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<h3 id="快速排序">快速排序</h3>
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<p>快速排序采用的思想是分治思想。<br> 快速排序是找出一个元素（理论上可以随便找一个）作
基准(pivot)，然后对数组进行分区操作，使基准左边元素的值都不大于基准值，基准右边的元素值 
不小于基准值，如此作为基准的元素调整到排序后的正确位置。递归快速排序，将其他 n-1 个元素也
整到排序后的正确位置。最后每个元素都是在排序后的正 确位置，排序完成。所以快速排序算法的核
算法是分区操作，即如何调整基准的位置以及调整返回基准的最终位置以便分治递归。<br> 如图：<
p> 
<p><img src="https://static.hacpai.com/images/img-loading.svg" alt="1a7b0997ba0841368
6c2bc172e48dfe-quickSort.png" data-src="https://oyu43un1x.bkt.clouddn.com//file/2017/11
1a7b0997ba084136866c2bc172e48dfe-quickSort.png"></p> 
<h3 id="代码实现">代码实现</h3> 
<pre><code class="language-java highlight-chroma"><span class="highlight-kn">package
/span> <span class="highlight-nn">Suanfa</span><span class="highlight-o">;</span>

<span class="highlight-cm">/**

</span><span class="highlight-cm">  * Created by hushangjie on 2017/11/6.

</span><span class="highlight-cm">  */</span>

<span class="highlight-kd">public</span> <span class="highlight-kd">class</span> <span
class="highlight-nc">QuickSort</span> <span class="highlight-o">{</span>

<span class="highlight-kd">public</span> <span class="highlight-kd">static</span> <span
class="highlight-kt">void</span> <span class="highlight-nf">sort</span><span class="hig
light-o">(</span><span class="highlight-kt"> int</span><span class="highlight-o">
]</span> <span class="highlight-n">arr</span><span class="highlight-o"> ,</spa
> <span class="highlight-kt">int</span> <span class="highlight-n">_left</span><span clas
="highlight-o">,</span> <span class="highlight-kt">int</span> <span class="highlight-n">
right</span><span class="highlight-o"> )</span> <span class="highlight-o">{</sp
n>

<span class="highlight-kt">int</span> <span class="highlight-n">left</span> <span class=
highlight-o">=</span> <span class="highlight-n">_left</span><span class="highlight-o"> ;
/span>

<span class="highlight-kt">int</span> <span class="highlight-n">right</span> <span clas
="highlight-o">=</span> <span class="highlight-n">_right</span><span class="highlight-
">;</span>

<span class="highlight-kt">int</span> <span class="highlight-n">temp</span> <span clas
="highlight-o">=</span> <span class="highlight-n">0</span><span class="highlight-o"> ;
/span>

<span class="highlight-k">if</span> <span class="highlight-o">(</span><span class="high
ight-n">left</span> <span class="highlight-o">not found render function for node [type=N
deHTMLEntity, Tokens=<]not found render function for node [type=NodeHTMLEntity, Token
=<]= </span> <span class="highlight-n">right</span><span class="highlight-o"> )
/span> <span class="highlight-o">{</span>
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<span class="highlight-n">temp</span> <span class="highlight-o">=</span> <span class
"highlight-n">arr</span><span class="highlight-o"> [</span><span class="highlig
t-n">left</span><span class="highlight-o"> ];</span>

<span class="highlight-k">while</span> <span class="highlight-o">(</span><span class="
ighlight-n">left</span> <span class="highlight-o">!=</span> <span class="highlight-n">ri
ht</span><span class="highlight-o"> )</span> <span class="highlight-o">{</span>

<span class="highlight-k">while</span> <span class="highlight-o">(</span><span class="
ighlight-n">left</span> <span class="highlight-o">not found render function for node [typ
=NodeHTMLEntity, Tokens=<]not found render function for node [type=NodeHTMLEntity, T
kens=<]</span> <span class="highlight-n">right</span> <span class="highlight-o">not fo
nd render function for node [type=NodeHTMLEntity, Tokens=&]not found render function for
node [type=NodeHTMLEntity, Tokens=&]not found render function for node [type=NodeHT
LEntity, Tokens=&]not found render function for node [type=NodeHTMLEntity, Tokens=&]
/span> <span class="highlight-n">arr</span><span class="highlight-o"> [</span>
span class="highlight-n">right</span><span class="highlight-o"> ]</span> <span c
ass="highlight-o">not found render function for node [type=NodeHTMLEntity, Tokens=>]no
 found render function for node [type=NodeHTMLEntity, Tokens=>]=
/span> <span class="highlight-n">temp</span><span class="highlight-o"> )</spa
> <span class="highlight-o">{</span>

<span class="highlight-n">right</span><span class="highlight-o"> --;</span>

<span class="highlight-o">}</span>

<span class="highlight-n">arr</span><span class="highlight-o"> [</span><span cl
ss="highlight-n">left</span><span class="highlight-o"> ]</span> <span class="hi
hlight-o">=</span> <span class="highlight-n">arr</span><span class="highlight-o"> [
/span><span class="highlight-n"> right</span><span class="highlight-o"> ];
/span>

<span class="highlight-k">while</span> <span class="highlight-o">(</span><span class="
ighlight-n">left</span> <span class="highlight-o">not found render function for node [typ
=NodeHTMLEntity, Tokens=<]not found render function for node [type=NodeHTMLEntity, T
kens=<]</span> <span class="highlight-n">right</span> <span class="highlight-o">not fo
nd render function for node [type=NodeHTMLEntity, Tokens=&]not found render function for
node [type=NodeHTMLEntity, Tokens=&]not found render function for node [type=NodeHT
LEntity, Tokens=&]not found render function for node [type=NodeHTMLEntity, Tokens=&]
/span> <span class="highlight-n">arr</span><span class="highlight-o"> [</span>
span class="highlight-n">left</span><span class="highlight-o"> ]</span> <span cl
ss="highlight-o">not found render function for node [type=NodeHTMLEntity, Tokens=<]not 
ound render function for node [type=NodeHTMLEntity, Tokens=<]=
/span> <span class="highlight-n">temp</span><span class="highlight-o"> )</spa
> <span class="highlight-o">{</span>

<span class="highlight-n">left</span><span class="highlight-o"> ++;</span>

<span class="highlight-o">}</span>

<span class="highlight-n">arr</span><span class="highlight-o"> [</span><span cl
ss="highlight-n">right</span><span class="highlight-o"> ]</span> <span class="h
ghlight-o">=</span> <span class="highlight-n">arr</span><span class="highlight-o"> [
/span><span class="highlight-n"> left</span><span class="highlight-o"> ];<
span>

<span class="highlight-o">}</span>

<span class="highlight-n">arr</span><span class="highlight-o"> [</span><span cl
ss="highlight-n">left</span><span class="highlight-o"> ]</span> <span class="hi
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hlight-o">=</span> <span class="highlight-n">temp</span><span class="highlight-o"> ;
/span>

<span class="highlight-n">sort</span><span class="highlight-o"> (</span><span c
ass="highlight-n">arr</span><span class="highlight-o"> ,</span> <span class="hi
hlight-n">0</span><span class="highlight-o"> ,</span> <span class="highlight-n">
eft</span> <span class="highlight-o">-</span> <span class="highlight-n">1</span><span
class="highlight-o">);</span>

<span class="highlight-n">sort</span><span class="highlight-o"> (</span><span c
ass="highlight-n">arr</span><span class="highlight-o"> ,</span> <span class="hi
hlight-n">left</span> <span class="highlight-o">+</span> <span class="highlight-n">1</
pan><span class="highlight-o"> ,</span> <span class="highlight-n">_right</span><s
an class="highlight-o">);</span>

<span class="highlight-o">}</span>

<span class="highlight-o">}</span>

<span class="highlight-o">}</span>

</code></pre>

<h3 id="特点">特点</h3> 
<ol> 
 <li> <p>当分区选取的基准元素为待排序元素中的最大或最小值时，为最坏的情况，时间复杂度和
接插入排序的一样，移动次数达到最大值 Cmax = 1+2+...+(n-1) = n*(n-1)/2 = O(n^2) 此时最好
间复杂为 O(n^2)</p> </li> 
 <li> <p>当分区选取的基准元素为待排序元素中的"中值"，为最好的情况，时间复杂度为 O(nlog2n
。</p> </li> 
 <li> <p>快速排序的空间复杂度为 O(log2n).</p> </li> 
 <li> <p>当待排序元素类似[6,1,3,7,3]且基准元素为 6 时，经过分区，形成[1,3,3,6,7]，两个 3 的相
位置发生了改变，所是快速排序是一种不稳定排序</p> </li> 
</ol>
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