
Practice exercises week 11 

Pandas: 

1. File “StuInfo.txt” includes students information of Name, ID, Scores of 5 subjects 

and birthday, items in each line were splitted by tab mark, shown as follows (not include 

the fields name of the 1st row). 

 

(1). Turn it to pandas frame, shown as follows. 

 
 

(2). Calculate the average score and standard deviation of each subject (Use Pandas 

statistical functions). 

 
Ref answer: 



 

 

2. File “VibrationData.csv” records the vibration acceleration signals in three 

directions(XYZ) at a certain position on the diesel engine, shown as follows: 

 

Calculate the mean of the absolute value and standard deviation of vibration 



acceleration signal in each direction. If you need to calculate the mean of the absolute 

value, the following statements can be used as: 

 

Here is the running results. 

 

You could also plot the signal to view the vibration signal, shown as follow 

 

Ref answer: 

  

 



Algorithm (Search and Sort): 

3. Search and sort 

(1) 

Define a function RandSort(), to generate 200 random different numbers between 1 and 

1000, sort them by selection sort and return the sorted list in descending order. For 

example, if the function() be called and the running results shown as follows: 

 

(2) 

Define two functions, LineSearch(dataList, dataToSearch) and BinarySearch(dataList, 

dataToSearch),  Input a random number, to search it by linear/sequential search and 

binary/bisection search method in returned list by function RandSort() defined in 

question(1) and count the number of comparison times for get the result, then print 

search results and return the number of comparisons times. For example, if the function() 

be called and the running results shown as follows: 

 

 



(3) 

For the same data sequence, the two functions are called 100 times each, calculate the 

average comparison times of two different method. Here is one possible running result 

for reference. 

 

Ref answer: 

import random 

#(1) 

# define a subfunction for selection sort. 

def SelectionSort(L1): 

    listlen=len(L1) 

    for i in range(0,listlen-1): 

        maxi=i 

        for j in range(maxi+1,listlen): 

            if L1[j]>L1[maxi]: 

                maxi=j 

        swap=L1[i] 

        L1[i]=L1[maxi] 

        L1[maxi]=swap 

    return L1 

 

def RandSort(): 

    ls=[] 

    i=0 

    while i<=100: 

        ls.append(random.randint(1,1000)) 

        s=set(ls) 

        ls=list(s) 

        if len(ls)<=100: 

            i+=1 

#    ls.sort(reverse=True) 

    lsort=SelectionSort(ls) 

    return(lsort) 

 

print(RandSort()) 

 

#(2) 

def LineSearch(dataList,dataToSearch): 

    compareTimes=0 

    for i in range(0,len(dataList)): 

        compareTimes+=1 

        if dataList[i]==dataToSearch: 



            print("Get it, in position",i) 

            return compareTimes 

    else: 

        print("Can't find it.") 

        return compareTimes 

     

def BinarySearch(dataList, dataToSearch): 

    starPos=0 

    endPos=len(dataList)-1 

    midPos=int((starPos+endPos)/2) 

    compareTimes=1 

    while dataList[midPos]!=dataToSearch and starPos<=endPos: 

        compareTimes+=1 

        if dataToSearch>dataList[midPos]: 

            endPos=midPos-1 

        if dataToSearch<dataList[midPos]: 

            starPos=midPos+1 

        midPos=int((starPos+endPos)/2) 

    if dataList[midPos]==dataToSearch: 

        print("Get it, in position",midPos) 

        return compareTimes         

    else: 

        print("Can't find it.") 

        return compareTimes 

List1=[10,9,8,7,6,5,4,3] 

print("Compare times of BinarySearch:", 

      BinarySearch(List1,3)) 

print("Compare times of LineSearch:", 

      LineSearch(List1,3)) 

#(3) 

comTimesOfLineSearch=0 

comTimesOfBinSearch=0 

for i in range(0,100):     

    dataList=RandSort() 

    findData=random.randint(1,1000) 

    comTimesOfLineSearch+=LineSearch(dataList,findData) 

    comTimesOfBinSearch+=BinarySearch(dataList,findData) 

#print (i) 

print("Average compare times of linear search is:",comTimesOfLineSearch/100) 

print("Average compare times of binary search is:",comTimesOfBinSearch/100) 


