
Midterm 

Speaker: Lung-Sheng Chien



Exercise 1: organization of output 

http://en.wikipedia.org/wiki/Pascal's_triangle

http://mathworld.wolfram.com/PascalsTriangle.html

http://www.cecm.sfu.ca/organics/papers/granville/support/pascalform.html



Program requirement [1] 



Program requirement [2] 

Total number of elements for each n
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Program requirement [2]      conti.
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Program requirement [2]      conti.
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Program requirement [2]      conti.
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Exercise 2: profiling of sorting algorithm 



Timing report
Intel(R) Pentium(R) 4 CPU 3.00GHz, Cache 1MB, 2GB memory

Compiler: icpc 10.0

n Bubble sort Quick sort

10000 1s 0

20000 4s 0

40000 17s 0

80000 68s 0

160000 275s 0

10000000 ??? 2s

20000000 ??? 6s

40000000 ??? 11s

80000000 ??? 24s

160000000 ??? 32s

320000000 ??? 67s

( )
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 : log

bubble sort O n

quick sort O n n



Exercise 3: find filename o directory       [1] 

Filename is 5-th token

Filename is 9-th token



Exercise 3: find filename o directory     [2]

Token is a substring enclosed by 
space character



Exercise 3: find filename o directory     [3]

a.out-rwxrwxr-x

1 21:20

imsl 13

Jul imsl

28325



Exercise 4: sorting on linked list     [1]
Input file data.txt

Linked List-based

Array-based

use function fscanf to read keyword and count from data.txt



Exercise 4: sorting on linked list     [2]

use function fscanf to read keyword and count from data.txt

create linked list



Exercise 4: sorting on linked list - bubble sort     [3]
[ ]

[ ] [ ] [ ] [ ]( )

Given un-sorted array 0 :
  : 1:1

        0 :1: 1

            if 1  then , 1

     

a n
for k n

for j k

a j a j swap a j a j

endfor
endfor

= −
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> + +

Hard-code comparison

Hard-code swap



Exercise 4: framework of sorting on linked list  [4] 

We use pointer array as auxiliary tool to do sorting

[0] [1] [2] [3] [31]

auto

0

break

0

case

0

while

0

char

0
null

0x00372018 0x00372060 0x00374A68 0x00374AB0 0x00375290list_for_sort



Exercise 4: framework of sorting on linked list  [5]

sort pointer array  keyListEleType *list_for_sort[] 

User-defined swap 

quick sort in page 120 of textbook



Exercise 4: framework of sorting on linked list  [6]

Question: Can you explain why parameter of function list_cmp_v2
is (keyListEleType * ), not (keyListEleType ** ) ? 



Exercise 4: framework of sorting on linked list  [7]

Question: if we use qsort directly, it does not work, why?



Exercise 5: 2-dimensional array (continuous case)
1 2 3
4 5 6

A ⎛ ⎞
= ⎜ ⎟
⎝ ⎠

How to construct 2-dimensional array

continuous array

address content
0x0012FF68

1 A[0][0]
0x0012FF6C

6

5
4

3
2 A[0][1]

0x0012FF70
A[0][2]

0x0012FF74
A[1][0]

0x0012FF78
A[1][1]

0x0012FF7C
A[1][2]



Exercise 5: 2-dimensional array (pointer-array case)

Non-continuous array

address content
0x00374A88

1 A[0][0]
0x00374A8C

6

5
4

3
2 A[0][1]

0x00374A90
A[0][2]

0x00374AC0 0x00374A94
A[1][0]

0x00374AC4
A[1][1]

0x00374AC8
A[1][2]



Exercise 5: difference between continuous case and 
pointer-array case    [1] 

[ ][ ] [ ]3A row col A row col= × + maps 2D array to 1D array

row col rowx3+col

0 0 0

0 1 1

0 2 2

1 0 3

1 1 4

1 2 5

[ ][ ] [ ]2A row col A row col= + ×

row col row+colx2

0 0 0

1 0 1

0 1 2

1 1 3

0 2 4

1 2 5
row-major

C-language
colume-major
Fortran-language



Exercise 5: difference between continuous case and 
pointer-array case    [2]

pointer-array case

Question 1: Can you create a 3-
dimensional array by using 
pointer-array?

[0] [1] [2]

1 2 3A[0]
Question 2: multi-dimensional array 
starts from 0, can you implement a 
multi-dimensional array starting 
anywhere?

[0] [1] [2]

4 5 6A[1]

[ ][ ]: 1: 5 3: 7example A −
Exactly row-major



Exercise 6: union
A union is a user-defined data or class type that, at any given time, contains 
only one object from its list of members.

Question: what is purpose of field 
utype ?



Exercise 7: remove comments in a file

in C-language, comment is delimited by a pair of /* and */, in C++, 
comment starts from //, write a program to remove all comments 
of a given file. You can show result in screen or to another file.

Pseudo-code
for each line in a file 

if  line contains “//” not in a string, then

remove remaining characters after “//”.

if line contains “/*”, then 

find conjugate pair “*/” and remove all characters in between

endfor

Question: can above pseudo-code identify following comment?



Exercise 8: static variables

• the static keyword specifies that the variable has static duration (it is 
allocated when the program begins and deallocated when the program 
ends) and initializes it to 0 unless another value is specified.

• A variable declared static in a function retains its state between calls to 
that function. 

• In recursive code, a static object or variable is guaranteed to have the 
same state in different instances of a block of code.

Question 1: what is scope of static 
variable?

Question 2: Can you access static 
variable out of the function?


