

245

Consider the following matrix:

(
(1,3,5,7),

(10, 11, 16, 20),
(23, 30, 34, 50)

(
Given target = 3, return true.
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AR | FRIEZAEO(gn + lgm) , FEEKEO(1)

SEEAT HERS

10.3.11 Find Minimum in Rotated Sorted Array

[A]@: Suppose a sorted array is rotated at some pivot unknown to you beforehand.
(i.e., 012456 7 might become 456701 2).
Find the minimum element.
You may assume no duplicate exists in the array.
(leetcode 153)

ZHEER [ NEEXREO(gn) , FEEZEOQ)
Xl Fllsearch in a rotated arrayHSCfgiE—1F
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10.3.12 Find Minimum in Rotated Sorted Array II

]
Follow up for "Find Minimum in Rotated Sorted Array”:
What if duplicates are allowed?
Would this affect the run-time complexity? How and why?
(leetcode 154)

“HB%  [NNEREOW) , ZAEREO()

Xl Flsearch in a rotated array ITHESEETE—FE

10.3.13 Find Peak Element
[i] 5

A peak element is an element that is greater than its neighbors.

Given an input array where num[i] # num[i+1], find a peak element and return its index.
The array may contain multiple peaks, in that case return the index to any one of the peaks
is fine.

You may imagine that num[-1] = num[n] = -.

(leetcode 162)

2451
For example, in array [1, 2, 3, 1], 3 is a peak element and your function should return the
index number 2.

ZHEER | INEEREO(gn) , BHEREO(L)

XA R SR U] 00 R 5 IR IR 2 45— B0 e B0 I A T TR TL Fl s, o) BUH Bl Aim = (s +

%% /E%,jgﬁ;m[:-u, Alm]FIA A1) R RIRF 55 N — AT E M [s,m-1]117% [m+1,e] R E A
UG/ \‘_7.-@ .
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F11E 8

11.1  FEARHE&

oA FAIR A A AR R — D USRI N (A O K AR BN 7 (A, X 28 (] A
MBS R REE BURR] - SRE T R, TS 2 IR AR A
THBTARR — P IR
(L), R EARR A (] R 3 o T UL N B[R] S ]
(2)RME, ST R A 205/ N, TR BT VAR
(3)&FF, HLIRFAER, R A EIARZ R & F AR [A] R R -

HHANRAR R L R, BT X LR ENEIEES 2, SoRBIRMAYSER, FEEE
SRAFIFAERT A EARS K, BB RARTTIEE SR « X T X R, HAEELEE D B AULD T
A, ARBPR XL T REREEE, FREaENIE, BE TS BeRE N RERFEE - R
XL RAECR, MELUR, ATLLEHEEN] 2 BJL BN 7 R, DUk, EZw LA
AR L « X 1A SRS A E A SRR -

121



11.2 #Z8n) 2122 -

11.2 25 Bijn)

IMAEERE LR, WA, HRolt /o R SRR SE T REEM, RS 5 ()RS
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11.3  AHK[A]8

TODO
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12.1  EAHE
2% ST SRR S — el R R T B LA R T B DFS, BFS, AMERGS% 4

18 KR 248 VA 15 2R M B, 55 31 52 DF S B 1) DX 31, 3 O B A 0 2 [ 2 — AP B8 T R e — 7
%
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12.2 WEMLLEER

, BESIl %38 F1 1 5 R S B A2 R, R W BF S — 25— 30 B[] 45 SR 5 s SR ) BT LL— B EIR
PN RE LR R RS HE L —.

12.2.1 Word Ladder

] R
Given two words (beginWord and endWord), and a dictionary, find the length of shortest
transformation sequence from beginWord to endWord, such that:

1. Only one letter can be changed at a time
2. Each intermediate word must exist in the dictionary
(leetcode 127)

2451
Given:
start = "hit”
end = "cog”
dict — (” hot” ,77 d0t77 ,77 dog” ,” lot” ,” log”)
As one shortest transformation is "hit” - "hot” - "dot” - "dog” - ”cog”,

return its length 5.

Note:
Return 0 if there is no such transformation sequence.
All words have the same length.
All words contain only lowercase alphabetic characters.

BFS : |BfRIEZ4FEO(??7), FRIEEO(??7)

A BFSIFIRL, (S, — 2 — R R R &AM
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12.2.2 Word Ladder I1

[ AL
Given two words (start and end), and a dictionary, find all shortest transformation sequence(s)
from start to end, such that:

Only one letter can be changed at a time
Each intermediate word must exist in the dictionary

(leetcode 126)

24451
Given:
start = "hit”
end = ”cog”
dict = ("hot”,”dot”,”dog” " lot”,”1log”)
Return

E?? hit” 7 hot” 7 dot” » dog” kM Cog” )
(7? hit” ’77 hot” ’” lot” ,’7 log” ,’7 COg” )
)

Note:
All words have the same length.
All words contain only lowercase alphabetic characters.

BFS : | B IS AEO(777), ZFEREO(777)

iy T R B T ] DL i VO T DT T2 (6 FDFS, T2 i FABFS SaBUEW. 330 R B
R B 1 AT 1125 ] B, R GORIU 2 TLES # MLE
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12.2.3 Number of Islands

[ia] R
Given a 2d grid map of '1’s (land) and ’'0’s (water), count the number of islands. An island
is surrounded by water and is formed by connecting adjacent lands horizontally or vertically.
You may assume all four edges of the grid are all surrounded by water.
(leetcode 200)

2451
Example 1:

11110
11010
11000
00000
Answer: 1

Example 2:

11000
11000
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00100
00011
Answer: 3

BFS : | EEZEOm*m), ZHEEZ=EO(n*m)

XA 1 BESHE — A B EEE 5 &, 2SS A] LU I DRSS AT R A5, Fa 2 S It
SIS 5 RERE P 77 1o (], AT AR = R RS A7 1] 3 P visit bR RS S e visit BRSO H I
R AR X L E AT & BRI RS

12.2.4 Surrounded Regions
] R

Given a 2D board containing 'X’ and ’O’, capture all regions surrounded by ’X’.
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A region is captured by flipping all ’O’s into 'X’s in that surrounded region.
(leetcode 130)

241
XXXX
X00X
XX0X
X0XX
After running your function, the board should be:

XXXX
XXXX
XXXX
X0XX

BFS : | RIEZ4EO(n*m), FEEZREO(1)

X A] LU BFS/DFSHEAT # 3K (H 20X B — Ptrick: FMIFIEOZ A& LA RES T R 2]
AF B E E P LA S BB O mUT IEBFS A I M R O T UGBS, Bl o
R B8 8 — s BFSE 5 76 R 8 2R A2 R AN R B IR R & AN 2 W (B2 AR AL BB O T
UABFSH 4 A B 5 E il B 2 T A, B AT DUE X treik 79 4 25 (R T .
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12.2.5 Binary Tree Right Side View
]

Given a binary tree, imagine yourself standing on the right side of it, return the values of the
nodes you can see ordered from top to bottom.
(leetcode 199)

24451
Given the following binary tree,
1+

/\
23+

\ A\
54«
You should return (1, 3, 4).

BFS : |EIEZEO(n), SEEHREO(w)
BB R T A e R Z A%
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12.3 EELLRE
VR FEE U S R A R AT L 25 B 2 B P X B R Tt i
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12.4 A*HER

TODO



F13%=  [EH

13.1 EAH&

EIWASESEPR E— PR UM R AT, FEREEREAI BT T REENR, 4%
BLEANHESRIBAIERS, b <mim R E, 2Bl fkiz -

BRI R, BRLEGmAER, LUARIER . HAFRRIE PN, &
PRSI FEH AEGA AN BAR, BOBE— D EHNERE, XFE B iR EFE R Sy R,
TG A2 [ A P TR A s PR <[ L

FEL & R P A AR S RIS P, 3 IRR B e R A0SR , MRS A R IR R R %
AR . HTRRENE LA, BRANNZG AR T E SRR, WREE, MR R Rk
SRR L, MR AEE R, WZEmEARSE R EW . SRR R
HIRE LR -

0 P 1 R B0 18 RS (AR AT B A, AR [ 8 ek L
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13.2 ZHn) i

[k BN 6 R B SR, R — BOR AR 2 R AT 02 A 58 %5 1B A vk, He
BRI FE T 1% (BT L (P RIUAE AN S AN (6 FH [ B R AR 10X B s 4 b A N 2 5 ) R

13.2.1 N-Queens
] R

The n-queens puzzle is the problem of placing n queens on an nXn chessboard such that no
two queens attack each other.

Given an integer n, return all distinct solutions to the n-queens puzzle.

Each solution contains a distinct board configuration of the n-queens’ placement, where ’Q’
and ' both indicate a queen and an empty space respectively. (leetcode 51)

[EI3 - | AR REO ), ZREREO(R?)

HSZI[R] I RZ0 /N T O (n!) X BRI E — D B
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13.2.2 N-Queens I1
]

Follow up for N-Queens problem.
Now, instead outputting board configurations, return the total number of distinct solutions. (leetcode
52)

EH : |BEEREOM!), BEEHEO()

[FIEIN [B) 55 4 B B 1%/ N T O (n!)
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13.3  AHK[A]

B335 AT AR AR 2 75 EMOE A R FE RO IR, — R 2 B ay, ag, ..., a, FME TR Z86 €, HiX
Lo DB B EFAHR, BATRHBIIMNER: Ma 1555 B2 E BIFTE 7T 8818, 2R J5 R FIDFSHY
O MRIXH R ag, ..., AN SRHERE Blla,, AP 4 X BAEEE E A R A B R GG R i R A2 21| 5
Ma; ZIVE C 2158 T R I3, B 75 22 [E .
A AN, ) G 5 KRS 2 1 P result 77 iU 248 T trace PR AZE — BEDFS TR AR SE B B IGHEA
— AT R R trace Z R NFTT R APIRAS, BB LT S TR ZpopMI A4 A BPIRAS.

13.3.1 Letter Combinations of a Phone Number
[i] R

Given a digit string, return all possible letter combinations that the number could represent.
A mapping of digit to letters (just like on the telephone buttons) is given below.

(leetcode 17)

2451
Input:Digit string ”23”
Output: [7? a,d” ” ae” ” af? ” bd” 2 be” ” bf” 2 cd” ” Ce” 7 Cf” ] A

Note:
Although the above answer is in lexicographical order, your answer could be in any order you
want.

B - | BEEZ4EO(3™), ZRIE Z4EO(n)

nonoun "

abc" "def" ”ghi" njkln "mno" upqrsu
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13.3.2 Generate Parentheses
Ji]

Given n pairs of parentheses, write a function to generate all combinations of well-formed
parentheses. (leetcode 22)

2441
Given n = 3, a solution set is:

7007, 00)7: ()07 7000)7, 70007

3 |BEERREO(2) , FRIEREO(n)
XA A B R 2T O(27)

13.3.3 Sudoku Solver

[
Write a program to solve a Sudoku puzzle by filling the empty cells.
Empty cells are indicated by the character ’.".
You may assume that there will be only one unique solution.
(leetcode 37)



13.3

N

- 138 -

ZE45):

(13 -

IRIE 22 O(9!8!7!...11) |, 2 AEZ&EFO(1)

IS [A] 2 2R i H O (98IT). 11X A &

A sudoku puzzle...

WiIN|OId || = | hv|Un

ElOOAIRF|INIMO|d]W

Nl jJw|h|OJO | N &

MNlealMO| 0 [d]JW| =]

V(R |WwIN | Y& O~
||| |W= N U)o
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13.3.4 Combination Sum
Ji]

Given a set of candidate numbers (C) and a target number (T), find all unique combinations
in C where the candidate numbers sums to T.

The same repeated number may be chosen from C unlimited number of times.

(leetcode 39)

25451
Given candidate set 2,3,6,7 and target 7,
A solution set is:
(7)
(2,2,3)

Note:
All numbers (including target) will be positive integers.
Elements in a combination (al, a2, ... , ak) must be in non-descending order. (ie, al < a2
<L < ak).
The solution set must not contain duplicate combinations.

M - | EE2REO(2), SRIEHEO(n)
XA T8 A B SR AN AL B e, IR 5 AT I RA X B R R i 5 —
MEHZ ARG OLIX B & E AT DU TER0K BT LUst T UE B8 IR A g 25 E b AT LA
T BEERINER ISR M SE o JE AT A N — R — D AE T a, KA
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13.3.5 Combination Sum II

[ AL
Given a collection of candidate numbers (C) and a target number (T), find all unique combi-
nations in C where the candidate numbers sums to T.

Each number in C may only be used once in the combination.
(leetcode 40)

Note:
All numbers (including target) will be positive integers.
Elements in a combination (al, a2, ... , ak) must be in non-descending order. (ie, al < a2
<L < ak).

The solution set must not contain duplicate combinations.

25451
For example, given candidate set 10,1,2,7,6,1,5 and target 8,
A solution set is:
(1, 7)
(1,2, 5)
()
(1,1, 6)

B9 - |BFRIEAREO(2) , ZRIEHKEO(n)

XL T MEE &R R A E & R R, X5 T B R X B R EE R AR 1A 2|
— MEH Z M HIIE L, IX B B E B A AL B AR R AT IR SR R B BUR — D D m

§2(1,1,17,233)E5152((1 13),(2,1),(3,2)) X HEH B UGE RN EHE— M CE XM A HIES
VEERT .
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13.3.6 Permutations

[A]&:Given a collection of numbers, return all possible permutations. (leetcode 46)

254

HeF -

(1,2,3) have the following permutations:
(1,2,3), (1,3,2), (2,1,3), (2,3,1), (3,1,2), and (3,2,1).

BHEEZ4EOn!), ZEEHEO(n)
X RN N V2 A5 P TR0 2 SR R A IR N TR R R T R E 0 AT LLE A B8 A0 458 A B v SR
fi# (E R X T8 L R R B A 2H A B R R BRATIE X S A B R — LB an(1,2,3) B
A%123,(3,2,1)F F321, 0 2 FA TAT LU S/ NPT IRZ 8 X N E B E B e KRR 4
BHEA WK HER T 04 EARIBILE LR H T — 8 K — 5 B0 BB ATIER
BoZar, ay, ...an, ZATRIZ TN &G — IR S E N ar, M5B a1 <ak, ap>api1>...>a0,7
INE R ar, ..., an PR T a1 BB DIIRN I T — MU B a1, a2, .Gy Gy Qg 1y vy G 15 Q1 Qg 15 oy Gy
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13.3.7 Permutations II

[A] @:Given a collection of numbers that might contain duplicates, return all possible unique per-
mutations. (leetcode 47)

24451
(1,1,2) have the following unique permutations:
(1,1,2), (1,2,1), and (2,1,1).

HF - | RRIEZREO(m!), ZRIEIEOm)

XA E AR R FH S S R ESAL B 5X B gt ] LU 3, SRR B AR 2 iR EAE A L TR
BHEITTREMNRA R ((EGE R AR R TR B R X N THENARE, R AR RBURTE.

13.3.8 Permutation Sequence

(1]

The set [1,2,3,...,n] contains a total of n! unique permutations.

By listing and labeling all of the permutations in order,
We get the following sequence (ie, for n = 3):

71237

” 132”

”213”

” 231”

kM 31277

73217

Given n and k, return the kth permutation sequence.
(leetcode 60)

Note:
Given n will be between 1 and 9 inclusive.
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W2 | FRIEZEOM), FEEREO(n)

XAE SR e B B R ENA ST 2D RE — D REmT T

13.3.9 Combinations
[17]

Given two integers n and k, return all possible combinations of k numbers out of 1 ... n.
(leetcode T7)

25451

If n = 4 and k = 2, a solution is:

(
(2’4)7 (374)’ (273)’ (1’2)7 (1’3)7 (]‘74)7 )

¥ - | RIS ZEO (M), ZEREFEO(n)
M1,2,3,... nB MBS D E 5 X AT E.
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13.3.10 Subsets
[i] 5

Given a set of distinct integers, nums, return all possible subsets.
(leetcode 78)

245

If nums = (1,2,3), a solution is:

~— — —

o o W oS

—_
- w
=

A N e N R i R
— =N = =N =W

Note:
Elements in a subset must be in non-descending order.
The solution set must not contain duplicate subsets.

EIW : |ERIEZHEO2"), FEEZ&EO((n)
HSGXE BN H M T E A &R AE LR AT B RS E A AR SR A R
WA, — 5B A B AR R
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13.3.11 Swubsets II
[1] 5

Given a collection of integers that might contain duplicates, nums, return all possible subsets.
(leetcode 90)

245

If nums = (1,2,2), a solution is:

N
NN DN
—_

[\
~

N~ AN AN N AN N N
= ==

Note:
Elements in a subset must be in non-descending order.
The solution set must not contain duplicate subsets.

B - | RIS ZREO(2) , BB ZREO(N)

X AUME— [ XAt & H A TR K XM R L AR EINE, e ST EE ITTR HITER (T
2 CEOX R e E R R,
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13.3.12 Word Search

] R
Given a 2D board and a word, find if the word exists in the grid.

The word can be constructed from letters of sequentially adjacent cell, where ”adjacent” cells
are those horizontally or vertically neighboring. The same letter cell may not be used more

than once.
(leetcode 79)

2445

Given board =

(

(77 ABCE”),
(77 SFCS”),
("ADEE”)

word = ”ABCCED”, -; returns true,
word = "SEE”, -; returns true,
word = 7ABCB?”, -; returns false.

EIWA | BFEIE IR (n o+ m o+ 4F), ZEEZEO(m*m)
X BN RS SR B R ER AN R e Y A T e R B
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13.3.13 Gray Code
] R

The gray code is a binary numeral system where two successive values differ in only one bit.
Given a non-negative integer n representing the total number of bits in the code, print the
sequence of gray code. A gray code sequence must begin with 0.

(leetcode 89)

241

Given n = 2, return [0,1,3,2]. Its gray code sequence is:

00-0
01-1
11-3
10-2
Note:

For a given n, a gray code sequence is not uniquely defined.

For example, [0,2,3,1] is also a valid gray code sequence according to the above definition.
For now, the judge is able to judge based on one instance of gray code sequence. Sorry about
that.

B3 - | BRIE 2402, ZERIEZEO(2)
T R SR R YA 2 K R R R AR T I AR LA T BE B R B R T E A L R S
fil... fkﬁiE@%&%?Jtz%%k-1&%&&&%@#L%m&%&%%é\E@fir%%/a\})\iz/l\ﬁarﬁtﬁﬂzﬁ
J2 [E] HNE,
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13.3.14 Restore IP Addresses
[i] 5

Given a string containing only digits, restore it by returning all possible valid TP address
combinations. (leetcode 93)

2.
Given 725525511135,

return [7255.255.11.135”, 7255.255.111.35”]. (Order does not matter)

B3 - | FRIEZ4EO(CS), BB REO(11)
[R5 FH B0, e — 25 e R TP Mtk 39T B8 — > S B (B 3X 5 Be T LU L, 28038 3 D EF 4R Ak

"og5E"

13.3.15 Palindrome Partitioning
] R

Given a string s, partition s such that every substring of the partition is a palindrome.

Return all possible palindrome partitioning of s.
(leetcode 131)

LR
Given s = 7aab”,
Return
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” ” N

aa” "b),
N MY DRY
a””a” ’b")

~— o~~~

I - [P E RE | ZREREO]

BT AT 8 B BT A [ SCIX (R SR JE AL B 0T 4R, B 181 S IX (BB 2t — R SR A A
ERER.
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14.1  FEARHE &

DULE, XFRBULDRETE, 2 —MaES— 2R AR =S BeRS T st (RIsHEF)
W, WM S B8 RERF UM EE . [1HAERITHERS AR, RRT BER#
WFRAT T, ALXHE— ML B -

DULFEIRER B TEM R IC N E R . &I TEM R ER B R ILERERE 2B
o TRT BRI, (RIRLRENS o AT IR RIACAAR R, ] R ) B DI AR ks 1) 5 2 [ AL ) B L

SULRES shAS M A R T E B0 &4 7 (R R R R 7 AR 5 R, AEEENR - shASM
RN & PR AF AT BEE R, FRARTE LLRTAOSE Foxt S AT TR, HELRIIAE -

DUCE ] DU R — S AL IR, 40 SRIE] AR 9 /N AR Bl SRR K 2 9 B9 Dijkstra®iA. .. xf
THAR, UG EIRATERAESR . —H— P RA] LUE S DUOTERER, 24
BUE— B R X DRI B 0% o T B0 OHERI R R LU L BT sRAG ) R HL B e f 4
R, DULIE AT DU R B BIA 80 B AR R — L BOREE SRR ARSI (PR -

150
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14.2 25 Bu|n) {5

SULRIEZ M PR R Huffmants, &/ NERMY, Dijkstra®lik, 0-15870 1 6 FIRI%5E.
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14.3 fH3E ]S
ROEEAERE AR, FEAEILAE LS.

14.3.1 Jump Game
] R

Given an array of non-negative integers, you are initially positioned at the first index of
the array.Each element in the array represents your maximum jump length at that position.
Determine if you are able to reach the last index. (leetcode 55)

2451
A =[2,3,1,1,4], return true.
A = [3,2,1,0,4], return false.

BUb | FREIEZREEO (), 2R ZREO(1)

PIA = [2,3,1,1,4)25 01 W ERTE, HCREEIA[4) K7 A[1],A[2],A[3], 3015058 MA[1)RERI A [4]30
2SR AE A EIA (230 A (3] FEEIA[4], BT AR AT E B UL AR BUNA 3] I A [4].  LLXFRSE
B B T8k SR EE R B WAL E Sl AR Bt rT LT

14.3.2 Jump Game II
] R

Given an array of non-negative integers, you are initially positioned at the first index of the
array.Each element in the array represents your maximum jump length at that position.Your
goal is to reach the last index in the minimum number of jumps. (leetcode 45)

24451
Given array A = [2,3,1,1,4]
The minimum number of jumps to reach the last index is 2. (Jump 1 step from index 0 to 1,
then 3 steps to the last index.)

Bl |BEEZREOn), FREZHEOQ)
BTATE R PIA=(2,3,1,1 4 /B, FATE BA[L], Al2], ABJERRERIA[4], I RFEAl] — A[3] —
Al4], FELIRGAEEA[x] — A[1] — A4l R AA[TEA[3)FIH LA X LA SEBGT AL, BT AR
TR RER A 4] AP A B T B AR (A1), X FE S BRI SRR A D .
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X I B BN E — D trick, LECTERER TS A O(n)I 187 45 B R E BBz B
g, REFEIM

14.3.3 Gas Station
J1] 5

There are N gas stations along a circular route, where the amount of gas at station i is gasi].
You have a car with an unlimited gas tank and it costs cost|[i] of gas to travel from station i to
its next station (i+1). You begin the journey with an empty tank at one of the gas stations.
Return the starting gas station’s index if you can travel around the circuit once, otherwise
return -1. (leetcode 134)

Note:
The solution is guaranteed to be unique.

B« [ RO (), 2 A B A0 (1)

B, ATt Esum(gas) - sum(cost) > OLUE A M. FATFTLUNZERI G, WG tsum =
0, TBEIA[], Msum = sum + Afi], & Hsum<OR R FsumEFR R I Lsum=0,
935Z?F?ﬂf?’]%%msnmﬂ‘%mﬁﬂ: 0 (A A i AIsum#R 2 %, &5 — 1R NEuE
AR AET), HIF sumBIFF I E 2 T 1 ZH AR A

PIA = 1, -2, -3, 6, -3, 206, — B¢ H fsum B H-1,-3,5. B84SR &5 — T sumATAE 5,
6.

X TE RIS DR A, AR BEIE B o AN Xt B e HE R ALY
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14.3.4 Candy
]

There are N children standing in a line. Each child is assigned a rating value. You are giving
candies to these children subjected to the following requirements:

Each child must have at least one candy.

Children with a higher rating get more candies than their neighbors.

What is the minimum candies you must give? (leetcode 135)

B - | EZREO(n), ZFRIZZEO (M)
?‘Zﬂjﬁﬂ/\ﬂﬁﬁﬁﬁ\xglef‘c[]*ﬂrlght[]ﬁﬁﬂi@ﬂ‘ﬂﬂzlEL/jﬁLL ERVNTAREE. A
JEFATAT LUGE A s 4 A Reft[i] = Afi] > Afi-1]? left[i-1]4+1 : 03Kleft#H, X Rright[i] =
Ali] > A[i+1]? right[i+1]+1 : 09&3Kright¥4H.

XL LR ML H SR, AN SO ER—FRRIRIGBIS ML T, T HleftAright &
HPREHRERET R T RERE, AEZMEMP, WX RGN IZEZTULE

left[i]fright [iJ&—F0E A BT 1%

14.3.5 Best Time to Buy and Sell Stock I

[A]&8: Say you have an array for which the ith element is the price of a given stock on day i. If
you were only permitted to complete at most one transaction (ie, buy one and sell one share
of the stock), design an algorithm to find the maximum profit. (leetcode 121)

Tl - | FEEZEOM), FRIEEO)
GE A FERE N RKNERM— P R/ME, BE/METESERELDHA LT FATHT A
RT3 ) H18 Fright Max it 3% 24 Bl LB R A AR AE, RERX A e A ME 8 2 2 Hif (At
S SE R RGO KME, RGBT — iR G X AR KA AR 2R R E.
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14.3.6 Best Time to Buy and Sell Stock II

[A]&: Say you have an array for which the ith element is the price of a given stock on day i. Design
an algorithm to find the maximum profit. You may complete as many transactions as you like
(ie, buy one and sell one share of the stock multiple times). However, you may not engage
in multiple transactions at the same time (ie, you must sell the stock before you buy again).
(leetcode 122)

Bl - | BfRIEZREO(n), ZRBEZREO(1)

XIE R AR SRR e — BT Bk ok, — B RBRSE, FTUUAREILEBIOTKAIE, K5
—BEI ML T, RIFER T —RIT K.

M lastlER - IFFEEETHAAT, EHAGTIE—TF At T BaX g i

14.3.7 Container With Most Water

A& Given n non-negative integers al, a2, ..., an, where each represents a point at coordinate (i,
ai). n vertical lines are drawn such that the two endpoints of line i is at (i, ai) and (i, 0). Find
two lines, which together with x-axis forms a container, such that the container contains the
most water. (leetcode 11)

Note:You may not slant the container.

BUL | NAIEZREOM) , ZAEREO(1)
X FIGETE, E e U A0), A4 9 A [n-1], 3 X P BOS AT LUBTBOK & Hywater,
R 2 FAM B AN AR BB NS, RO A B E R E KRB R = %, BTLL
AERECERAMBITY, BAMNBKERERE SRR, A2 RAEERX AR
BUNBEA RIS, LIS HREKEKE .

R BATH B AL R BT/ SR T, R RAIAL], BRAL < ARz —H#E),
FATE BRI RAL), Alr] BB 47 B AR R ik B K AE A AR DL B 2 R IR
AminA[l], Alr] < minA[i], A[j], #ER M HEERKNERMLE, BILEAL == Ali], B4
WIREA[r] < minA[l], Afj], FTbl&—BEBEHEIAL] == Afj], BIRHRAME.
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XTE R R IR SRR, HS R GO R —FRIE, By BHRICRIE R —i.
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15.1  FEARHES

B (¥ Dynamic programming, DP) [1]& —F7EE2E « 1T E LRI ZEME G 2 F{H
FARY, W0 R 53 g S R ] B ) (PR 77 SOR RS 2R (N 7 - SRR E HiER TH
HE TR 2 AT E AR, ShaSHLRIT R RER AR E D T AN R % -

S E G R E AR B AR AR R R . KRB, HEME DA ERM, HA]7FZMEE AR
(RIF R a7 R AR DU H PR R AR - B VP T REE R AL, Sy esh SR
RE RGN TR —K, MR —BRAAE TR ZE N, I
s, DMENRFER DT RERZ N ERER . XMEIEEES 7R E X TR AR
R ERHOE KR A1H H

ENASHRIF SRS BT T BRCAZ 2 3R A A Rk RSl
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15.2 25 Bi|n)

AU E ARG 1AM, ZEFaRE, ZEFEME, DAGLEHMDPHH, Kk
BT, LCS JEMERESR B K T AR R ISF 4546 W] LIS B -7 BRI (E. .

15.2.1 Maximum Subarray
] R

Find the contiguous subarray within an array (containing at least one number) which has the
largest sum. (leetcode 53)

244
For example, given the array [2,1,3,4,1,2,1,5,4],
the contiguous subarray [4,1,2,1] has the largest sum = 6.

DP : |FfAIEZEO(n) , ZRIZZEO(n)
WAL B R dpli| Fom LLA [ 48 B B KBS, FF 4 target=max{dpli] }

dp B R R

max{Ali], Ali] + dp[i — 1]} other

dpli] = {0 (=0

X R B SR, X R I EE H R DL g B s R T iR (R LR H
R

15.2.2 Maximal Rectangle
7]

Given a 2D binary matrix filled with 0’s and 1’s, find the largest rectangle containing all ones
and return its area. (leetcode 85)

DP : |IfEEZEO(n*m) , ZRAIEZEO(m*m)
XAE LM R R PRI AR — 2 M, RRFHEERES, avrdfaEs s, B2
RS RN A RS A5.(0) , NId A S VA R R FRETE (IR A I — R, BRENTAETE &
HORHELZL, BEAUEBRMGHIES, NS 8&AAHEMEREINR TR ki
— P RERTFHEL.

FATE SR BILAE L

o EZkheight[i][j]: FEFFH AA][IFIBLIEMIZA M AW EE, ERH— R R DR
HBERS (A R).
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o EINEEMEleft[i][j]: FEFE SAL] ] 02D R TR R IL A R R AR A 2 R R
MEE AT UL T RER B SRR (5 A R).

o HINEEEright[i][j]: FEFE AR RALL[j]AAA A BR B FE AR X A B Bk m A B B 7E A 2 hll 3
B A SRR I T RERS B A SR BE RS (S A ).

FATLATEREA 1

AL H AR B R B m o2, 2R N1, AR EE 2. FrLUR AR S& AR P
FIFE R 2% (142-1) = 4

[
== O
=)

TRl Ttarget = max{heightl[i][j]* (left[i][j] + right[i][j] - 1)}

A I Fheight, left,right B3R (#1261 2 = AT LUK Hi:

0 Ali)[j] =0
height[i][j] = { 1 Al =0 & i=0
1+ height[i —1][j] A[i][j]! =0 & il =0

Bileft_zero R A i) [j] FIFT T A B HOTR AN ORI BL R

0 Alillj1 =0
leftlil[j] = < i — left.ero Allli'=0 & i=0
min(i — left.ero,leftli — 1][5]) Ali][j]!=0 & =0

fBi%right zero iy A[i] [j] R4 T H G B AR ORI B

0 Ali][j] =0
right[i][j] = { right,ero —i Al =0
0

!
man(right.ero — i, righti — 1][j]) A[¢][4]! =
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XREARF AR BASMAE X KR R AT L2 A1 R iR

15.2.3 'Triangle
[ia] R

Given a triangle, find the minimum path sum from top to bottom. Each step you may move
to adjacent numbers on the row below. (leetcode 120)

2541

given the following triangle

3.4,


http://wenku.baidu.com/link?url=8ks5PMqZkgKmnRCvK2_o-jbvRekmySiy_jPWLj9AJsDKU_5zRftwE7pQQcI_4i1NJw5OTdk9QeyYYh5_rrb9FjZ3JnHnCOLJhVLVY60tfKy
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6,5.7,
4,1,8,3

The minimum path sum from top to bottom is 11 (i.e,, 2 + 3 + 5 + 1 = 11).

Note:Bonus point if you are able to do this using only O(n) extra space, where n is the total
number of rows in the triangle.

DP : | FfEEZREO(n?) , ZREREO(n)

N2 8y dpli] [j| s 4 T triangleli] [j] 2 TH A AR L PR 25 A8 4 target=min{dp[n-1][j]}
dpHIBHE R R

triangleli][5] i=0
S Jdpli - 1[5 i=0
dpli][j] = dpli —1][j — 1] j = triangleli].size() — 1

man(dpli — 1][j — 1], dpli — 1][j]) + triangleli][j] other

FAVAT LAE B dp i 28 8 R K Widpfi- 173 &, BT LAF] LLE VR Sh B R O (n? )25 18] B 2% FE
HO(n)

15.2.4 House Robber
[i] 5

You are a professional robber planning to rob houses along a street. Each house has a certain
amount of money stashed, the only constraint stopping you from robbing each of them is that
adjacent houses have security system connected and it will automatically contact the police if
two adjacent houses were broken into on the same night.

Given a list of non-negative integers representing the amount of money of each house, de-
termine the maximum amount of money you can rob tonight without alerting the police.
(leetcode 198)

DP : RIS ZEO(n), ZRIEZEZEO(1)
XU A B B B KT ST R AR, B TEZdp i) # Rnums[0..4] 7] PlrobMJ & RANME, target
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= dp[n-1]
Bt ABAT T s A 5

nums|0] i=0
dpli] = ¢ max(nums[0], nums[1]) i=1
max(nums[i] + dp[i — 2],dpli — 1]) other

FATRT LAFESR 5 AU o0 dp AT RS e 4 AR D 22 (R B 7
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15.3  fH3& [\
AT RER SR, FEAEIURE LEE.

15.3

.1 Longest Valid Parentheses

[i] 3

DP :

Given a string containing just the characters ’(’ and ’)’, find the length of the longest valid
(well-formed) parentheses substring.

For ”(()”, the longest valid parentheses substring is ”()”, which has length = 2.

Another example is 7)()())”, where the longest valid parentheses substring is 7 ()()”, which has
length = 4. (leetcode 32)

BEEREOM) , FEEREO()
RENASHLRIZS & dp [i]| 7R Dhs[i] I IR R BRAS DEBC A3 4 B2 L) ()())” 91, dp[i] 93 51790,4,0,2,0,0.
firLhtarget = max{dpli]} Bl H4.

dpﬂﬁﬁ?&%/ﬁzﬁiﬁ:
0 sli] =) li=n—-1
2+ dpli + 2] sliyi+1]="()"
dpli] = ¢ 0 sli,i+1]="(" & i+dpli+1]=n—1
0 sli,i+1)="(" & sli+dpli+1]]="(
2+dpli + 1] +dpli +dpli + 1] +2] s[i,i+1]="(" & s[i+dp[i+1]]=")

15.3.2 Unique Paths

[i]

A robot is located at the top-left corner of a m x n grid (marked ’Start’ in the diagram below).
The robot can only move either down or right at any point in time. The robot is trying to
reach the bottom-right corner of the grid (marked 'Finish’ in the diagram below).

How many possible unique paths are there? (leetcode 62)
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DP : |FEEZEOMm*m) , ZFEEFEO(m*m)
B AHLAS & Fdpli][j] TR MRS EL A E B EE . A8 Atarget = dp[n-1][m-1]

dpﬂﬁﬁ?&%giﬁ:

o1 i=0]lj=0
dpli]lj] = {dp[i — 1l +dplillj — 1] other

15.3.3 Unique Paths I1

] R
Follow up for ”Unique Paths”:
Now consider if some obstacles are added to the grids. How many unique paths would there

be?
An obstacle and empty space is marked as 1 and 0 respectively in the grid. (leetcode 63)

DP : | FHEZREOMm*m) , ZHEZEO(m*m)
WEHASHLLZS & Hdpli][j] Fom WA E L A E B R4 H . 8 Atarget = dp[n-1][m-1]

dpﬂﬁﬁﬁ%/%iﬁ:
0 Ali][j] =1

1 Al0][0]=0 & i=0 & j=0

dpli][j] =  dpli][j — 1] Alillj]=0 & i=0 & j!'=0

dpli — 1]|j] Ali[j]=0 & i1=0 & j=0

dpli =1][j] + dplil[j = 1] Ali][j] =0 & i'=0 & j'=0

XN Unique Paths"E— X A5 E R BB R GEL
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15.3.4 Minimum Path Sum
[i] 5

Given a m x n grid filled with non-negative numbers, find a path from top left to bottom right
which minimizes the sum of all numbers along its path. (leetcode 64)

Note:
You can only move either down or right at any point in time.

DP : | EEREOMm m) , ZEEHREZO(Mm*m)
WA & R dpli][j] Fm W S E1L A E BB R K, i Atarget = dp[n-1][m-1]

dpfEHER A

Alol[o] 20 & j=0
e J AL+ dplilly — 1] i=0 & j1=0
dplillj] = Ald][j] + dpli — 1][7] =0 & j=0

min(dpli —1][j], dpli][j — 1]) + A[i][j] other

15.3.5 Climbing Stairs
] R

You are climbing a stair case. It takes n steps to reach to the top.
Each time you can either climb 1 or 2 steps. In how many distinct ways can you climb to the
top? (leetcode 70)

DP : BB ZEO () , FRIEZEO(1)

HSLAR R & 2 4 B0 LRI SRS R R, 1% B AL 28 &y dp i) B BB BT AT RE A %
., A ~4target=dp[n-1].
dpATEHE R A
1 1=10
dpli] =< 2 i=1

dpli — 2] +dpli — 1] other
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RIRFA B HE A ZCH R dp fi] — D RCERIERE, (BRI dp [i] RAKHS dp fi- 180 dp [i- 2] AR 2 7T
LA RS F B FE O (1) X TAZER B —FE AT, BREREESES

15.3.6 Scramble String
] R

DP :

Given a string s1, we may represent it as a binary tree by partitioning it to two non-empty
substrings recursively.
Below is one possible representation of s1 = ”great”:

great

/\

gr eat

AVA

great

/\

at

To scramble the string, we may choose any non-leaf node and swap its two children.

For example, if we choose the node ”gr” and swap its two children, it produces a scram-
bled string "rgeat”.

rgeat

/\

rg eat

AVA

rgeat

/\

at
We say that "rgeat” is a scrambled string of ”great”.

Similarly, if we continue to swap the children of nodes ”eat” and ”at”, it produces a scrambled
string "rgtae”.

rgtae

/\

rg tae

AVA

rgtae

/\

ta

We say that ”rgtae” is a scrambled string of ”great”.

Given two strings sl and s2 of the same length, determine if s2 is a scrambled string of
sl. (leetcode 87)

IHEEZEO(nY) , FREREO(n?)
FA MR AP i[5 YRR sy, ..81i41—1F182;, .82 41 B T2 HN AT E ).
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dpﬂﬁﬁﬁ%/ﬁzﬁiﬁ:

s1[i] == s2[j] =1

el = {HL;ﬁ(dp[inj][k] & dpli+ KJ[j + Kl — K)IIplilli + 1 — KIIK) & dpli-+ K — H])  other

He EHHSRAT 5 R ESZE

X TR PR X 2 b A T BN EIOX 2, ThT BOR 2 (3 1

15.3.7 Decode Ways
] R

A message containing letters from A-Z is being encoded to numbers using the following map-
ping;:

A — 1
B — 2

20— 26
Given an encoded message containing digits, determine the total number of ways to decode
it. (leetcode 91)

241
Given encoded message 7127, it could be decoded as "AB” (1 2) or ”L” (12).
The number of ways decoding ”12” is 2.

DP : |FEIEZEO0(n) , ZRIEZEO(n)
%@ﬁﬁ%%ﬁ&%%ﬂﬁ—ﬁ%@%#&%k,mmmﬁﬁ%.%%%%ﬁﬁ%&ﬂ%%
.

o RRMIAEIERIA:  ARVERI A BRI GEFNFA B SRS, XRER R SEME A A, IR
SR EW T HARIAIRE N0, FRRE NS
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1-2

©
°|
®

o THRARFELL Wdp[i]FIRs[0.i-1|FTREIEE , AATATHBIMEA T

1

dpli — 2]

dpli — 1] + dpli — 2]
dpli — 1]

1=0

i'=0 & sli—1]="0

i>1 & s[i—2]="1||(si—2]="2" & sli—1] <='6)
other

X A ARG B, E R BRI REE A BT, S S kst 2 e —id, fEH

R B EhL2 B PURE RO RN B

15.3.8 Interleaving String
] R

Given s1, 82, 83, find whether s3 is formed by the interleaving of s1 and s2.(leetcode 97)

LR
Given:
sl = "aabcc”,
s2 = "dbbca”,
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When s3 = ”"aadbbcbcac”, return true.
When s3 = "aadbbbaccc”, return false.

DP : |IfEIEZREO(n*m) , ZEEHEO(n*m)
BB dp[i] [ #7Rs1[0..i-1] 5s2(0...j- 1 R R XA His3[0..i+j-1]

dpH xR R
52[0..j — 1] == s3[0..j — 1] i=0
dpli][j] = { s1[0..i — 1] == $3[0..i — 1] j=0

(s1[i = 1] == s3[i +j — 1] & dp[i — 1[i])||(s2[j — 1] == s3[i +j — 1] & dpli][j — 1]) other

15.3.9 Distinct Subsequences

[i] 3

Given a string S and a string T, count the number of distinct subsequences of T in S.

A subsequence of a string is a new string which is formed from the original string by deleting
some (can be none) of the characters without disturbing the relative positions of the remaining
characters. (ie, ”ACE” is a subsequence of ”ABCDE” while ”AEC” is not). (leetcode 115)

245
S = "rabbbit”, T = "rabbit”

Return 3.

DP : | EIEZEO(m*m) , ZFEEFEO(n*m)
T M dpli][§] £ 7RS[0..1- 1] REF HI T10...j- 1] IUFRRE IF 4 target = dp[n][m)]
dpfhBiE R R

0 i<
1 j=0
dpli —1)lj — 1] + dpli — 1)[j) Sli— 1] == T[j - 1
dpli — 1][5] other

dplil[j] =
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XA L CSIRl ARG

15.3.10 Best Time to Buy and Sell Stock III
]

Say you have an array for which the ith element is the price of a given stock on day i.
Design an algorithm to find the maximum profit. You may complete at most two transac-
tions. (leetcode 123)

Note:
You may not engage in multiple transactions at the same time (ie, you must sell the stock
before you buy again).

DP : |HfEEZEOMm) , BREZREO(n)
AT LU E X B R T RESE PR, P LLAT LU B Ffprices[0...n- 1] An+11> 53 5
R, BRRE AT LURpricesEUEH S AWy, FATTAT DATERX I 153 5 %848 A 9 1) 5K — IR 3K
HI B R, SR JE P M2 I o3 7 R BA 8 O PR O SK B KR . AT R AL AR A0 9k
T SR — IR SE S 2 — IR SE (AN SR AR B — W38, mT LUBRGER — 188 iR E B2 R
e SE 24 R 52 U 2R 03X P L ) 35 D R O 3K 7 XA 0 SR A A (B 22 1) 40 57 A T A 1,
It DAFRATT Y B bt 2 Sk tH 81~ 40 L5 i 8 o KANE SR 5 785K B T B R AR kAT 1.

FAMBR & dp[i] o 7 7 i, RipricesE 2H 53 Fprices|0..i-1] Flprices|i..n-1],3 # > F £ 2H 19 # IR
K E K ANEE 53 BIFRIC Fleft[i] Fright [i]

ARG iR R
fRi%left_min A prices|0...i-1]F B/ ME
. )0 i=0
leftli] = {max(left[i — 1], prices[i — 1] — left_min) other

& right max A prices[i..n-1]H (I E K (E

right[i] = {0 t=mn

max(rightli + 1], right_max — prices[i — 1]) other

dpli] = left[i] + right[i]
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X TE RIS R F 2V ARSI X 1A A 7R P 52 e R g X R] B BB SR PR, X ) R R P S ] AR
T, 2 Best_Time_Buy_and_Sell_Stock_I

15.3.11 Best Time to Buy and Sell Stock IV
] R

Say you have an array for which the ith element is the price of a given stock on day i.

Design an algorithm to find the maximum profit. You may complete at most k transac-
tions.
(leetcode 188)

Note:

DP :

You may not engage in multiple transactions at the same time (ie, you must sell the stock
before you buy again).

B2 24O (kn), ZRIE Z4EO((n)
HAEFEZE—FERE N k> price.size()/2, :XFE L2 % R TR AT LG SE TLEUX,
WAt VR T ZE AT 45 X AR TSR g AT DL T G RE R AT LAZEO () B[] A PR X A L T AN
&0 (kn).

T HAMAE N, FATERZleft[i) 3 /Rprices[i| ) & i E L i MEWIML B, dpli][p|RT-EEZ W
EpixFt H Llprices[i| Wi g — XL H S B AFNE, ofi] [p)ERREZ W EpikHt Bifs—IkEH
s AEprices[i| Z Bl B AN, BT Lltarget = rn-1][k]

HATAT LUA 21 A 5
0 1=0
leftli| = q leftli — 1] prices[i]| >= prices[i — 1]
i prices[i] < prices[i — 1]
prices[i] — prices[0] leftli] =0

max (prices[i] — prices[j] + r[j — 1][p — 1], prices[i] — prices[j — 1] + dp[j — 1][p]) other

dplil[p] = {

Hehj = left]i]

HM]—{O Pl =0
PI= maz(rli — 1[pl, dpli][p])  other
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MIBHEA AT LUIE H dp e AT LUR S R 48 LA 754 25 18]

15.3.12 Palindrome Partitioning II
] R

Given a string s, partition s such that every substring of the partition is a palindrome.
Return the minimum cuts needed for a palindrome partitioning of s. (leetcode 132)

LR
given s = "aab”,
Return 1 since the palindrome partitioning [?aa”,”b”] could be produced using 1 cut.

DP : |IEEZEOMN?) , DEEHEO(n?)
A MBI dp[i)|FoRs[0..1-1 5/ M4 T FIB AL IR Atgarget = dp[n] - 1.

dpﬂﬁﬁﬁ%gﬁ:

@MZ{O =0

mindplk] + 1lv—0 <=k < i s[k + 1...ilispalindrome other
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AR B, #RE— AR dp (BN T dp fi]75 B 5 BT T BTH & 18 ) B 1) B (2 s 2E T
AREEEGHRERE, PrLREREREO0Mm?)

15.3.13 Word Break
[ R

Given a string s and a dictionary of words dict, determine if s can be segmented into a space-
separated sequence of one or more dictionary words. (leetcode 139)

245
s = "leetcode”,
dict = ["leet”, ”code”].
Return true because "leetcode” can be segmented as ”leet code”.

DP : | BfEIEZ:EO(n?) , ZRIEHREO(n)
B dp[i] & Rs(0...i- 1] B FH iR Bidict R AIA A, target = dp[n]

dp B R R

dpli] = true 1=20
P = L dplk] & s[k+1.d] € dict  other

H EHSRAAST 5 2R 2 el
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XA dpFlE, KT dpfi], FIFE R SR & PR RETT RiE, RHRERER OMm?)

15.3.14 Word Break II
[i] 5

Given a string s and a dictionary of words dict, add spaces in s to construct a sentence where
each word is a valid dictionary word.
Return all such possible sentences. (leetcode 140)

2451
s = ”catsanddog”,
dict = ["cat”, "cats”, 7and”, ”sand”, ”dog”].

A solution is ["cats and dog”, ”cat sand dog”].

DP : |FfEE&EO(n?) , ZHEIKEO(n?)
Bistdpi|#7ms|0...i-1] A S dict B ATAA AT AT 6E,  target = dp[n]

dpfEHER A3

79 Z’ — 0
dplil = {4 .
Pl {Uz;lo ele + slk + 1..4], ele € dplk] & s[k+1..i] € dict other

2

XX R R leetcode FIENIT, HH

RIS FRBEEROK..., T2 FT LAGE T T X A/ 1%

DP-+DFS : | fEIEHREOM!) , BEEREO(n)
B 1% dpl[i] % 7~s|0...i-1] FH 18] Bdict B T AR A B A0 PR 2, (E2 R B THNHE RS D143 1Y
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W, R IR — M)A R E

dpﬂgﬁﬁ%?\iﬁ:

-1 1=0
dpli| = ;
Pl {UZ:O k, dplk] ¢ 0 & sk + 1..4] € dict other

B/ T EEEYI 2 EE A LUEADESH B T LA &4 fF, BRAXEmARESEREE
EitH, HEZERERERKT ..

X R AR o 5 — MO VA AR, X RS Al [ RO, ToFR leetcode BRI T
FEAEFH A RE SRR SR —MOTIE T ..

15.3.15 Maximum Product Subarray
] R

Find the contiguous subarray within an array (containing at least one number) which has the
largest product. (leetcode 152)
245
given the array [2,3,-2,4],
the contiguous subarray [2,3] has the largest product = 6.
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DP : |FEEZEOM) , FREREO(n)

HA B maxConl[i] T 7= LA 45 B B R ELE T #H, minConli] %R PLA[L] 9 45 B A& /)N
HEEETFHH. I 4target = max{maxConli]}.

maxConFlminCon HJ#E % R
Al0] i=0
maxConli| = ¢ max(Ali],mazCon[i — 1] * Afi]) =0 & A[i] >=0
max(A[i], minConli — 1] x Ai]) other

Alo] i=
minConli] = < min(A[i],minCon[i — 1] x A[i]) =0 & Ali] >=0
min(A[i], maxConli — 1] « A[i]) other

AN KRSy BAULF—F, WE— XA RTHEEF W oE, BRI HITRLERE
RIRTRERS2IRIE, A HRH—D

15.3.16 Dungeon Game
] R

The demons had captured the princess (P) and imprisoned her in the bottom-right corner of
a dungeon. The dungeon consists of M x N rooms laid out in a 2D grid. Our valiant knight
(K) was initially positioned in the top-left room and must fight his way through the dungeon
to rescue the princess.

The knight has an initial health point represented by a positive integer. If at any point
his health point drops to 0 or below, he dies immediately.

Some of the rooms are guarded by demons, so the knight loses health (negative integers)
upon entering these rooms; other rooms are either empty (0’s) or contain magic orbs that
increase the knight’s health (positive integers).

In order to reach the princess as quickly as possible, the knight decides to move only rightward
or downward in each step.

Write a function to determine the knight’s minimum initial health so that he is able to rescue

the princess.
(leetcode 174)
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2451
Given the dungeon below, the initial health of the knight must be at least 7 if he follows the
optimal path RIGHT — RIGHT — DOWN — DOWN.

-2 (K) 3 3
5 10 1
10 30 -5(P)

Note:
The knight’s health has no upper bound.
Any room can contain threats or power-ups, even the first room the knight enters and the
bottom-right room where the princess is imprisoned.

DP : |BJEEZEO(n?), FEEIREO(n?)
OEAR LIRS EEHDPRM, EREE—FIRE N R S RMEEDPHES A, HEZI
XFESH R, EAVRICIE I CRIE 46 A 2 2 Fi 5 0015 DL L RE I B 3 %0 B m 18
N, BT — N BB, ATLUNGE AR A BN RDP X R 2, W T8 Rl
IR, EOLHE A M FEPRRAM, RFREiXm M NI, B Teiim
AR, ZETRBEERE R, BTl R AR XA FRIEGEE.
FA MBI dp i) [f/RF (G, j)BIAL AR R/ NMILE, L AT target = dp[0][0]

EAE AT T
makeDp(dungeon; ;) i=n—1,j=m-1
dplillj] = makeDp(dungeon; ; — dpli][j + 1]) i=n-—1
prvI= makeDp(dungeon; ; — dpli + 1][j]) j=m-—1

min(makeDp(dungeon; ; — dpli][j + 1]), makeDp(dungeon; ; — dp[i + 1][j])) other

makeDp is a function as the follow:
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F16 = EfE

16.1 FEAHE S
B EEELAT A8, 5 5 ERFEE ERC P AR NEEALE WA

FSf. oF —AREEERE, ROTFXEMBRIERRIEN REEE, -1 A 2H L
Oz ffLFILF A O22.

179
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16.2 25 Bijn)|

MEEEE RS E MR, AR SR AL A1 B o @l A1 28 Ex, IAE B T/ B % Bxix
RALAI1 M0, L tix = 0xffOff010, AP A1 E Z EHEx = 0xff0ff000. & E LML B2 = 2 &
(x —1);
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16.3 AHK[A]

fr VRl & T AP & AL B ¥ BB R R R, Hean & i B 0,190 A7 S R IR
W, OFIL S I AR 12 i RCHAR 1 B 252 25

16.3.1 Single Number
] R

Given an array of integers, every element appears twice except for one. Find that single one.
(leetcode 136)

Note: Your algorithm should have a linear runtime complexity. Could you implement it without
using extra memory?

IREL : | INAIEZREOM), ZEEHREO(1)

XERE R M —E R, EER R R AR — P alE — AR E SRR TR B E bR
T R R AR — A — BB AT A B —T, MRRITTE AR ML LA R 248
FEOE LA BT IBATARE] T IREiR(E .

16.3.2 Single Number II
] R

Given an array of integers, every element appears three times except for one. Find that single
one.

(leetcode 137)

Note:
Your algorithm should have a linear runtime complexity. Could you implement it without
using extra memory?

| BRIEZEOM), BREREO(1)
ROEAN EEUNE, SXEAERPTTERE =4 BATAEATHR—DEMEEN %, B8
HEA— RS — 7 E B2 B 1 E 4 20, 5 LA AT DU T8 4> 437, 3K X 217108
M, REE E3INAZ=—FRSBHIER, TR REOEEIA BMAE. XD TENUE
RT3 —FERRE, B&EAT4.5,. NE— R, SRW DR, RN AR
FAT DL B TR 7R B AR
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16.3.3 Majority Element
]

Given an array of size n, find the majority element. The majority element is the element that
appears more than n/2 times.

You may assume that the array is non-empty and the majority element always exist in the
array.
(leetcode 169)

ILEIE | REREOM), ZREREO(1)
X RS TSI RRERRICEGE, BOVETTR MRS TE DR —, BTRI3d]
AUBER T, RIELTTRERE: WTEMFIMARKTE, WRET LA 5EMREN
TTER, WAR R LIREE, IR REZERE T, WZTRe S %FE T, REELR
BrICEON LR EZERE T, AEFZILER, H EW DR 00801, an R 4
3 iEE0y0, ) & L 7o 25 A
BE, BT EiCEERRA N TR R TR .

XANTEAE AR E B, FATA LURAE—T, ATELE Nl —F, AR T,
FRUAETTRDRERLN— P2 —, MEA—MRTFINICEEEN BT E

FIIRAE « | FRIEZ4EO(n), ZWEEZRZEO(1)
R LUX 2% B BATN TERAF BN TRZANTENTNE DML, HTETENEGEY,
Fit AR 90, 1B SR F e B s, R FE TR LA IS A1 E R8T —F, &
ZIRR T LABA T AT AT T A R B
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16.3.4 Reverse Bits
[i] 5

Reverse bits of a given 32 bits unsigned integer.
(leetcode 190)

244
Given input 43261596 (represented in binary as 00000010100101000001111010011100), return
964176192 (represented in binary as 00111001011110000010100101000000).

Follow Up:
If this function is called many times, how would you optimize it?

FLERAE - | TRIE R EO (1), BRI REO(1)

S Follow UpREMER, ReRRIBUEM R KSR, TR R8T,

ArRAE - |[BRIEZEO(1), FHEZREO)

16.3.5 Number of 1 Bits
[i7]

Write a function that takes an unsigned integer and returns the number of '1’ bits it has (also
known as the Hamming weight).
(leetcode 191)

24451
The 32-bit integer 11’ has binary representation 00000000000000000000000000001011, so the
function should return 3.

B « [NIAEZREO(), 2 AEREO()
X E R, & (v — DA
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16.3.6 Bitwise AND of Numbers Range

Ji]
Given a range [m, n] where 0 j= m j= n j= 2147483647, return the bitwise AND of all numbers
in this range, inclusive.
(leetcode 201)

ek
Given the range [5, 7], you should return 4.

PLHRAE - | BRIEREO M), ZREAREO(L)

B 5E A B AL X (8] i AL AR — 1 IR A2 M O0x0 N 0xAF. £1X [A]. FL A1 [02¢1a000, 0zclaf f f]
RIGEANTE — B, EXEe,bFiHRgap = b - a + VUNTEAIAEMX BRI AN, 36
2o aFTb BN R S & —FERY. HLan X EI[13, 16)FHgap = 16 - 13 + 1 = 4 < 8 AT LA 2907 & —Ff
.

%gtﬁﬂ@%ﬁlﬁ, AETHIY K AL (B B Egap K T RALR B R/, X FERLIHE T HRLe s A
—HE.

16.3.7 Repeated DNA Sequences
] R

All DNA is composed of a series of nucleotides abbreviated as A, C, G, and T, for example:
"ACGAATTCCG”. When studying DNA, it is sometimes useful to identify repeated sequences
within the DNA.

Write a function to find all the 10-letter-long sequences (substrings) that occur more than
once in a DNA molecule.
(leetcode 187)

245
Given s = "AAAAACCCCCAAAAACCCCCCAAAAAGGGTTT?,

Return:

["TAAAAACCCCC”,"CCCCCAAAAAT].

Hash-+bit : | RIEREO M), ZREHEO(n)
X — M 2 AR R hash K ST R B EE, AU Zhashfkey (H /5 4 FoR A &R BLKE ) 5
B, L ITIRESIELRIEA,C,G, T B9 510,1,2, 3085 R F IS4t Bl %L, HREH
—MEHEE IS, EREEINT:
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A,C,G, THIAscifg 4> B2 0x41, 0x43, 0x47F10x54.3X JL N E ) 3k ) 2 7= B BCE = Fi 1 5s
AL R1E00, 01, 11FA10, 57 LLAT LLFI B X B AL A key




17.1  EARHE &

TODO

186



17.2 4 8n) - 187 -

17.2 25 Bi|n)

17.2.1 Gcd
[i]

Given you two integer, return the greatest common divisor of them.

MOULBARRE | NEEREO(1), ZEEFREO(1)

KL B BIE R EREE A BRiE BUi%a (= b, FR4gced(a,b) = ged(a mod b, b)EEla == 0 53
b == O A — D IERER R ged(a,b)

17.2.2 Lcm
[
Given you two integer, return the lowwest common multiple of them.
WL/ « | REREO(L), EEEREO(1)
FATEL ®Blem(a.b) = a*b / ged(a, b), BT LSER_Fib 2 Kged

17.2.3 Prime Number
Ji]

Given you one positive integer, determine if it is a prime number.

Eratosthenes i : | EIEZ&EFEO(?777), ERIEZREO(1)
X E AR R B R R, A RER T BAMERECEER?
XEG AT AN E RN T E. NERERWRUESGRETE 2, RIEHEH 2
(3, n] X B R IR 20055, IRIEHIMT3R T, WIRBTENR3IMARECR, R —
BRUW; ANRBOREE T, MI4REEAWT45. BE/n
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17.2.4 Next Permutation

] R
Implement next permutation, which rearranges numbers into the lexicographically next greater
permutation of numbers.

If such arrangement is not possible, it must rearrange it as the lowest possible order (ie,
sorted in ascending order).

The replacement must be in-place, do not allocate extra memory.
(leetcode 31)

24
Inputs are in the left-hand column and its corresponding outputs are in the right-hand column.
1,2,3 — 1,3,2
3,2,1 — 1,2,3
1,1,6 — 1,5,1

HER : |HNEEREOM), ZRERKEO(L)

XREEHFPRZMRFE, BOXFNMAERE R, as, ...an, FATHIZFIN &IF— PR K
,ﬁ,iﬁﬁak,ﬁmfﬂiﬁak_l<ak, ak>ak+1>...>an,j'::’1 57[*i§':am7E11:ak, ey an‘:F' j(ﬂ:ak_lﬂ"{lfid\ E‘]%K

N /N S
I 7%[5/["—':‘ I ﬁ’ﬁdﬁﬂza’laaﬂa"'am7ak)7ak+la"'7am—l)ak—laam+la'~'7an
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17.3  HHKIH]E

17.3.1 Reverse Integer
] &

Reverse digits of an integer.
(leetcode 7)

2451
Examplel: x = 123, return 321
Example2: x = -123, return -321

Note:
Here are some good questions to ask before coding. Bonus points for you if you have already

thought through this!
If the integer’s last digit is 0, what should the output be? ie, cases such as 10, 100.

Did you notice that the reversed integer might overflow? Assume the input is a 32-bit in-
teger, then the reverse of 1000000003 overflows. How should you handle such cases?

For the purpose of this problem, assume that your function returns 0 when the reversed
integer overflows.

Math : | FfRIEZREO(1), ZRIEHREO(1)

REEW N RHEER, —PREMSNEELFR? BOXERMAEU N NG, @& H
T AR R ORI, AT DAESRZ AT —

17.3.2 Palindrome Number
[i] 5

Determine whether an integer is a palindrome. Do this without extra space.
(leetcode 9)

Math : | FEIEZ&EO(1), ZRIEFEO(1)
FATRT LR SRR B 5, IR I SR AR B0 4 2 5 5 e 2B 4 A A R AT
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17.3.3 Multiply Strings
] R

Given two numbers represented as strings, return multiplication of the numbers as a string.
(leetcode 43)

Note:
Note: The numbers can be arbitrarily large and are non-negative.

KRELC: | BHAIEZREO (n*m), ZAEREO(n*m)

X SR R B RLE,  6FTF REUR R — R F vector Bl string RAFfE R EL, FHEEE R
BRI, HozsRTT 2 SE &1 I/ 5] (IR B BT BT LT
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17.3.4 Plus One
[1]

Given a non-negative number represented as an array of digits, plus one to the number.
The digits are stored such that the most significant digit is at the head of the list.

(leetcode 66)

KL | EIEREO M), BEEHEO(n)

LazisliopNA )

17.3.5 Max Points on a Line
]
Given n points on a 2D plane, find the maximum number of points that lie on the same straight

line.
(leetcode 149)

Hash+Ged : | I HEZEO(n?), DEEHREO(n)
X B B R E N B B, NETTEEM A S IZATERRIER, BN
YEAAIX L SFZ S A — R E% L. RIEMEE T EAILFXERE-HRNELR, FKITEER
f#Fhashit s, IAXDRE R EkeylH, X Mkey(ENGEREL, HAREFEAE(SH
wE), RBRARKRESEFR, W LE 2 EF#E Hecd
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17.3.6 Fraction to Recurring Decimal

(1] 8

Given two integers representing the numerator and denominator of a fraction, return the

fraction in string format.
If the fractional part is repeating, enclose the repeating part in parentheses.

(leetcode 166)
245
Given numerator = 1, denominator = 2, return ”70.5”.

Given numerator = 2, denominator = 1, return ”2”.
Given numerator = 2, denominator = 3, return ”0.(6)”.

Math+Hash : |IfRIEZ2FEO(1), ERIZREO(1)
FREIENS, R, EEAAE 2784/ NI (K FHhash)




LEES L

"2147483648"

17.3.7 Excel Sheet Column Title

] R
Given a positive integer, return its corresponding column title as appear in an Excel sheet.
(leetcode 168)
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2441
1—-A
2—>B
3—>C
26 — Z
27 — AA
28 — AB

B | NEEREOM), ZEEREO()

X SR I R PR, AT DR B YA S — AT AR AR

17.3.8 Excel Sheet Column Number

[a] R
Related to question Excel Sheet Column Title

Given a column title as appear in an Excel sheet, return its corresponding column number.
(leetcode 171)

2445
A—1
B —2
C—>3

7 — 26
AA — 27
AB — 28

BT ;| BEEZEOMm), FEEXREO1)

priigclE s F A bl R R B AV TR

17.3.9 Factorial Trailing Zeroes
[] R

Given an integer n, return the number of trailing zeroes in n!.
(leetcode 172)

Note:
Note: Your solution should be in logarithmic time complexity.

Math : | EIEZEO(Igsn), ZRIFHEO(1)
SRS * 2 % .o+ n A E SR F R R 2B F s B s L, ITLLETES
F10R 55K
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17.3.10 Happy Number
] R

Write an algorithm to determine if a number is ”"happy”.

A happy number is a number defined by the following process: Starting with any positive
integer, replace the number by the sum of the squares of its digits, and repeat the process
until the number equals 1 (where it will stay), or it loops endlessly in a cycle which does not
include 1. Those numbers for which this process ends in 1 are happy numbers.

(leetcode 202)

245
19 is a happy number

12492 =82
82 4+ 22 =68
62 + 82 = 100
124024+0%2=1

Hash : RIS ZE0(1), FEEXREO)

{#f Flhashit & & &I

17.3.11 Count Primes
[i] 5

Count the number of prime numbers less than a non-negative number, n.
(leetcode 204)

JETE « | IR IREO M), 2 MBEREO (m)
>R FH I T S 21 ) O 2 {5 BT T
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