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Abstract 

We have been engaged in the teaching of college mathematical analysis courses. 

In teaching, we find that there exists some difficulties for students to understand 

and grasp in learning mathematical analysis. So, we have been thinking about how 

to help students overcome such difficulties. However, it is not difficult to find that 

these difficulties are caused to some extent by the disconnection between middle 

school mathematics teaching and college mathematics teaching. In this paper, we 

consider how to realize the connection between middle school mathematics 

teaching and university mathematics contents. 

Keywords: Binomial theorem, mathematical analysis, mathematical thought, 

mathematical method, mathematical technique 

1 Introduction 

We have been engaged in the teaching of college mathematical analysis 

courses. In teaching, students generally reflect that mathematical analysis is 

difficult to understand, difficult to grasp, and difficult to do. Facing with these 

difficulties, we have been thinking about how to help students overcome such 

difficulties. In Literature [1], we analyzed how to overcome the difficulties of 

learning mathematical analysis in the first grade of college, especially freshmen,  
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and proposed solutions and practiced them in classroom teaching. However, it is 

not difficult to find that these difficulties are caused to some extent by the 

disconnection between middle school mathematics teaching and college 

mathematics teaching. In this regard, this paper puts forward the connection 

between middle school mathematics teaching and university mathematics teaching 

from three aspects. 

2 Practice and teaching activities 

2.1 The methods and techniques in middle school mathematics and 

college mathematics textbooks can be connected. For example, in middle 

school mathematics, binomial theorem is an important content. In middle school 

mathematics teaching, the applications of the theorem are focused on the finding 

binomial expansion, finding the coefficients of binomial expansion, proving 

inequalities, finding approximations, and finding combination problems. Although 

the sequence limit is introduced into the teaching of middle school mathematics, 

the application of binomial theorem in sequence limit is neglected. Therefore, it is 

difficult for students to master the methods and skills related to binomial theorem 

in the limit of university mathematics sequence. The application of binomial 

theorem in limit in university mathematics. For example, one can refer to the 

following examples. 

Example 1. Find the limit of the following number sequences. 

（1） n n

n
n 3lim 3 


. 

Solution: First, we need to prove that there is a positive integer N ，so that 

when Nn  ，the inequality nn 33   holds. To do this, we only need to prove that  

0
3
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3


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n
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Since 
44 2)21(3 n

nn C ，we have 
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Second, from the sign preserving property of the sequence limit，it is obvious 

that when Nn  ，we have nn nn 2333 3  . Then we have 
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（2）
nn e

n5

lim


. 

 Solution ： Let he 1 ， then 0h  and 
66)1( hChe n
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Hence, we have 
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Example 2. Prove 0lim 2 


n

n
qn ，where 1|| q . 

Proof：Let 
h

q



1

1
|| ，where 0h . From this, we have 
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Then 0||lim 2 


n

n
qn . Hence 0lim 2 



n

n
qn . 

 

2.2 The content of middle school mathematics and university 

mathematics can be connected. With the continuous advancement of the new 

curriculum reform, many college mathematics teaching contents have entered 

middle school mathematics. For example, special functions in mathematical 

analysis (such as Dirichlet function and Riemann function), the convexity of 

functions, the limits of two important functions, monotone bounded theorem, 

Hosptial’s rule, Taylor formula and Maclaurin formula, differential mean value 

theorem, series theory, etc. These contents are very prominent in the college 

entrance examination papers. The focus of the college entrance examination is to 

examine students' innovation and ability to accept new knowledge through these 

contents. In teaching, we can realize the connection between these contents in 

middle school and college mathematics. Examples related to this knowledge can 

be found as follows. 
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Example 3. Let  
1 1 1

1 ln
2 3

nx n
n

      . Then n
n

x


lim exists.  

Proof：First of all, we have 

1n nx x  
1 1 1

(ln( 1) ln ) ln
1 1

n
n n

n n n


    

 
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By the inequality 

1
1 1
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we have 

1 1 1
ln

1

n

n n n


 


, 

that is,
1 0n nx x   .Then we obtain that  nx  is a monotonically decreasing 

sequence. Since 

1 1 2 3 1
1 ln ln ln ln ln ln( 1) ln 0,

2 1 2
n

n
x n n n n

n n


               

the sequence  nx  has a lower bound. From the monotone boundedness theorem, 

it follows that the sequence  nx  is convergent. 

Example 4. Find monotone interval of the function ( ) 1 exf x x   ，and 

compare the size of 
1

1

n

n

 
 

 
 and e .  

Solution：Since xexf  1)( ，the monotonic increasing interval is ]0,( , 

and the monotonic decreasing interval is ),0[  . So, when 0x  ，we have 

e 1x x  ，that is, 
1

1
e 1x

x
  . Then 

1
1

e 1n

n
  .By taking n power at the same 

time, we have that 

1
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2.3 Important mathematical ideas can be connected. Middle school 

mathematics has involved important mathematical ideas such as limit thought and  
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integral thought. These mathematical ideas are also important ideas in university 

mathematical analysis and important learning content. Therefore, these important 

ideas of middle school mathematics can be connected with university mathematics. 

The example of these mathematical ideas can be seen as follows. 

Example 5. Let 0a b  and 1ab  . Which does the following inequality 

hold ?  

A. 2

1
log ( )

2a

b
a a b

b
                  B． 2

1
log ( )

2a

b
a b a

b
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C． 2

1
log ( )

2a

b
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b
                 D． 2

1
log ( )

2a

b
a b a

b
      

Solution：The limit method can still be used at this time．Let a ，then 

0b . So, we have 
1

a
b

   and 0
2a

b
 . From this, A and D can be 

excluded．The exclusion of C can be used to conclude that“when 0a b   and 

1ab  ，then the growth of logarithm 
2log ( )a b  is slower than that of 

1
a

b
 ” 

（Note: The conclusion is used here: when the base number is greater than 1, the 

logarithm is a slow growth）. Our result 2

1
log ( )a b a

b
    shows that we should 

exclude A, C and D．So we choose B． 
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