

    
      
          
            
  
Welcome to Read the Docs

This is an autogenerated index file.

Please create an index.rst or README.rst file with your own content
under the root (or /docs) directory in your repository.

If you want to use another markup, choose a different builder in your settings.
Check out our Getting Started Guide [https://docs.readthedocs.io/en/latest/getting_started.html] to become more
familiar with Read the Docs.
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<基础>


数据结构与算法


	[bookmark: structure]结构 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/page.md]


	数组 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/page.md], 字符串 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/String/page.md], 链表 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/LinkedList/page.md], 队列 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Queue/page.md], 栈 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Stack/page.md], 哈希表 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/HashTable/page.md], 二叉树 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/BinaryTree/page.md] .






	算法 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Algorithm/page.md]


	基本思想 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Algorithm/BasicThought/page.md]


	经典算法 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Algorithm/Classical/page.md]


	排序 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Algorithm/Classical/Sort/page.md]










	[bookmark: topic]专题 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic]


	递归(回溯) [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/Recursion/page.md]


	递推(动态规划) [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/page.md]


	算法


	高并发, 海量数据











操作系统


	文件系统


	线程


	进程


	网络


	编译、调试







面向对象


	设计模式的
多态可以理解为: 一项任务是交给父类做，还是子类做；









<语言>


	C++


	Review清单 [https://github.com/xushvai/x/blob/master/Language/CPP/ReviewList/ReviewList.md]






	Perl







<架构>


	系统设计









Questions?

Open an Issue [https://github.com/xushvai/x/issues/new] and let’s chat!







          

      

      

    

  

    
      
          
            
  数据结构与算法 [https://github.com/xushvai/x/blob/master/README.md] / 算法





          

      

      

    

  

    
      
          
            
  数据结构与算法 [https://github.com/xushvai/x/blob/master/README.md] / 算法 [https://github.com/xushvai/x/blob/master/README.md] / 基本思想




基本思想


	Divide and Conquer(分治)：merge sort，quick sort，把问题分成一系列相互独立（不可重合）的部分，解决各部分问题后，最终合并出最终解；一般来说，分治是由递归来实现。


	Dynamic Programming（动规）：把中间结果存储起来，尽量不重复计算，最后基于所有最优解，得出最终最优解；


	Greedy Algorithm（贪心）：只记录最新的局部解，只记录当前的最优解，从全局看，不一定是最优解；— 地杰斯特拉算法；


	Backtracking（回溯）：一种穷举，暴力的深度优先的搜索，搜到某个方向的尽头，再回到上一个节点，再向其他方向做深度搜索 — DFS；








          

      

      

    

  

    
      
          
            
  数据结构与算法 [https://github.com/xushvai/x/blob/master/README.md] / 算法 [https://github.com/xushvai/x/blob/master/README.md] / 经典算法





          

      

      

    

  

    
      
          
            
  数据结构与算法 [https://github.com/xushvai/x/blob/master/README.md] / 算法 [https://github.com/xushvai/x/blob/master/README.md] / 经典算法 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Algorithm/Classical/page.md] / 排序





          

      

      

    

  

    
      
          
            
  数据结构与算法 [https://github.com/xushvai/x/blob/master/README.md] / 结构




原则


	以某个数据结构为中心讨论问题时, 代码中一律使用经典定义, 例如: 字符串用char[], 而不使用 std::string .


	当问题的中心不是某一数据结构, 该数据结构只是更大问题的一个部分时, 尽量使用更高级的定义形式, 避免实现时陷入局部细节, 例如: 字符串直接使用 std::string 即可.








          

      

      

    

  

    
      
          
            
  数据结构与算法 [https://github.com/xushvai/x/blob/master/README.md] / 结构 [https://github.com/xushvai/x/blob/master/README.md#structure] / 数组




数组

有n个连续位置的线性结构.




Method

[] O(1)Insert O(n)Remove O(n)




问题分类

1. 基本操作2. 移动元素3. 预处理4. 数学运算5. 二分(一次快速排序, 即分区)6. 动态规划


[bookmark: 1]基本操作

本质上是对元素的Insert, Remove操作.


	原地移除有序数组中的重复元素. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10011/page.md][LeetCode.26 [https://leetcode-cn.com/problems/remove-duplicates-from-sorted-array/description/]]


	原地移除数组中的指定元素. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10012/page.md][LeetCode.27 [https://leetcode-cn.com/problems/remove-element/description/]]


	合并两个有序数组. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10013/page.md][LeetCode.88 [https://leetcode-cn.com/problems/merge-sorted-array/description/]]







[bookmark: 2]移动元素

通过移动元素位置达到解题的目的, 元素的索引号即为其”位置”.


	缺失的首个正整数. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10002/page.md][10002 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10002]]


	相邻元素间的最大差值. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10003/page.md][10003 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10003]]


	找出无序数组的中位数. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10003/page.md][LintCode.80 [https://www.lintcode.com/problem/median/description]]







[bookmark: 3]预处理

先将原数组a预先处理为前缀和/积数组f或后缀和/积数组b, 将问题转化为对f或b的处理, 以简化后续的处理逻辑.

f[i] = a[i] + f[i-1], f[i]是a[0..i]的和. 
b[i] = a[i] + b[i+1], b[i]是a[i..n-1]的和. 
f[i] = a[i] * f[i-1], f[i]是a[0..i]的积. 
b[i] = a[i] * b[i+1], b[i]是a[i..n-1]的积. 
sum[i..j] = sum[0..j] - sum[0..i-1], sum[i..j]=a[i]+..+a[j].






	数组剔除元素后的乘积. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10007/page.md][10007 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10007]]


	子数组各元素之和的最小值. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10008/page.md][10008 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10008]]


	子数组各元素之和的绝对值的最小值. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10009/page.md][10009 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10009]]


	把数组一分为二, 要求两部分元素之和相差最少. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10010/page.md][10010 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10010]]







[bookmark: 4]数学运算

运用”集合”, “等差数列”等数学概念解题.


	仅出现一次的数字. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10004/page.md][10004 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10004]]


	求众数(出现次数 > ⌊n/2⌋ 的数). [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10005/page.md][10005 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10005]]


	求众数(出现次数 > ⌊n/k⌋, k>2 的数). [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10006/page.md][10006 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10006]]


	求无序数组的最长连续序列. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10006/page.md][LeetCode.128 [https://leetcode-cn.com/problems/longest-consecutive-sequence/description/]]







[bookmark: 5]二分


	判断严格单调递增的整数数组a中, 是否存在a[i]=i的情况. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10001/page.md][10001 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10001]]


	数组分区. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10006/page.md][LintCode.31 [https://www.lintcode.com/problem/partition-array/description]]







[bookmark: 6]动态规划

LCS


	求无序数组的最长公共子数组. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10006/page.md][LeetCode.718 [https://leetcode-cn.com/problems/maximum-length-of-repeated-subarray/description/]]










          

      

      

    

  

    
      
          
            
  数据结构与算法 [https://github.com/xushvai/x/blob/master/README.md] / 结构 [https://github.com/xushvai/x/blob/master/README.md#structure] / 数组 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/page.md] / 10001



判断严格单调递增的整数数组a中, 是否存在a[i]=i的情况, 若有, 返回首个i, 否则返回-1.


MethodC

T: O(n)S: O(1)

MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10001/MethodCImplement.cpp]




MethodB

若 a[i] < i, 则 i==a[i]的情况, 只会出现在i以右.
若 a[i] > i, 则 i==a[i]的情况, 只会出现在i以左.

T: O(logn)S: O(1)

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10001/MethodBImplement.cpp]




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10001/MethodAImplement.cpp]




TestCase

Case1001 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10001/TestCase/Case1001.txt]Case1002 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10001/TestCase/Case1002.txt]Case1003 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10001/TestCase/Case1003.txt]Case1004 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10001/TestCase/Case1004.txt]





          

      

      

    

  

    
      
          
            
  数据结构与算法 [https://github.com/xushvai/x/blob/master/README.md] / 结构 [https://github.com/xushvai/x/blob/master/README.md#structure] / 数组 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/page.md] / 10002



无序整数数组a, 找出其中未出现的, 最小的正整数.
例如:
a = [1,2,0], 返回 3
a = [3,4,-1,1], 返回 2
a = [7,8,9,11,12], 返回 1

注意: 1.负数; 2.重复出现的数;

[LeetCode.41 [https://leetcode-cn.com/problems/first-missing-positive/description/]]


MethodC

T: O(nlogn)S: O(n)


	对a排序;


	遍历a, 直到找到首个有效(>0)元素, 其位置为pos;


	从pos处开始, 逐个检查序列的连续性, 若发现中断, 返回缺失的数;


	若无中断, 返回最后一个数后面的数;




MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10002/MethodCImplement.cpp]




MethodB

T: O(n)S: O(1)

若, 该出现的正整数都出现, 则对每一个元素，有: a[i] == i + 1 (不考虑最后一个数);
使用left, right两个指针, 分别从数组首尾处步步逼近, left负责检查元素, right负责向左输送元素;
当left超过right时, left的左侧都是合法元素(如果有的话), 右侧已无待检查元素, 即: left是首个缺失的位置, 该处应放置的元素为left+1;


	left指向首元素, right指向尾元素;


	left用于检查元素是否满足a[i]==i+1, 是, 则向右步进, right用于替换无效元素, 每拷贝一次, 就向左步进一次;


	若 a[left] <= left 或 a[left] > len 或 a[a[left]-1] == a[left], 说明当前元素无效, 用right覆盖, 以删除;


	a[a[left]-1] == a[left]表示: 当前元素a[left]应该存放的位置为a[a[left]-1], 该位置的值也是a[left], 说明a[left]已经就位, 当前的a[left]就是多余的, 所以删除;


	若非上述三种情况, 则说明, 虽然a[left] != left+1, 但a[left]实际应存放的位置a[a[left]-1]是未被占用的, 应把 a[left] 换到 a[a[left]-1] 处;




MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10002/MethodBImplement.cpp]




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10002/MethodAImplement.cpp]




TestCase

Case1001 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10002/TestCase/Case1001.txt]Case1002 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10002/TestCase/Case1002.txt]Case1003 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10002/TestCase/Case1003.txt]Case1004 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10002/TestCase/Case1004.txt]Case1005 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10002/TestCase/Case1005.txt]Case1006 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10002/TestCase/Case1006.txt]Case1007 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10002/TestCase/Case1007.txt]
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无序的数组a, 找出数组在排序之后, 相邻元素之间最大的差值, 若元素个数小于2, 则返回0.
例如：
a = [3,6,9,1], 返回 3.
a = [10], 返回 0.
假设: 所有元素都是非负整数，且数值在 32 位有符号整数范围内.
挑战: 时空复杂度均为O(n)
注意:

[LeetCode.164 [https://leetcode-cn.com/problems/maximum-gap/description/]]


MethodC

T: O(nlogn)S: O(n)


	对a排序;


	遍历a, cur, next分别指向当前和后继元素, 逐个计算相邻元素差值, 记录最大差值;




MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10003/MethodCImplement.cpp]




MethodB

T: O(n)
S: O(n+m), m=空桶的个数=(最大元素-最小元素+1)/1-n

使用”计数排序”, 空间换时间;
计数排序, 相当于桶用来存放计数的”桶排序”;
映射规则: “a[i]-min => 桶索引”;


	排序部分改用计数排序, 其他逻辑与MethodC相同;




MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10003/MethodBImplement.cpp]




MethodA

T: O(n)S: O(n)

MethodB中的每个桶, 只记录一个元素的计数, 按照 “a[i]-min => 桶索引” 的映射规则, 需要”(最大元素-最小元素+1)/1”个桶;
若”最大元素”非常大, “最小元素”非常小, 且数组元素非常少(例如: 只有两个), 则需要巨量的桶, 而其中绝大多数桶又是无用的, 空间利用率极低;
MethodB只适用于, 元素大小差距不大的场景;

所求”最大间距”中的”间距”, 实际上是”区间”, 因此, 可以考虑让桶对应到一个区间, 而非具体的一个数值;
若令每个桶对应于一个区间, 而非仅对应于区间里的某个元素, 则桶的用量显然会大大降低;
MethodB是把元素对应到桶, 桶的个数=元素总数/每个桶容纳的元素个数(1)=(max-min+1)/1;
这里把区间对应到桶中, 桶的个数(向上取整)=区间总长度/每个桶容纳的区间长度=(max-min)/section_len + 1;
section_len = (max-min)/(n-1);

有n个元素的数组, 其所占据的区间总长度为: max-min, 该区间被这n个数切分成了n-1个子区间, 子区间就是相邻两数的间距;
这n-1个子区间, 其平均长度(向上取整) avg_len = (max-min)/(n-1), 显然, 元素间的最大间距是 >= ave_len的;
若令每个桶, 对应于这些平均分割出来的子区间, 且抠掉区间尾部元素, 即区间为”前闭后开”的话, 则每个桶中最大的元素间距只能达到 ave_len-1;
由此可知, 间距最大的两个元素, 一定不在同一桶内, 基于该结论, 逐个求出非空后桶min元素与非空前桶max元素之差, 找出最大的差值即为所求值;

因为, 每个桶对应的区间都是”前闭后开”的, 所以, 最后一个数是被”抠掉”的, 为了不拉下这个数, 需要单开一个区间给它用;
因此, 桶的个数 = (max-min)/section_len + 1, 最后要加一个桶;

元素到桶的映射关系为: “(a[i]-min)/section_len => 桶索引”;


	排序部分改用计数排序, 其他逻辑与MethodC相同;




MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10003/MethodAImplement.cpp]




TestCase

Case1001 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10003/TestCase/Case1001.txt]Case1002 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10003/TestCase/Case1002.txt]Case1003 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10003/TestCase/Case1003.txt]Case1004 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10003/TestCase/Case1004.txt]
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无序整数数组a, 其中仅有两元素只出现一次, 其余元素均出现两次, 找出这两个元素.
例如：
a = [1,2,1,3,2,5], 返回 [3,5] 或 [5,3] 均可.

挑战: T: O(n), S: O(1)

[LeetCode.260 [https://leetcode-cn.com/problems/single-number-iii/description/]]


MethodC

T: O(n)
S: O(n)

遍历数组, 用哈希统计元素出现次数, 找出出现一次的元素.

MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10004/MethodCImplement.cpp]




MethodB

T: O(n)
S: O(1)

把数组的元素全部做异或运算, 相同的数会两两抵消(异或结果为0), 最终的异或结果相当于那两个不等的数做异或;
两个不等的数a,b做异或运算, 其结果中必定有一个bit为1, 找到首个值为1的bit, 以它作为mask;
若a的该bit为1, 则b的该bit一定为0, 基于这个bit位, 就能将 a, b 区分出来;

异或的作用是”清理”掉两两相同的元素;
mask的作用是找出可能为a或b的元素, 然后用异或运算”清理”一下, 以去除两两相同的元素;

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10004/MethodBImplement.cpp]




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10004/MethodAImplement.cpp]




TestCase

Case1001 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10004/TestCase/Case1001.txt]
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整数数组a, 无序, 找出其中的众数.
众数是出现次数大于 ⌊n/2⌋ 的元素.

例如：
a = [3,2,3], 返回 3.
a = [2,2,1,1,1,2,2], 返回 2.

假设: 给定数组非空, 且一定存在中数.
假设为元素为非负数, 若不存在众数, 返回-1.

挑战: 时空复杂度均为O(n)

[LeetCode.169 [https://leetcode-cn.com/problems/majority-element/description/]]


MethodC

T: O(n)
S: O(n)

使用hash计数;

MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10005/MethodCImplement.cpp]




MethodB

T: O(n)
S: O(1)

众数是重复出现的数, 含有重复元素的数组可被看做为一个”多重集”;
在多重集中同时删除多个互不相同的元素, 直到不能删除为止, 集合中剩下的元素, 有可能是多重集中重复的元素;

众数一定是重复出现的数, 通过对多重集做删除元素的处理, 找出有可能重复出现的元素, 然后, 再对这些元素做进一步判断, 看其出现次数是否 > n/2;
本问题对众数的定义为: 出现次数 > n/2 的数, 出现次数超过半数的数, 一定只有一个, 两两删除不同元素, 最后剩下的就有可能是众数;

实现的时候, 没必要真对数组元素做删除操作, 删除效果可由计数值来体现;
删除元素可以用计数来体现: 遇到与当前元素相同的数, 计数+1, 遇到不同的数, 计数-1;

用变量candidate统计可能是众数的数的出现次数, 出现一次+1, 若出现与它不同的数, 则-1以体现它与这个不同的数被同时删除;
因为出现次数 > n/2 的众数最多只有1个, 所以, 用一个candidate 即可;

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10005/MethodBImplement.cpp]




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10005/MethodAImplement.cpp]




TestCase

Case1001 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10005/TestCase/Case1001.txt]Case1002 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10005/TestCase/Case1002.txt]Case1003 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10005/TestCase/Case1003.txt]Case1004 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10005/TestCase/Case1004.txt]Case1005 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10005/TestCase/Case1005.txt]
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整数数组a, 无序, 找出所有众数.
众数是出现次数大于 ⌊n/k⌋, k>2 的元素.

例如：
a = [3,2,3], 返回 [3].
a = [1,1,1,3,3,2,2,2], 返回 [1,2].

[LeetCode.229 [https://leetcode-cn.com/problems/majority-element-ii/description/]]


MethodC

T: O(n)
S: O(n)

遍历数组, 用哈希统计元素出现次数, 找出出现次数符合条件的数;

MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10006/MethodCImplement.cpp]




MethodB

T: O(nlogn)
S: O(n)

MethodB 的效率并不比MethodC高, 但它实现了求众数的通用方法;

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10006/MethodBImplement.cpp]




MethodA

T: O(n)
S: O(1)

MethodB是通用实现, MethodA只针对 k = 3 的情况, 单独实现;
方法类似, 因为k为3时, 众数最多有2个, 所以, 候选变量用两个;

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10006/MethodAImplement.cpp]




TestCase

Case1001 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10006/TestCase/Case1001.txt]Case1002 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10006/TestCase/Case1002.txt]Case1003 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10006/TestCase/Case1003.txt]Case1004 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10006/TestCase/Case1004.txt]Case1005 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10006/TestCase/Case1005.txt]Case1006 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10006/TestCase/Case1006.txt]Case1007 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10006/TestCase/Case1007.txt]Case1008 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10006/TestCase/Case1008.txt]
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基于整数数组a生成数组b, 要求 b[i]=a[0]a[1] … a[i-1]a[i+1] … a[n-1];

例如:
a = [1,2,3], b = [6,3,2];

挑战: 1.不可使用除法; 2.不能使用额外数组;

[LintCode.50 [https://www.lintcode.com/problem/product-of-array-exclude-itself/description]]


MethodC

T: O(n)
S: O(1)

用除法: b[i] = a[0]a[1] … *a[n-1] / a[i];

注意: 若数组中有0, 则要做特殊处理, 若只有一个0, 则除了b[i]之外其余b都为0, 若有两个以上的0, 则b全部为0;

MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10007/MethodCImplement.cpp]




MethodB

T: O(n)
S: O(n)

不用除法, 数组b可分解为两个数组c、d的乘积;
后缀积数组 d[i] = a[i] * d[i+1] = a[i]a[i+1] … a[n-1];
前缀积数组 c[i] = a[i] * c[i-1] = a[i]a[i-1]* … *a[0];
b[i] = c[i-1] * d[i+1];

实现时, c, d 其中一个数组用 b 即可, 实际上只需要多创建一个数组;

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10007/MethodBImplement.cpp]




MethodA

T: O(n)
S: O(1)

思路与MethodB一样, 不过不再开辟新的数组来计算前缀积, 直接在后缀积的基础上累乘即可;

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10007/MethodAImplement.cpp]




TestCase

Case1001 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10007/TestCase/Case1001.txt]Case1002 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10007/TestCase/Case1002.txt]Case1003 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10007/TestCase/Case1003.txt]Case1004 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10007/TestCase/Case1004.txt]Case1005 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10007/TestCase/Case1005.txt]Case1006 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10007/TestCase/Case1006.txt]Case1007 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10007/TestCase/Case1007.txt]Case1008 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10007/TestCase/Case1008.txt]
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无序整数数组a, 求子数组各元素之和的最小值;

例如：
a = [1,-1,-2,1], 各元素之和最小的子数组为[-1,-2], 和为-3;

[LintCode.44 [https://www.lintcode.com/problem/minimum-subarray/description]]


MethodC

T: O(n2)
S: O(1)

即: 求a各子数组元素之和, 从中找出最小值;

MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10008/MethodCImplement.cpp]




MethodB

T: O(n)
S: O(1)

若元素均>0, 则在累加子数组元素的时候, sum一定是递增的, 此时, 子数组元素sum的最小值就是由单个元素构成的子数组中的元素本身, 此时无需累加更多值;
若存在<=0的元素, 累加时, 会令sum变小, 这样的元素应该多累加;

概括说来, 就是遇到>0的元素, 其自身就是sum, 遇到<0的元素要向sum累加;

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10008/MethodBImplement.cpp]




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10008/MethodAImplement.cpp]




TestCase

Case1001 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10008/TestCase/Case1001.txt]Case1002 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10008/TestCase/Case1002.txt]Case1003 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10008/TestCase/Case1003.txt]Case1004 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10008/TestCase/Case1004.txt]Case1005 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10008/TestCase/Case1005.txt]Case1006 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10008/TestCase/Case1006.txt]Case1007 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10008/TestCase/Case1007.txt]Case1008 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10008/TestCase/Case1008.txt]Case1009 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10008/TestCase/Case1009.txt]
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无序整数数组a, 求子数组各元素之和的绝对值的最小值;

例如：
a = [1,-1,-2,1], 各元素之和的绝对值最小的子数组为[1,-1], 和的绝对值为0;


MethodC

T: O(n2)
S: O(1)

即: 求a各子数组元素之和的绝对值, 从中找出最小值;
与10008做法类似, 只是多了一步求绝对值的操作;

MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10009/MethodCImplement.cpp]




MethodB

T: O(nlogn)
S: O(n)

绝对值是指在数轴上数到”原点”的距离, sum值可能在原点右侧, 也可能在左侧;
不停地累加正数, 可令|sum|一直变大, 但不停地累加负数, 可令|sum|先变小, 后变大;
因此, 不能用10008的方法, 遍历数组, 见到负数就加, 见到正数就直接做为sum;
|sum|最小值只能到0, sum的最小值是负无穷小;

10008不能用这个方法, 是因为, 对前缀和数组b排序后, 相邻的两元素之差是”距离”, 而10008要求得是值, 不是距离, 距离为k, 值可能是 +k 或 -k;

可利用前缀和数组的性质: sum[i..j] = sum[0..j] - sum[0..i-1] = b[j] - b[i-1];
某个子数组各元素的和即为 sum[i..j], 该值可基于a的前缀和数组b求出: b[j]-b[i-1];
若要求sum的绝对值的最小值, 就是求 b[j], b[i-1] 之间”距离”的最小值, 元素间距离=较大的元素-较小的元素;
只要把 b 升序排序, 令各元素”紧密”排列, 则元素间最小距离只会出现在相邻两元素之间, 逐个计算相邻元素差值的绝对值, 取最小值;

注意: b中两个元素的差对应a中一个子数组的和, 每个单独的b元素也对应一个a中子数组之和, 在比较大小时, 不要落下b中的单个元素;

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10009/MethodBImplement.cpp]




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10009/MethodAImplement.cpp]




TestCase

Case1001 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10009/TestCase/Case1001.txt]Case1002 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10009/TestCase/Case1002.txt]Case1003 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10009/TestCase/Case1003.txt]Case1004 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10009/TestCase/Case1004.txt]Case1005 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10009/TestCase/Case1005.txt]Case1006 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10009/TestCase/Case1006.txt]Case1007 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10009/TestCase/Case1007.txt]
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无序整数数组a, 从位置p处将其一分为二, 要求前半部分元素之和 - 后半部分元素之和的差值最小, 求p;
即: a[0]+a[1]+..+a[p-1] 与 a[p]+a[p+1]+..+a[n-1] 的差值最小;

例如：
a = [-1,-2,-3], 从索引p=2处分开, 两部分元素和的差距为 sum([-1,-2])-sum([-3]) = 0, 最小;


MethodC

T: O(n2)
S: O(1)

p之前的部分为前缀和, 后半部分为后缀和, 分别构建前缀和, 后缀和数组, 然后遍历找最小差值及p;

问题中的前缀和是 0~p-1:
b[i]=a[i]+b[i-1]=a[i]+a[i-1]+..+a[0] => b[i]-a[i]=a[i-1]+..+a[0];

MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10010/MethodCImplement.cpp]




MethodB

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10010/MethodBImplement.cpp]




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10010/MethodAImplement.cpp]




TestCase

Case1001 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10010/TestCase/Case1001.txt]Case1002 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/10010/TestCase/Case1002.txt]
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链表
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队列
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栈
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字符串

元素为字符的数组 [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Structure/Array/page.md].




Method

[] O(1)Insert O(n)Remove O(n)




问题分类

1. 基本操作2. 串匹配3. 收集4. 动态规划


[bookmark: 1]基本操作

插入, 移除, 替换, 反转, 旋转.


	以单词为单位反转字符串. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/String/10001/Solution.h][LeetCode.151 [https://leetcode-cn.com/problems/reverse-words-in-a-string/description/]]


	反转字符串中的所有单词. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/String/10002/Solution.h][LeetCode.557 [https://leetcode-cn.com/problems/reverse-words-in-a-string-iii/description/]]


	原地将指定字符替换为串. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/String/10006/Solution.h][LintCode.212 [https://www.lintcode.com/problem/space-replacement/description]]


	旋转字符串. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/String/10011/Solution.h][LeetCode.796 [https://leetcode-cn.com/problems/rotate-string/description/]]







[bookmark: 2]串匹配

正则表达式匹配-通常用递归;
子串匹配-暴力解决或KMP;
周期出现的串-KMP;


	实现strStr(). [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/String/10003/Solution.h][LeetCode.28 [https://leetcode-cn.com/problems/implement-strstr/description/]]







[bookmark: 3]收集

收集字符个数, 映射关系, 分类等.

用hash, set, 滑动窗口收集;


	判断两字符串是否同构. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10004/Solution.h][LeetCode.205 [https://leetcode-cn.com/problems/isomorphic-strings/description/]]


	字母异位词分组. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10005/Solution.h][LeetCode.49 [https://leetcode-cn.com/problems/group-anagrams/description/]]


	判断字符串中的字符是否全部唯一. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10007/Solution.h][LintCode.157 [https://www.lintcode.com/problem/unique-characters/description]]


	字母异位词. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10008/Solution.h][LintCode.211 [https://www.lintcode.com/problem/string-permutation/description]]


	判断A串是否可由B串中的字符构成. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10009/Solution.h][LeetCode.383 [https://leetcode-cn.com/problems/ransom-note/description/]]







[bookmark: 4]动态规划

LCS


	最长公共子串. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Structure/Array/10010/Solution.h][LintCode.79 [https://www.lintcode.com/problem/longest-common-substring/description]]
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动态规划

将原问题分解为n个子问题, 通过子问题解决原问题.

会将每个子问题的处理结果存放到数组中.

实际是“动态递推”.


问题


	斐波那契数列. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10001/page.md][10001 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10001]]


	阶乘. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10002/page.md][10002 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10002]]


	爬楼梯. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10003/page.md][10003 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10003]]


	单词拆分. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10004/page.md][10004 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10004]]
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问题 [https://github.com/xushvai/arch/blob/master/Problem/1000001/page.md]


MethodC

T: O(n)S: O(n)

MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10001/MethodCImplement.cpp]




MethodB

T: O(n)S: O(1)

每次计算当前的斐波那契数值, 都只涉及到其前面的两个数字, 因此, 没必要记录所有子问题的解, 也就无需数组, 用pre,cur两个变量即可.

这种方法本质上与 Recursion10001::MethodB [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/Recursion/10001/MethodCImplement.cpp] 一样.

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10001/MethodBImplement.cpp]




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10001/MethodAImplement.cpp]
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问题 [https://github.com/xushvai/arch/blob/master/Problem/1000002/page.md]


MethodC

T: O(n)S: O(n)

MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10002/MethodCImplement.cpp]




MethodB

T: O(n)S: O(1)

最终解只关注其前驱的解, 没必要把所有子问题的解都存起来.

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10002/MethodBImplement.cpp]




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10002/MethodAImplement.cpp]
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问题 [https://github.com/xushvai/arch/blob/master/Problem/1000003/page.md]


MethodC

T: O(n)S: O(n)

递推, 斐波那契数列.

MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10003/MethodCImplement.cpp]




MethodB

T: O(n)S: O(1)

不需要缓存所有子问题的结果.

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10003/MethodBImplement.cpp]




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10003/MethodAImplement.cpp]
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单词拆分. [LeetCode.139 [https://leetcode-cn.com/problems/word-break/description/]]


MethodC

T: O(n)S: O(n)

分析：对于长度为j的子串sub, 若sub[0..i]可被拆分成字典中的单词, 且剩余的串sub[i..j-1]构成的单个单词存在于字典中, 那么子串sub是可被拆分的. 若子串扩展为整个串s, 则s是可被拆分的.

假设:s=”goto”dict=[“go”, “to”]

递推关系:

从s的起点(最左)到终点(最右), 可划分出四个子串(子问题): “g”, “go”, “got”, “goto”, 用dp来记录每个子问题是否可被拆分为dict中的单词, 初始全为false, 对于首个子问题”g”, 因为它没有前驱子问题, 所以, 为避免特殊处理, 将dp的长度设置为 s.size() + 1, 并将 dp[0]设置为 true.

则：

dp[0] 为虚拟节点, 为true;dp[1] 对应 s[0..0] = “g” 的判定结果, 即 dp[0] && (“g” 是否在dict中);dp[2] 对应 s[0..1] = “go” 的判定结果, 即 dp[1] && (“o” 是否在dict中), dp[0] && (“go”是否在dict中);dp[3] 对应 s[0..2] = “got” 的判定结果, 即 dp[2] && (“t” 是否在dict中), dp[1] && (“ot”是否在dict中), dp[0] && (“got”是否在dict中);
dp[4] 对应 s[0..3] = “goto” 的判定结果, 即 dp[3] && (“o” 是否在dict中), dp[2] && (“to”是否在dict中), dp[1] && (“oto”是否在dict中); dp[0] && (“goto”是否在dict中);

把每个子问题看成是完成的串, 去做相同的处理.

MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10004/MethodCImplement.cpp]




MethodB

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10004/MethodBImplement.cpp]




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/DynamicProgramming/10004/MethodAImplement.cpp]
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递归

计算机视角: 从问题域的起点出发, 朝某一方向一步步地探索, 每遇到一次结束条件, 就回溯一步, 然后再向另一方向继续探索, 如此往复, 直到探索完整个问题域.

特性


	递归的本质是循环穷举;


	每探索一步, 相当于进入了一个子问题, 当前子问题的解答, 依赖于下一个子问题的答案, 每个”当前”子问题的现场会被搁置在系统栈帧中, 等待其下一个子问题解答完成;


	经典的递归, 每个子问题的答案, 不会被刻意存放起来, 每当需要某个子问题的答案时, 都需重新计算一遍该子问题;


	由于2,3两个特性, 递归过程会占用大量系统栈空间, 以及可能会有多次冗余计算;


	实施递归的关键是: 找出递归方程(含退出条件);




尾递归

一种实现层面的优化做法, 按这种写法, 编译器会将递归过程优化为只占用一个栈帧 .
递归函数不参与表达式计算, 因此不用为表达式保存现场, 减少了系统开栈的次数.
尾递归其实是一种循环, n是循环计数, 同时在递归函数中累计每次循环的result.在递归函数的参数中, 顺带完成问题的累计运算.


	递归调用是整个函数体中最后执行的语句;


	递归函数的返回值不是表达式的一部分;




记忆化递归

用额外空间(哈希表, 数组等)记录中间结果, 当再次需要中间结果时, 直接使用, 减少冗余计算.




About


	斐波那契数列. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/Recursion/10001/page.md][10001 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/Recursion/10001]]


	阶乘. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/Recursion/10002/page.md][10002 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/Recursion/10002]]


	爬楼梯. [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/Recursion/10003/page.md][10003 [https://github.com/xushvai/x/tree/master/DataStructureAndAlgorithm/Topic/Recursion/10003]]
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问题 [https://github.com/xushvai/arch/blob/master/Problem/1000001/page.md]


MethodC

解: 第n个斐波那契数基于其前两个斐波那契数算出.

递归方程:

f(n) = 1, 0 <= n < 3  
f(n) = f(n-1) + f(n-2), 3 <= n  





MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/Recursion/10001/MethodCImplement.cpp]T: O(2n)S: O(1)




MethodB

尾递归实现.

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/Recursion/10001/MethodBImplement.cpp]T: O(n)S: O(1)




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/Recursion/10001/MethodAImplement.cpp]
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问题 [https://github.com/xushvai/arch/blob/master/Problem/1000002/page.md]


MethodC

解: 递归方程如下 .

f(n) = 1, 0 <= n < 2   
f(n) = n * f(n-1), 2 <= n 





MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/Recursion/10002/MethodCImplement.cpp]T: O(n)S: O(1)




MethodB

尾递归实现.

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/Recursion/10002/MethodBImplement.cpp]T: O(n)S: O(1)




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/Recursion/10002/MethodAImplement.cpp]
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问题 [https://github.com/xushvai/arch/blob/master/Problem/1000003/page.md]


MethodC

解: 要走上第n阶, 有且仅有两种不可再分的情况: 1.从第n-1阶处向后走1阶;2.从n-2阶处向后走2两阶.

f(n)为走到第n阶的可能走法数, 递归方程:

f(n) = n, 0 <= n < 3
f(n) = f(n-1) + f(n-2), 3 <= n 





MethodCImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/Recursion/10003/MethodCImplement.cpp]T: O(2n)S: O(1)




MethodB

尾递归实现.

MethodBImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/Recursion/10003/MethodBImplement.cpp]T: O(n)S: O(1)




MethodA

MethodAImplement.cpp [https://github.com/xushvai/x/blob/master/DataStructureAndAlgorithm/Topic/Recursion/10003/MethodAImplement.cpp]





          

      

      

    

  

    
      
          
            
  

          

      

      

    

  

    
      
          
            
  

          

      

      

    

  

    
      
          
            
  求斐波那契数列[0, 1, 1, 2, 3, 5, 8, 13, 21, 34 .. ]中的第n个数.[LintCode.366 [https://www.lintcode.com/problem/fibonacci/description]]



          

      

      

    

  

    
      
          
            
  求n(n>=0)的阶乘.



          

      

      

    

  

    
      
          
            
  爬n (n>0)阶楼梯, 每次只能走1阶或2阶, 共有几种走法? [LintCode.111 [https://www.lintcode.com/problem/climbing-stairs/description]]
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