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一、 

（一） In the view of data searching, define the HASH function in this way. And give 

an efficient algorithm in HASH function usage, in conjunction with a set of 15 

keywords. （8 分） 

（二） Give two more data search algorithms besides HASH manner, in examples, 

respectively. （8 分） 

（三） Evaluate the time complexities in the general cases as the three algorithms 

mentioned above. （9 分） 

二、Explain the Pigeonhole Principle in the fundamental computer science. Assume 

that there are 132 balls to put into 77 boxes, where one box contains at least one 

ball. Discuss a fact that there are exactly 21 balls which are assigned into the 

consecutive boxes. 

三、Do the following tasks. Show your work. 

（一） Convert the decimal 15 and -12 into 8-bit 2’s complement number and 

hexadecimal numbers. （8 分） 

（二） What is an overflow? Provide an example using 4-numbers. （8 分） 

（三） Convert 47.365 into a binary scientific notation (i.e., 
Yxxxx 2.1  ) （9 分） 
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四、Let ),( EVG   be a directed graph where V represents vertices, and E represents 

edges. E={(1,2), (3,2), (2,3), (1,3), (2,4), (3,4)}. Each pair ),( ji  in E means that 

there is an arc from node i  to node j . 

（一） Please draw the directed graph and write in-degree and out-degree of each   

vertex. （8 分） 

（二） Please find the shortest path from node 1 to node 4. （8 分） 

（三） Please find the minimal spanning tree. （9 分） 

 


