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Abstract 

Kifilideen trinomial theorem of negative power of – n is theorem which is used to generate the series and terms 

of a trinomial expression of negative power of – n in an orderly and periodicity manner that is based on 

standardized and matrix methods. Negative power of Newton binomial theorem had been used to produce 

series of partial fractions of a compound fraction. The establishment of the negative power of  െ n of trinomial 

theorem would extend the number of compound fraction in which series (expansion) can be produced. This 

study applied Kifilideen expansion of negative power of – n of Kifilideen trinomial theorem for the 

transformation of compound fraction into series of partial fractions with other developments. A theorem of 

matrix transformation of negative power of – n of trinomial expression in which three variables x, y and z are 

found in parts of the trinomial expression was inauguration. The development would ease the process of 

evaluating such trinomial expression of negative power of – n. This standardized and matrix method used in 

arranging the terms of the Kifilideen expansion of negative power of  െ n of trinomial expression yield an 

interesting results in which it is utilized in transforming compound fraction into series of partial fractions in a 

unique way.  

 

Keywords compound fraction; series; partial fraction; combination; kif matrix; Kifilideen standardized 

method. 

 

 

 

 

 

 

 

1 Introduction 

Sir Isaac Newton (1642–1727) was the first mathematician and physicist to inaugurate negative and fraction 

power of binomial theorem (Dennis and Addington, 2009; Goss, 2011; Youngmee and Sangwook, 2014; 
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Schwart, 2015; Cooley, 2019; Osanyinpeju, 2019a). He established formula for binomial theorem that could 

work for negative, fraction powers of binomial expression (Francia, 2000; Haggstrom, 2012; Aljohani, 2016; 

Anekwe, 2018; Tavora, 2020). The binomial theorem is a general expression for any power of the sum or 

difference of any two things, terms or quantities (Godman et al., 1984; Talber et al., 1995; Bird, 2003; Stroud 

and Booth, 2007; Tuttuh et al., 2014; Bunday and Mulholland, 2014). Binomial is widely used in the field of 

Physics, Biology and Engineering to expand power of binomial expression (Costa, 2017; Gavrikov, 2018). 

Binomial series (expansions) are utilized in area of mathematical analysis link to data modeling, probability 

theory, algebra and approximation techniques (Yang, 2017).  

Kifilideen trinomial theorem of negative power of – n is theorem which is used to generate the series and 

terms of a trinomial expression of negative power of – n in an orderly and periodicity manner that is based on 

standardized and matrix method (Osanyinpeju, 2021a, 2021b). Negative power of Newton binomial theorem 

had been used to produce series of partial fractions of a compound fraction (Horn, 2020). The establishment of 

the negative power of  െ n of trinomial theorem would extend the number of compound fraction in which 

series can be produced. The negative power of – n of Kifilideen trinomial theorem can be used to generate the 

series of compound fraction number (examples are partial fraction series of  
ଵଷ

ଽ
  ,

ଵ

ଵ.଻ହ
,
଻ଶଽ

଼ଵଵ
).  

The terms of negative power of – n of trinomial theorem produce an infinite series unlike the terms of 

power of n of trinomial theorem which generate finite series (Osanyinpeju, 2020a). The terms of negative 

power of – n of trinomial theorem when arranged in the form of matrix, the number of elements in each 

column has finite value which is also the same for positive power of n of trinomial theorem. Although, the 

column of any negative power of – n of trinomial theorem is infinite while that of positive power of n of 

trinomial theorem is finite. 

The power combination of each term of the negative power of – n of Kifilideen trinomial theorem is 

arranged in groups (columns) and periods (rows) in the kif matrix where each power combination takes a 

designated position. No two power combinations have the same position in the kif matrix for a particular 

negative power of – n of Kifilideen trinomial theorem. This is also applied to positive power of trinomial 

theorem (Osanyinpeju, 2020b). The power combination of each term; down the group (column) and across the 

period (row) decreases and increases respectively at regular pattern for both positive and negative powers of 

Kifilideen trinomial theorem in the kif matrix format. Also, to transit from one group to another the power 

combination progress with unique addition of regular figure which occur for both positive and negative power 

of trinomial theorem. 

This standardized and matrix method used in arranging the terms of the Kifilideen expansion of negative 

power of  െ n of trinomial expression yield an interesting results in which it is utilized in transforming 

compound fraction into series of partial fractions in a unique way. Kifilideen Matrix approach had been 

extended in evaluating and computation of power of base of eleven, other bi–digits and tri–digit numbers 

(Osanyinpeju, 2019b, 2020c, 2020d). This study applied Kifilideen expansion of negative power of – n of 

Kifilideen trinomial theorem for the transformation of compound fraction into series of partial fraction with 

other development. 

 

2 Materials and Methods 

The Kifilideen coefficient table of negative power of Kifilideen trinomial theorem was used in generating the 

power coefficient of each term of series of the trinomial expansion. 
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2.1 Application of Kifilideen series (expansion) of negative power of – n of trinomial theorem using 

standardized method 

[a] Generate the series of  ሾ1 ൅ ݔ ൅ ଷሿିଵݔ  using Kifilideen standardized method. Otherwise determine the 

series of  
ଷସଷ

ଷଽଷ
 ሺHint: take x = 

ଵ

଻
ሻ. 

Solution 

ሾܽሿ  Using Kifilideen coefficient table of negative power of – 1 of trinomial theorem, the coefficient in 

ascending order 1, - 1, - 1, 1, 2, 1, - 1, - 3, - 3, - 1, 1, 4, 6, 4, 1, -1, - 5, - 10, - 10, - 5, - 1, 1, 6, 15, 20, 15, 6, 

1, ….       

 

ሾ1 ൅ ݔ ൅ ଷሿିଵݔ ൌ 1 െ ଷሿ଴ݔଵሾݔ െ ଷሿଵݔ଴ሾݔ ൅ ଷሿ଴ݔଶሾݔ ൅ ଷሿଵݔଵሾݔ2 ൅ ଷሿଶݔ଴ሾݔ െ ଷሿ଴ݔଷሾݔ െ ଷሿଵݔଶሾݔ3 െ ଷሿଶݔଵሾݔ3 െ ଷሿଷݔ଴ሾݔ ൅ 

ଷሿ଴ݔସሾݔ ൅ ଷሿଵݔଷሾݔ4 ൅ ଷሿଶݔଶሾݔ6 ൅ ଷሿଷݔଵሾ`ݔ4 ൅ ଷሿସݔ଴ሾݔ െ ଷሿ଴ݔହሾݔ െ ଷሿଵݔସሾݔ5 െ ଷሿଶݔଷሾݔ10 െ ଷሿଷݔଶሾݔ10 െ ଷሿସݔଵሾݔ5

െ ଷሿହݔ଴ሾݔ ൅ ଷሿ଴ݔ଺ሾݔ ൅ ଷሿଵݔହሾݔ6 ൅ ଷሿଶݔସሾݔ15 ൅ ଷሿଷݔଷሾݔ20 ൅ ଷሿସݔଶሾݔ15 ൅ ଷሿହݔଵሾݔ6 ൅ ଷሿ଺ݔ଴ሾݔ

െ ଷሿ଴ݔ଻ሾݔ െ ଷሿଵݔ଺ሾݔ7 െ 

ଷሿଶݔହሾݔ21 െ ଷሿଷݔସሾݔ35 െ ଷሿସݔଷሾݔ35 െ ଷሿହݔଶሾݔ21 െ ଷሿ଺ݔଵሾݔ7 െ ଷሿ଻ݔ଴ሾݔ ൅ ଷሿ଴ݔሾ଼ݔ ൅ ଷሿଵݔ଻ሾݔ8 ൅ ଷሿଶݔ଺ሾݔ28 ൅  ଷሿଷݔହሾݔ56

൅70ݔସሾݔଷሿସ ൅ ଷሿହݔଷሾݔ56 ൅ ଷሿ଺ݔଶሾݔ28 ൅ ଷሿ଻ݔଵሾݔ8 ൅ ଷሿ଼ݔ଴ሾݔ െ ଷሿ଴ݔଽሾݔ െ ଷሿଵݔሾ଼ݔ9 െ ଷሿଶݔ଻ሾݔ36 െ ଷሿଷݔ଺ሾݔ84 െ 

ଷሿସݔହሾݔ126 െ ଷሿହݔସሾݔ126 െ ଷሿ଺ݔଷሾݔ84 െ ଷሿ଻ݔଶሾݔ36 െ ଷሿ଼ݔଵሾݔ9 െ ଷሿ଴ݔଵ଴ሾݔ ൅ ଷሿଵݔଽሾݔ10 ൅ ଷሿଶݔሾ଼ݔ45 ൅  ଷሿଷݔ଻ሾݔ120

൅210ݔ଺ሾݔଷሿସ ൅ ଷሿହݔହሾݔ252 ൅ ଷሿ଺ݔସሾݔ210 ൅ ଷሿ଻ݔଷሾݔ120 ൅ ଷሿ଼ݔଶሾݔ45 ൅ ଷሿଽݔଵሾݔ10 ൅ ଷሿଵ଴ݔ଴ሾݔ െ ଷሿ଴ݔଵଵሾݔ െ  [1]                ڮ

ሾ1 ൅ ݔ ൅ ଷሿିଵݔ ൌ 1 െ ݔ െ ଷݔ ൅ ଶݔ ൅ ସݔ2 ൅ ଺ݔ െ ଷݔ െ ହݔ3 െ ଻ݔ3 െ ଽݔ ൅ ସݔ ൅ ଺ݔ4 ൅ ଵ଴ݔ൅4଼ݔ6 ൅ ଵଶݔ െ ହݔ െ ଻ݔ5 െ  ଽݔ10

െ10ݔଵଵ െ ଵଷݔ5 െ ଵହݔ ൅ ଺ݔ ൅ ଼ݔ6 ൅ ଵ଴ݔ15 ൅ ଵଶݔ20 ൅ ଵସݔ15 ൅ ଵ଺ݔ6 ൅ ଵ଼ݔ െ ଻ݔ െ ଽݔ7 െ ଵଵݔ21 െ ଵଷݔ35 െ ଵହݔ35 െ  ଵ଻ݔ21

െ7ݔଵଽ െ ଶଵݔ ൅ ଼ݔ ൅ ଵ଴ݔ8 ൅ ଵଶݔ28 ൅ ଵସݔ56 ൅ ଵ଺ݔ70 ൅ ଵ଼ݔ56 ൅ ଶ଴ݔ28 ൅ ଶଶݔ8 ൅ ଶସݔ െ ଻ݔ െ ଵଵݔ9 െ ଵଷݔ36 െ ଵହݔ84 െ 

ଵ଻ݔ126 െ ଵଽݔ126 െ ଶଵݔ84 െ ଶଷݔ36 െ ଶହݔ9 െ ଶ଻ݔ ൅ ଵ଴ݔ ൅ ଵଶݔ10 ൅ ଵସݔ45 ൅ ଵ଺ݔ120 ൅ ଵ଼ݔ210 ൅ ଶ଴ݔ252 ൅ ଶଶݔ210 ൅

ଶସݔ120 ൅ ଶ଺ݔ45 ൅ ଶ଼ݔ10 ൅ ଷ଴ݔ െ ଵଵݔ െ  [2]                   ڮ

 

ሾ1 ൅ ݔ ൅ ଷሿିଵݔ ൌ 1 െ ݔ ൅ ଶݔ െ ଷݔ2 ൅ ସݔ3 െ ହݔ4 ൅ ଺ݔ6 െ ଻ݔ9 ൅ ଼ݔ13 െ ଽݔ19 ൅ ଵ଴ݔ28 െ ଵଵݔ41 ൅ ଵଶݔ59 െ  ڮ

[ii] 
ଷସଷ

ଷଽଷ
ൌ ሾ1 ൅

ଵ

଻
൅ ሺ

ଵ

଻
ሻଷሿିଵ ൌ 1 െ

ଵ

଻
൅

ଵ

ସଽ
െ

ଶ

ଷସଷ
൅

ଷ

ଶସ଴ଵ
െ

ସ

ଵ଺଼଴଻
൅

଺

ଵଵ଻଺ସଽ
െ

ଽ

଼ଶଷହସଷ
൅

ଵଷ

ହ଻଺ସ଼଴ଵ
െ

ଵଽ

ହ଴ଷହଷ଺଴଻
൅

ଶ଼

ଶ଼ଶସ଻ହଶସଽ
െ 

ସଵ

ଵଽ଻଻ଷଶ଺଻ସଷ
൅

ହଽ

ଵଷ଼ସଵଶ଼଻ଶ଴଴
െ  [3]                                    ڮ
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The evaluation of the above series gives 0.872774 to 6 decimal places. Also, using calculator 
ଷସଷ

ଷଽଷ
 gives 

0.872774 to 6 decimal places. This indicates that the negative power of െ1 of Kifilideen trinomial theorem and 

coefficient of negative power of -1 from the Kifilideen coefficient table are valid. 

 

[b] Produce the Kifilideen expansion of   ሾ3 െ ݔ ൅  ସሿିଶݔ using Kifilideen standardized method. Use the 

expansion to generate the series of 
଺ହ଺ଵ

ସ଻଴଼ଽ
 ሺHint: take x = 

ଵ

ଷ
ሻ 

Solution 

[b] Using Kifilideen coefficient table of negative power of – 2 of trinomial theorem, the coefficient in 

ascending order 1, - 2, - 2, 3, 6, 3, - 4, - 12, - 12, - 4, 5, 20, 30, 20, 5, - 6, - 30, - 60, - 60, - 30, - 6, 7, 42, 105, 

140, 105, 42, 7, - 8, - 56, - 168, - 280, - 280, - 168, - 56, - 8, … 

 

ሾ3 െ ݔ ൅ ସሿିଶݔ ൌ ሾ3ሿିଶሾെݔሿ଴ሾݔସሿ଴ െ 2ሾ3ሿିଷሾെݔሿଵሾݔସሿ଴ െ 2ሾ3ሿିଷሾെݔሿ଴ሾݔସሿଵ ൅ 3ሾ3ሿିସሾെݔሿଶሾݔସሿ଴ ൅ 6ሾ3ሿିସሾെݔሿଵሾݔସሿଵ ൅ 

3ሾ3ሿିସሾെݔሿ଴ሾݔସሿଶ െ 4ሾ3ሿିହሾെݔሿଷሾݔସሿ଴ െ 12ሾ3ሿିହሾെݔሿଶሾݔସሿଵ െ 12ሾ3ሿିହሾെݔሿଵሾݔସሿଶ െ 4ሾ3ሿିହሾെݔሿ଴ሾݔସሿଷ൅5ሾ3ሿି଺ሾെݔሿସሾݔସሿ଴ 

൅20ሾ3ሿି଺ሾെݔሿଷሾݔସሿଵ ൅ 30ሾ3ሿି଺ሾെݔሿଶሾݔସሿଶ ൅ 20ሾ3ሿି଺ሾെݔሿଵሾݔସሿଷ ൅ 5ሾ3ሿି଺ሾെݔሿ଴ሾݔସሿସ െ 6ሾ3ሿି଻ሾെݔሿହሾݔସሿ଴ 

െ30ሾ3ሿି଻ሾെݔሿସሾݔସሿଵ െ 60ሾ3ሿି଻ሾെݔሿଷሾݔସሿଶ െ 60ሾ3ሿି଻ሾെݔሿଶሾݔସሿଷ െ 30ሾ3ሿି଻ሾെݔሿଵሾݔସሿସ െ 6ሾ3ሿି଻ሾെݔሿ଴ሾݔସሿହ ൅ 

7ሾ3ሿି଼ሾെݔሿ଺ሾݔସሿ଴ ൅ 42ሾ3ሿି଼ሾെݔሿହሾݔସሿଵ ൅ 105ሾ3ሿି଼ሾെݔሿସሾݔସሿଶ ൅ 140ሾ3ሿି଼ሾെݔሿଷሾݔସሿଷ ൅ 105ሾ3ሿି଼ሾെݔሿଶሾݔସሿସ 

൅42ሾ3ሿି଼ሾെݔሿଵሾݔସሿହ ൅ 7ሾ3ሿି଼ሾെݔሿ଴ሾݔସሿ଺ െ  [4]                               ڮ

 

ሾ3 െ ݔ ൅ ସሿିଶݔ ൌ
1
9
൅
ݔ2
27

െ
ସݔ2

27
൅
ଶݔ3

81
െ
ହݔ6

81
൅
଼ݔ3

81
൅
ଷݔ4

243
െ
଺ݔ12

243
൅
ଽݔ12

243
െ
ଵଶݔ4

243
൅
ସݔ5

729
െ
଻ݔ20

729
൅
ଵ଴ݔ30

729
െ
ଵଷݔ20

729
൅
ଵ଺ݔ5

729

൅
ହݔ6

2187
െ
଼ݔ30

2187
൅ 

଺଴௫భఱ

ଶଵ଼଻
െ

଺଴௫భర

ଶଵ଼଻
൅

ଷ଴௫భళ

ଶଵ଼଻
െ

଺௫మబ

ଶଵ଼଻
൅  [5]                     ڮ

 

ሾ3 െ ݔ ൅ ସሿିଶݔ ൌ
1
9
൅
ݔ2
27

൅
ଶݔ3

81
൅
ଷݔ4

243
െ
ସݔ2

27
൅
ସݔ5

729
െ
ହݔ6

81
൅

ହݔ6

2187
െ
଺ݔ12

243
െ
଻ݔ20

729
൅
଼ݔ3

81
െ
଼ݔ30

2187
൅
ଽݔ12

243
൅
ଵ଴ݔ30

729
െ
ଵଶݔ4

243

െ
ଵଷݔ20

729
െ 

଺଴௫భర

ଶଵ଼଻
൅

଺଴௫భఱ

ଶଵ଼଻
൅

ହ௫భల

଻ଶଽ
൅

ଷ଴௫భళ

ଶଵ଼଻
െ

଺௫మబ

ଶଵ଼଻
൅  [6]               ڮ

 

20



Selforganizology, 2022, 9(1-2): 17-34 

 

 
  IAEES                                                                                                                                                                           www.iaees.org        

[ii]   
଺ହ଺ଵ

ସ଻଴଼ଽ
ൌ ൤3 െ

ଵ

ଷ
൅ ቀ

ଵ

ଷ
ቁ
ସ
൨
ିଶ

ൌ
ଵ

ଽ
൅

ଶ

଼ଵ
൅

ଷ

଻ଶଽ
൅

ସ

଺ହ଺ଵ
െ

ଶ

ଶଵ଼଻
൅

ହ

ହଽ଴ସଽ
െ

଺

ଵଽ଺଼ଷ
൅

଺

ହଷଵସସଵ
െ

ଵଶ

ଵ଻଻ଵସ଻
െ

ଶ଴

ଵହଽସଷଶଷ
൅

ଷ

ହଷଵସସଵ
െ

ଷ଴

ଵସଷସ଼ଽ଴଻
൅ 

ଵଶ

ସ଻଼ଶଽ଺ଽ
൅

ଷ଴

ସଷ଴ସ଺଻ଶଵ
െ

ସ

ଵଶଽଵସ଴ଵ଺ଷ
…                              [7] 

 

The evaluation of the above series gives 0.13933 to 5 decimal places. Also, using calculator 
଺ହ଺ଵ

ସ଻଴଼ଽ
 gives 

0.13933 to 5 decimal places. This indicates that the negative power of - 2 of Kifilideen trinomial theorem and 

coefficient of negative power of - 2 from the Kifilideen coefficient table are valid. 

2.2 Generating series of partial fractions of compound fraction which denominator is decimal number 

[d] Produce the series of ሾ1 ൅ ݔ ൅  ଶሿିଵ using Kifilideen standardized method. Otherwise determine the seriesݔ

of  

ଵ

ଵ.଻ହ
:ݐ݊݅ܪ)  ݔ ൌ

ଵ

ଶ
ሻ. 

Solution 

Using Kifilideen coefficient table of negative power of – 1 of trinomial theorem, the coefficient in ascending 

order 1, - 1, - 1, 1, 2, 1, - 1, - 3, - 3, - 1, 1, 4, 6, 4, 1, -1, - 5, - 10, - 10, - 5, - 1, 1,6,15,20,15,6,1,….       

 

ሾ1 ൅ ݔ ൅ ଶሿିଵݔ ൌ 1 െ ଶሿ଴ݔଵሾݔ െ ଶሿଵݔ଴ሾݔ ൅ ଶሿ଴ݔଶሾݔ ൅ ଶሿଵݔଵሾݔ2 ൅ ଶሿଶݔ଴ሾݔ െ ଷሿ଴ݔଷሾݔ െ ଶሿଵݔଶሾݔ3 െ ଶሿଶݔଵሾݔ3 െ ଶሿଷݔ଴ሾݔ ൅ 

ଶሿ଴ݔସሾݔ ൅ ଶሿଵݔଷሾݔ4 ൅ ଶሿଶݔଶሾݔ6 ൅ ଶሿଷݔଵሾ`ݔ4 ൅ ଶሿସݔ଴ሾݔ െ ଶሿ଴ݔହሾݔ െ ଶሿଵݔସሾݔ5 െ ଶሿଶݔଷሾݔ10 െ ଶሿଷݔଶሾݔ10 െ ଶሿସݔଵሾݔ5 െ 

ଶሿହݔ଴ሾݔ ൅ ଶሿ଴ݔ଺ሾݔ ൅ ଶሿଵݔହሾݔ6 ൅ ଶሿଶݔସሾݔ15 ൅ ଶሿଷݔଷሾݔ20 ൅ ଶሿସݔଶሾݔ15 ൅ ଶሿହݔଵሾݔ6 ൅ ଶሿ଺ݔ଴ሾݔ െ ଶሿ଴ݔ଻ሾݔ െ ଶሿଵݔ଺ሾݔ7 െ 

ଶሿଶݔହሾݔ21 െ ଶሿଷݔସሾݔ35 െ ଶሿସݔଷሾݔ35 െ ଶሿହݔଶሾݔ21 െ ଶሿ଺ݔଵሾݔ7 െ ଶሿ଻ݔ଴ሾݔ ൅ ଶሿ଴ݔሾ଼ݔ ൅ ଶሿଵݔ଻ሾݔ8 ൅ ଶሿଶݔ଺ሾݔ28 ൅  ଶሿଷݔହሾݔ56

൅70ݔସሾݔଶሿସ ൅ ଶሿହݔଷሾݔ56 ൅ ଶሿ଺ݔଶሾݔ28 ൅ ଶሿ଻ݔଵሾݔ8 ൅ ଶሿ଼ݔ଴ሾݔ െ ଶሿ଴ݔଽሾݔ െ ଶሿଵݔሾ଼ݔ9 െ ଶሿଶݔ଻ሾݔ36 െ ଶሿଷݔ଺ሾݔ84 െ 

ଶሿସݔହሾݔ126 െ ଶሿହݔସሾݔ126 െ ଶሿ଺ݔଷሾݔ84 െ ଶሿ଻ݔଶሾݔ36 െ ଶሿ଼ݔଵሾݔ9 െ ଶሿ଴ݔଵ଴ሾݔ ൅ ଶሿଵݔଽሾݔ10 ൅ ଶሿଶݔሾ଼ݔ45 ൅ ଶሿଷݔ଻ሾݔ120 ൅ 

ଶሿସݔ଺ሾݔ210 ൅ ଶሿହݔହሾݔ252 ൅ ଶሿ଺ݔସሾݔ210 ൅ ଶሿ଻ݔଷሾݔ120 ൅ ଶሿ଼ݔଶሾݔ45 ൅ ଶሿଽݔଵሾݔ10 ൅ ଶሿଵ଴ݔ଴ሾݔ െ ଶሿ଴ݔଵଵሾݔ െ  [8]                ڮ

 

ሾ1 ൅ ݔ ൅ ଷሿିଵݔ ൌ 1 െ ݔ െ ଶݔ ൅ ଶݔ ൅ ଷݔ2 ൅ ସݔ െ ଷݔ െ ସݔ3 െ ହݔ3 െ ଺ݔ ൅ ସݔ ൅ ହݔ4 ൅ ଻ݔ଺൅4ݔ6 ൅ ଼ݔ െ ହݔ െ ଺ݔ5 െ  ଻ݔ10

െ10଼ݔ െ ଽݔ5 െ ଵ଴ݔ ൅ ଺ݔ ൅ ଻ݔ6 ൅ ଼ݔ15 ൅ ଽݔ20 ൅ ଵ଴ݔ15 ൅ ଵଵݔ6 ൅ ଵଶݔ െ ଻ݔ െ ଼ݔ7 െ ଽݔ21 െ ଵ଴ݔ35 െ ଵଵݔ35 െ ଵଶݔ21 െ 

ଵଷݔ7 െ ଵସݔ ൅ ଼ݔ ൅ ଽݔ8 ൅ ଵ଴ݔ28 ൅ ଵଵݔ56 ൅ ଵଶݔ70 ൅ ଵଷݔ56 ൅ ଵସݔ28 ൅ ଵହݔ8 ൅ ଵ଺ݔ െ ଽݔ െ ଵ଴ݔ9 െ ଵଵݔ36 െ ଵଶݔ84 െ  ଵଷݔ126

െ126ݔଵସ െ ଵହݔ84 െ ଵ଺ݔ36 െ ଵ଻ݔ9 െ ଵ଼ݔ ൅ ଵ଴ݔ ൅ ଵଵݔ10 ൅ ଵଶݔ45 ൅ ଵଷݔ120 ൅ ଵସݔ210 ൅ ଵହݔ252 ൅ ଵ଺ݔ210 ൅ ଵ଻ݔ120 ൅ 
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ଵ଼ݔ45 ൅ ଵଽݔ10 ൅ ଶ଴ݔ െ ଵଵݔ െ ଵଶݔ11 െ ଵଷݔ55 െ ଵସݔ165 െ ଵହݔ330 െ ଵ଺ݔ462 െ ଵ଻ݔ462 െ ଵ଼ݔ330 െ ଵଽݔ165 െ ଶ଴ݔ55 െ 

ଶଵݔ11 െ ଶଶݔ ൅ ଵଶݔ ൅ ଵଷݔ12 ൅ ଵସݔ66 ൅ ଵହݔ220 ൅ ଵ଺ݔ495 ൅ ଵ଻ݔ792 ൅ ଵ଼ݔ924 ൅ ଵଽݔ792 ൅ ଶ଴ݔ495 ൅ ଶଵݔ220 ൅ ଶଶݔ66 ൅ 

ଶଷݔ12 ൅ ଶସݔ െ ଵଷݔ ൅  [9]                  ڮ

 

ሾ1 ൅ ݔ ൅ ଷሿିଵݔ ൌ 1 െ ݔ ൅ ଷݔ െ ସݔ ൅ ଺ݔ െ ଻ݔ ൅ ଽݔ െ ଵ଴ݔ ൅ ଵଶݔ െ ଵଷݔ ….             [10] 

 

[ii] 
ଵ

ଵ.଻ହ
ൌ ሾ1 ൅ 0.5 ൅ ሺ0.5ሻଶሿିଵ ൌ 1 െ

ଵ

ଶ
൅

ଵ

଼
െ

ଵ

ଵ଺
൅

ଵ

଺ସ
െ

ଵ

ଵଶ଼
൅

ଵ

ହଵଶ
െ

ଵ

ଵ଴ଶସ
൅

ଵ

ସ଴ଽ଺
െ

ଵ

଼ଵଽଶ
൅  [11]           ڮ

 

The evaluation of the above series gives 0.5714 to 4 decimal places. Also, using calculator 
ଵ

ଵ.଻ହ
 gives 

0.5714 to 4 decimal places. This indicates that the negative power of -1 of Kifilideen trinomial theorem and 

coefficient of negative power of -1 from the Kifilideen coefficient table are valid. 

2.3 General application of negative power of – n of Kifilideen trinomial theorem using standardized 

method  

[e] If a tth term in the Kifilideen expansion of  ሾ1 െ ݔ2 ൅  :଺ . Determine the followingݕݔଶሿିଷ yield െ 7680ݕܽ

[i] the power combination of the term 

[ii] the tth term 

[iii] the value of  ܽ 

Solution  

[i]  For any given term in the Kifilideen expansion of ሾ1 െ ݔ2 ൅  ଶሿିଷ is given asݕܽ

௞௜௙ ܥ
ିଷ ሾ1ሿ௞ ሾെ2ݔሿ௜ ሾܽݕଶሿ௙                                                                                 [12] 

௞௜௙ ܥ
ିଷ ሾ1ሿ௞ ሾെ2ሿ௜ ሾݔሿ௜ ሾܽሿ௙ ሾݕଶሿ௙                                                                      [13] 

Comparing [13] with  െ 7680ݕݔ଺, so  

݅ ൌ 1            [14] 

2݂ ൌ 6            [15] 

Therefore,                                                                 ݂ ൌ 3                                              [16] 

Also,  

݇ ൅ ݅ ൅ ݂ ൌ ݊             [17] 
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where, ݇, ݅, and ݂ are the component parts of the power combination 

          ݊ െ the negative power of – n of the trinomial expression 

  ݇ ൅ ݅ ൅ ݂ ൌ ݊            [18] 

݇ ൅ 1 ൅ 3 ൌ െ3             [19] 

݇ ൌ െ7              [20] 

௉ܥ ൌ ݂݇݅ ൌ െ713             [21] 

[ii] 

ݐ                                                                      ൌ
ሾ݊ െ ݇ሿଶ ൅ ሾ݊ െ ݇ሿ ൅ 2݂ ൅ 2

2
                                      ሾ22ሿ 

 

݇ ൌ െ7, ݅ ൌ 1, ݂ ൌ 3 and ݊ ൌ െ3                                                                [23] 

 

ݐ                                                  ൌ
ሾെ3 െ െ7ሿଶ ൅ ሾെ3 െ െ7ሿ ൅ 2 ൈ 3 ൅ 2

2
                                       ሾ24ሿ 

 

ݐ      ൌ 14th  term              [25] 

 

[iii]                                                     ܥ ௞௜௙
ିଷ ሾ1ሿ௞ ሾെ2ሿ௜ ሾݔሿ௜ ሾܽሿ௙ ሾݕଶሿ௙  ൌ െ 7680ݕݔ଺           [26] 

 

଻ଵଷି ܥ
ିଷ ሾ1ሿି଻ ሾെ2ሿଵ ሾݔሿଵ ሾܽሿଷ ሾݕଶሿଷ  ൌ െ 7680ݕݔ଺                                                      [27] 

 

From the Kifilideen coefficient table, the coefficient of the 14th  term on the n = െ3 column is + 60 or 

  
ିଷ!

ି଻!ଵ!ଷ!
ሾ1ሿି଻ ሾെ2ሿଵ ሾݔሿଵ ሾܽሿଷ ሾݕଶሿଷ  ൌ െ 7680ݕݔ଺                                       [28] 

 

ିଷൈିସൈିହൈି଺ൈି଻!

ି଻!ଵ!ଷ!
ሾ1ሿି଻ ሾെ2ሿଵ ሾݔሿଵ ሾܽሿଷ ሾݕଶሿଷ  ൌ െ 7680ݕݔ଺                                    [29] 
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ିଷൈିସൈିହൈି଺

ଵ!ଷ!
ሾ1ሿି଻ ሾെ2ሿଵ ሾݔሿଵ ሾܽሿଷ ሾݕଶሿଷ  ൌ െ 7680ݕݔ଺                       [30] 

 

൅60  ൈ ሾ1ሿି଻ ሾെ2ሿଵ ሾݔሿଵ ሾܽሿଷ ሾݕଶሿଷ  ൌ െ 7680ݕݔ଺         [31] 

   ൅60  ൈ െ2 ൈ ܽଷ ൈ ଺ݕݔ ൌ െ 7680ݕݔ଺        [32] 

ܽଷ ൌ
ି଻଺଼଴

ିଵଶ଴
            [33] 

ܽଷ ൌ 64            [34] 

ܽ ൌ 4            [35] 

 

[f]  If a term of the Kifilideen expansion of ቂ1 െ
௕௫మ

௬ర
൅ ଷቃݖݕ2

ିସ
is 7560 ݔସିݕ଺ݖ଺. Find 

[i]  the power combination of the term 

[ii] the tth term  

[iii] the value of ܾ 

 

Solution  

௞௜௙ ܥ
ିସ ሾ1ሿ௞  ቂെ

௕௫మ

௬ర
ቃ
௜ 
ሾ2ݖݕଷሿ௙                       [36] 

௞௜௙ ܥ
ିସ ሾ1ሿ௞ ሾെܾሿ௜ ሾݔଶሿ௜ ሾିݕସሿ௜ ሾ2ሿ௙ሾݕሿ௙ ሾݖଷሿ௙                         [37] 

௞௜௙ ܥ
ିସ ሾ1ሿ௞ ሾെܾሿ௜ ሾ2ሿ௙ሾݔଶሿ௜ ሾݕሿିସ௜ା௙ ሾݖଷሿ௙            [38] 

Comparing [38] with 7560 ݔସିݕ଺ݖ଺, so  

2݅ ൌ 4            [39] 

       ݅ ൌ 2            [40] 

 

െ4݅ ൅ ݂ ൌ െ6            [41] 
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െ4 ൈ 2 ൅ ݂ ൌ െ6           [42] 

݂ ൌ 2             [43] 

Therefore, 

Also,  

݇ ൅ ݅ ൅ ݂ ൌ ݊            [44] 

݇ ൅ 2 ൅ 2 ൌ െ4            [45] 

݇ ൌ െ8             [46] 

௉ܥ ൌ ݂݇݅ ൌ െ822           [47] 

 

[ii] ݇ ൌ െ8, ݅ ൌ 2 ܽ݊݀ ݂ ൌ 2                                                                 [48] 

Note,                                                                               ݔ ൌ ݊ െ ݇           [49] 

ݐ ൌ ݕ ൅ ݂ and ݊ ൌ ݇ ൅ ݅ ൅ ݂          [50] 

So, 

ݔ ൌ െ4 െ െ8 ൌ 4           [51] 

ݕ      ൌ
௫మା௫ାଶ

ଶ
           [52] 

ݕ ൌ
ସమାସାଶ

ଶ
           [53] 

ݕ ൌ 11             [54] 

ݐ ൌ ݕ ൅ ݂ ൌ 11 ൅ 2 ൌ 13th term          [55] 

 [iii]  Comparing [38] with 7560 ݔସିݕ଺ݖ଺, then 

 

௞௜௙ ܥ
ିସ ሾ1ሿ௞ ሾെܾሿ௜ ሾ2ሿ௙ሾݔଶሿ௜ ሾݕሿିସ௜ା௙ ሾݖଷሿ௙  ൌ  ଺         [56]ݖ଺ିݕସݔ 7560

ଶଶ଼ି ܥ
ିସ ሾ1ሿି଼ ሾെܾሿଶ ሾ2ሿଶሾݔଶሿଶ ሾݕሿିସൈଶାଶ ሾݖଷሿଶ  ൌ   ଺          [57]ݖ଺ିݕସݔ 7560
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ଶଶ଼ି ܥ
ିସ ሾ1ሿି଼ ሾെܾሿଶ ሾ2ሿଶݔସିݕ଺ݖ଺ ൌ  ଺                     [58]ݖ଺ିݕସݔ 7560

 

From the Kifilideen coefficient table, the coefficient of the 13th  term on the n = െ 4 column is + 210  

 

൅210 ሾ1ሿି଼ ሾെܾሿଶ ሾ2ሿଶݔସିݕ଺ݖ଺ ൌ  ଺       [59]ݖ଺ିݕସݔ 7560

        840 ܾଶ ൌ 7560           [60] 

     ܾଶ ൌ
଻ହ଺଴

଼ସ଴
        [61] 

ܾଶ ൌ 9           [62] 

ܾ ൌ 3        [63] 

 

[g] If a term in the Kifilideen expansion of of ቂ
௖௫మ

௭ ఱ
൅ ݕଷݔ5 െ ଶቃݖݕ3

ିହ
is 

଼ହ଴ହ଴଴

ଵ଴ସ଼ହ଻଺
 ହ଺. Determine theݖହݕଵସିݔ

value of  

[i] the power combination 

[ii] show that the negative power of – n of the trinomial expression is – 5  

[iii] the tth term 

[iv] the value of c. 

 

Solution  

[i] 

௞௜௙ ܥ
ିହ ቂ

௖௫మ

௭ ఱ
ቃ
௞ 
ሾ5ݔଷݕሿ௜ ሾെ3ݖݕଶሿ௙                                                   [64] 

 

௞௜௙ ܥ
ିସ ሾܿሿ௞ ሾݔଶሿ௞ ሾିݖହሿ௞ ሾ5ሿ௜ ሾݔଷሿ௜ ሾݕሿ௜ ሾെ3ሿ௙ሾݕሿ௙ ሾݖଶሿ௙                                    [65] 
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௞௜௙ ܥ   
ିହ ሾܿሿ௞ ሾ5ሿ௜ ሾെ3ሿ௙ሾݔሿଶ௞ାଷ௜ ሾݕሿ௜ା௙ ሾݖሿିହ௞ାଶ௙                                                    [66] 

Comparing [67] with  
଼ହ଴ହ଴଴

ଵ଴ସ଼ହ଻଺
  ହ଺, soݖହݕସିݔ

 

2݇ ൅ 3݅ ൌ െ14                  [67] 

݅ ൅ ݂ ൌ 5            [68] 

െ5݇ ൅ 2݂ ൌ 56                   [69] 

Also,  

݇ ൅ ݅ ൅ ݂ ൌ ݊                   [70] 

݇ ൅ ݅ ൅ ݂ ൌ െ5                        [71] 

Put [68] in [67] 

2݇ ൅ 3ሾ5 െ ݂ሿ ൌ െ14                                                     [72] 

From [72] and  [69], then 

    2݇ െ 3݂ ൌ െ29 ൈ 5                                       [73] 

െ5݇ ൅ 2݂ ൌ 56   ൈ 2           [74] 

 

                                                                 10݇ െ 15݂ ൌ െ145     

െ10݇ ൅ 4݂ ൌ  112   

                        െ11݂ ൌ    െ33                                                      [77] 

 

݂ ൌ 3                           [78] 

From [68] put [78] in [79],            ݅ ൅ ݂ ൌ 5                    [79] 
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݅ ൅ 3 ൌ 5               [80] 

݅ ൌ 2                [81] 

From [67] put [81] in [82]                                        2݇ ൅ 3݅ ൌ െ14               [82] 

     2݇ ൅ 3ሾ2ሿ ൌ െ14               [83] 

      ݇ ൌ െ10                [84] 

Power combination ൌ ݂݇݅ ൌ െ10, 2, 3           [85] 

 

[ii]  From [70], ݊ ൌ negative power of – n of the trinomial expression ൌ ݇ ൅ ݅ ൅ ݂               [86] 

 

Put [78], [81] and [84] in [86], so                       ݊ ൌ ݊ ൌ െ10 ൅ 2 ൅ 3                            [87] 

݊ ൌ െ5                              [88] 

Proved 

[iii]                                                                      ݐ ൌ
ሾ௡ି௞ሿమାሾ௡ି௞ሿାଶ௙ାଶ

ଶ
                                [89] 

 

     ݇ ൌ െ10, ݅ ൌ 2, ݂ ൌ 3 and ݊ ൌ െ5     [90] 

 

ݐ ൌ
ሾିହିିଵ଴ሿమାሾିହିିଵ଴ሿାଶൈଷାଶ

ଶ
       [91] 

 

ݐ ൌ 19th  term                     [92] 

 

[iv]  Comparing [67] with  
଼ହ଴ହ଴଴

  ଵ଴ସ଼ହ଻଺
 ହ଺, soݖହݕସିݔ
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௞௜௙ ܥ
ିହ ሾܿሿ௞ ሾ5ሿ௜ ሾെ3ሿ௙ሾݔሿଶ௞ାଷ௜ ሾݕሿ௜ା௙ ሾݖሿିହ௞ାଶ௙  ൌ

଼ହ଴ହ଴଴

ଵ଴ସ଼ହ଻଺
 ହ଺                         [93]ݖହݕସିݔ

 

ଵ଴,ଶ,ଷି ܥ
ିହ ሾܿሿିଵ଴ ሾ5ሿଶ ሾെ3ሿଷሾݔሿିସ ሾݕሿହ ሾݖሿହ଺  ൌ

଼ହ଴ହ଴଴

ଵ଴ସ଼ହ଻଺
 ହ଺              [94]ݖହݕସିݔ

 

From the Kifilideen coefficient table, the coefficient of the 19th  term on the n = െ5 column is െ1260 

 

െ1260 ሾܿሿିଵ଴ ሾ5ሿଶ ሾെ3ሿଷ ൌ
଼ହ଴ହ଴଴

ଵ଴ସ଼ହ଻଺
           [95] 

 

     ܿିଵ଴ ൌ
଼ହ଴ହ଴଴

ଵ଴ସ଼ହ଻଺ൈଶ଻ൈଶହൈଵଶ଺଴
         [96] 

 

ܿିଵ଴ ൌ ሾ1048576ሿିଵ                                                     [97] 

 

ܿିଵ଴ ൌ ሾ4ሿିଵ଴           [98] 

 

     ܿ ൌ 4                          [99] 

 

2.4 Theorem of matrix transformation of negative power of – n of trinomial expression  

If three variables ݔ,  are found in each part of trinomial expression of negative power of – n such as ݖ and ݕ

 

௚ݖ௘ݕௗݔݏൣ ൅ ௟ݖ௝ݕ௛ݔݑ ൅ ௣൧ݖ௥ݕ௠ݔݒ
ି௡

        [100] 

 

29



Selforganizology, 2022, 9(1-2): 17-34 

 

 
  IAEES                                                                                                                                                                           www.iaees.org        

and the power combination of any term in the Kifilideen expansion of that kind of negative power of – n of the 

trinomial expression is set as ݂݇݅ while the value of this term is designated as ݔݓ௔ݕ௕ݖ௖. 

Then, the Kifilideen matrix transformation of such negative power of – n of trinomial expression is of the 

form 

 

ቈ
ݔ
ݕ
ݖ
቉:                               ൥

݀ ݄ ݉
݁ ݆ ݎ
݃ ݈ ݌

൩ ൥
݇
݅
݂
൩ ൌ ቈ

ܽ
ܾ
ܿ
቉                           [101] 

 

Thus ݇ ൅ ݅ ൅ ݂ ൌ ݊ and where ݏ, ,ݑ   are constants ݓ and ݒ

 

More so, 

௞௞௜௙ݏܥ
ି௡ ௙ݒ௜ݑ ൌ  [102]                ݓ

Illustration 

 

Given that a term in the Kifilideen expansion of ቂ
ௗ௫ఱ

௭ య
൅

௭ళ

௫ మ௬
൅

଼௬

௭
ቃ
ି ௡

is 
ି௭భల

ଷଶ௫ ళ௬
 where d is a constant value. Using 

Kifilideen matrix transformation method of negative power of – n of trinomial expression. Find 

[i] the power combination 

[ii] the power of the trinomial expression  

[iii] the tth term 

[iv] the value of d. 
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Solution 

[i]  Trinomial expression: ሾ݀ݔହݕ଴ିݖଷ ൅ ଻ݖଵିݕଶିݔ ൅  ଵሿି ௡        [103]ିݖଵݕ଴ݔ8

Power combination to be obtained:       ݇    ݅      ݂                       [104] 

tth term of the power combination: 
ିଵ

ଷଶ
 ଵ଺                       [105]ݖଵିݕଵ଻ିݔ

 

Using the Kifilideen matrix transformation method, so 

 

ቈ
ݔ
ݕ
ݖ
቉:                                         ൥

5 െ2 0
0 െ1 1
െ3 7 െ1

൩ ൥
݇
݅
݂
൩ ൌ ൥

െ17
െ1
16

൩     

                                                                                                                                               [106] 

 

Also, ݇ ൅ ݅ ൅ ݂ ൌ ݊                                                                                                                   [107] 

Using Crammer’s rule, so                              

݇ ൌ
∆݇
∆
ൌ

อ
െ17 െ2 0
െ1 െ1 1
16 7 െ1

อ

อ
5 െ2 0
0 െ1 1
െ3 7 െ1

อ

                                                                                                         ሾ108ሿ 

                                                                         

݇ ൌ െ3                         [109] 

 

݅ ൌ
∆݅
∆
ൌ

อ
5 െ17 0
0 െ1 1
െ3 16 െ1

อ

อ
5 െ2 0
0 െ1 1
െ3 7 െ1

อ

   

[110] 

݅ ൌ 1                      [111] 
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݂ ൌ
∆݂
∆
ൌ

อ
5 െ2 െ17
0 െ1 െ1
െ3 7 16

อ

อ
5 െ2 0
0 െ1 1
െ3 7 െ1

อ

                                                                                                 ሾ112ሿ 

     ݂ ൌ 0          [113] 

So, the power combination ൌ ݂݇݅ ൌ െ310           [114] 

[ii] the negative power of – n of the trinomial expression ൌ ݊= ݇ ൅ ݅ ൅ ݂ ൌ െ3 ൅ 1 ൅ 0      [115] 

     ݊ ൌ െ2          [116] 

 

[iii]                                                                                 ݐ ൌ
ሾ௡ି௞ሿమାሾ௡ି௞ሿାଶ௙ାଶ

ଶ
                         [117] 

 

ݐ                                                                                      ൌ
ሾିଶିିଷሿమାሾିଶିିଷሿାଶൈ଴ାଶ

ଶ
        [118] 

 

ݐ ൌ 2nd term        [119] 

 

[iv]  from the question, ݏ  ൌ  ݀,  ݑ ൌ  1, ݒ ൌ ݓ ݀݊ܽ 8 ൌ
ିଵ

ଷଶ
          [120] 

Using Kifilideen matrix transformation method, 

௞௞௜௙ݏܥ
ି௡ ௙ݒ௜ݑ ൌ  [121]         ݓ

ሾ݀ሿିଷିଷଵ଴ܥ
ିଶ ሾ1ሿଵሾ8ሿ଴ ൌ

ିଵ

ଷଶ
        [122] 

 

From the Kifilideen coefficient table, the coefficient of the 2nd  term on the n = െ2 column is െ2 

     െ2 ൈ ሾ݀ሿିଷ ൌ
ିଵ

ଷଶ
        [123] 
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ሾ݀ሿିଷ ൌ ሾ64ሿିଵ         [124] 

ሾ݀ሿିଷ ൌ ሾ4ሿିଷ         [125] 

݀ ൌ 4          [126] 

 

3 Conclusion 

This study applied Kifilideen expansion of negative power of – n of Kifilideen trinomial theorem for the 

transformation of compound fraction into series of partial fraction with other development.  A theorem of 

matrix transformation of negative power of – n of trinomial expression in which three variables x, y and z are 

found in part of the trinomial expression was developed. The development would ease the process of 

evaluating such trinomial expression of negative power of – n. The standardized and matrix method used in 

arranging the terms of the Kifilideen expansion of negative power of  െ n of trinomial expression yield an 

interesting results in which it is utilized in transforming compound fraction into series of partial fractions in a 

unique way.  
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