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Abstract: Presenting Figures in surd form is relatively common in science and engineering especially where 

a calculator is either not allowed or unapproachable, and the computations to be undertaken involve 

irrational values. Every pupil who plans to take computation’s at the advanced position in such a calculus-

based or statistics should be suitable to manipulate and deal with surds. The purpose of Peter Chew’s 

Theorem is to make solving the Quadratic Surds problem simple by converting any value of the Quadratic 

Surds √𝑎 +  𝑏√𝑐 into the sum or difference of two real numbers. Peter Chew’s theorem also converts square 

roots of complex numbers into complex numbers because square roots of complex numbers are also 

Quadratic Surds √𝑎 +  𝑏 𝑖  =√𝑎 +  𝑏√−1 . nn addition, Peter Chew’s Theorem can also convert Quadratic 

Surds √𝑎 +  𝑏√𝑐 into the sum or difference of two complex number [√z  + √z̅]. Technical tools have had a 

significant impact on advanced mathematics tutoring and mathematics literacy. However, today’s online 

calculator only contains the knowledge that has been explained in the book, but the current method cannot 

or is difficult to solve some Quadratic Surds problems, this makes online calculators unable to solve Quadratic 

Surds problems. This can lead to reduced student interest and hinder the spread of technology tool use. nn 

order to solve the above problems, my research is to create a new discovery for the Quadratic Surds problem, 

such as Peter Chew’s theorem, so that all problems can be easily solved Apply Peter Chew’s theorem to a An 

Age calculator (Peter Chew Quadratic Surd Diagram calculator), allow the An Age calculator to solve any 

problem in the topic of Quadratic Surds, which can make the An Age calculator effectively help mathematics 

teaching, especially in the future when similar COVnD-19 problems arise. 
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1. Introduction 

Presenting Figures in surd form is relatively common in science and engineering especially where a 

calculator is either not allowed or unapproachable, and the computations to be undertaken involve irrational 

values [1]. Every pupil who plans to take computation’s at the advanced position in such a calculus-based or 

statistics should be suitable to manipulate and deal with surds [2]. The purpose of Peter Chew’s Theorem [3] 

is to make solving the Quadratic Surds problem simple by converting any value of the Quadratic Surds 

√𝑎 +  𝑏√𝑐 into the sum or difference of two real numbers. Peter Chew’s theorem also converts square roots 

 
Because the aim of the Peter Chew’s theorem is to facilitate the teaching and learning of the Topic “Quadratic Surds” easily especially during a 
pandemic such as COVID-19, the Peter Chew’s theorem and application(preprint) has been published at the Europe PMC: 
https://europepmc.org/article/ppr/ppr300039. 
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of complex numbers into complex numbers because square roots of complex numbers are also Quadratic 

Surds √𝑎 +  𝑏 𝑖  = √𝑎 +  𝑏√−1  . nn addition, Peter Chew’s Theorem can also convert Quadratic Surds 

√𝑎 +  𝑏√𝑐 into the sum or difference of two complex number [√z  + √z̅]. 

The French mathematician Veda established the relationship between the equation root and the coefficient 

in 1615.  

Veda’s theorem states that if α and β are two roots of the quadratic equation ax2 + bx + c = 0 and a ≠ 0. 

Then, (i) the sum of the two roots, α+β = − 
b

a 
  ; (ii) the product of the two roots, αβ = 

c

a
.  

Note: Peter Chew Method for quadratic equation [4] provided better method than Veda’s theorem for 

solving some quadratic equation problem. 

 

Prove α + β = − 
b

a
 and  αβ = 

c

a
. 

 

nf α and β are two roots of the quadratic equation ax2 + bx + c = 0 and a ≠ 0.  

 

Then    α = 
−b+√b2−4ac

2a
,        β = 

−b−√b2−4ac

2a
. 

 

So, α + β = 
−b+√b2−4ac

2a
+  

−b−√b2−4ac

2a
,  

 = 
−2b

2a
 

= − 
b

a
  

 

α β = 
−b+√b2−4ac

2a
 ×  

−b−√b2−4ac

2a
  

= 
(−b)2−(√b2−4ac)

2

(2a)2   

=
b2− (b2−4ac)

 
4a2   

=  
4ac 

4a2   

=  
c

a
 . 

2. Prove of Peter Chew Theorem  

nf  roots  of x2 − ax + b = 0 are  and ,  

Veda’s theorem, α + β = − 
−a

1
  = a (i) , α β = 

b

1
= b (ii). 

(√ ± √ )2 =   α +  β  ±  2 √√  

= a ±  2  √b 

(√ ± √ ) = √a ±  2√b,  >  > 0  

∴  √𝐚 ±  𝟐√𝐛  = √ ± √ where  >  > 0. Proof [5–8].  

3. Current Method & Peter Chew Theorem 

 Current Method  

At present, there are two methods [9] for solving the problem of the Quadratic Surds; they are the Quadratic 

Surds method and the Comparison method. nf we can find two positive integers x and y such that the sum of 
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x and y is equal to a, and the product of x and y is equal to b, then we usually use Quadratic Surds method. 

Therefore, √a ± 2√b = √x ± √y, x > y > 0. 

However, if the values of a and b are large, it is not suitable to use Quadratic Surds method. 

Quadratic surds method, for √a ± 2√b,   x + y = a, xy = b (a, b, x, y > 0). 

    √a ± 2√b  

=  √x + y ± 2√xy  

= √(√x)2 + (√y)2 ± 2√xy  

= √(√x ± √y)2  

= √x  ±  √y, (x > y>0). 

 

Note: For large value and complex root, this method not suitable. 

 

Comparison method, let √a ±  2√b = √x ± √y, x > y >0 

Squaring gives, a ±  2√b = x + y ± 2√xy 

By Comparison, a = x + y (i), b = x y (ii) 

Solve (i) and (ii), get the value x and y. 

 Peter Chew Theorems  

nf roots of x2 − ax + b = 0 are  and , then √a ±  2√b = √ ± √β where  > . 

4. Convert the Quadratic Surds 

 Convert the Quadratic Surds into the Sum or Difference of Two Real Numbers 

4.1.1. For small value quadratic surds 

Example 1: Find √11 + 2√28 in the form √x +  √y, where x > y > 0. 

Current Method, 

Solution 1: √11 + 2√28 =√7 + 4 + 2√(7)(4) 

                         =  √(√7)2 + (√4)2 + 2√(7)(4) 

                       = √(√7 + √4)
2

  

                                                    =  √7 + 2 
 

Solution 2: Let √11 + 2√28 be √x + √y  

            11 + 2√28 = (√x + √y)2 

                      = x + y + 2√xy  

Comparing the two sides of the above equation,  

We have x + y = 11,  

y = 11− x (i)  

and xy = 28 (ii) 
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Substitute (i) in (ii), x (11− x) = 28 

                 11x − x2 = 28 

               x2 − 11x +28 = 0 

                (x − 4)(x − 7) = 0 

                         x = 4, 7 

From (i),       When x = 4, y = 11 − 4 = 7 

              When x = 7, y = 11 − 7 = 4 

        √11 + 2√28 = √7 + √4  

                       =  √7 + 2  

Solution 3: Peter Chew Theorem. Cause x2 − 11x + 28 = 0, then x = 4, 7 

  √11 + 2√28   =  √7  + √4  

                 =  √7  +  2  

4.1.2. For large value quadratic surds 

Example 2: Find √80235 + 2√838102050 in the form √x + √y , where  x > y > 0.  

Current Method. 

Solution 1:  Not  suitable  

Solution 2:  Let √80235 + 2√838102050 be √x + √y  

             80235 + 2√838102050   =  (√x + √y)2 

                                     = x + y + 2√xy  

Comparing the two sides of the above equation,   

We have x + y = 80235 , y = 80235 − x (i)  

and xy = 838102050 (ii) 

Substitute (i) in (ii),  x (80235- x) = 838102050 

          x2 − 80235x +838102050 = 0 

              (x − 12345)(x − 67890) = 0 

                          x = 12345, 67890 

From (i), When x = 12345, y = 80235 − 12345 = 47890 

       When x = 67890, y = 80235 − 67890 = 12345 

 √80235 + 2√838102050 = √67890  + √12345  

Peter Chew Theorems.  

Cause x2 − 80235x + 838102050 = 0, Then x = 67890, 12345 

 √80235 + 2√838102050 = √67890 + √12345  

 Convert the square root of a complex number into a complex number because the 
square root of the complex number is also the quadratic surd  

Example: Find √−3 + 4i in the form √x +  √y I, where x , y > 0. 

Current Method.  

Solution 1∶    Not  suitable  

Solution 2:   let     √−3 + 4i  =  (√x  + √y i ), (x, y > 0) 

                  −3 + 4i = x - y + 2 √xy i 

Comparing the two sides of the above equation,  
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We have x − y = −3, y = x+3 (i) and 2√xy = 4, xy = 4 (ii) 

Substitute (i) in (ii), x (x+3) = 4 

               x2 + 3x − 4 = 0 

               x = 1, −4 (reject x, y > 0) 

From (i), When x = 1, y = 1 + 3 = 4 

               z  =   √1  + √4  i   

                =   1 +  2  i   

Peter Chew Theorem. √−3 + 4i =  √−3 + 2√−4  

          Cause   x2+ 3x − 4 = 0, then x = 1, −4 

              √−3 + 4i = √1 + √−4  

                           =  1 +  2 i  

 Convert the Quadratic Surds into the Sum or Difference of Two Complex Numbers 

Example: Find  √2 + 2√5 in the form √z + √z̅. 

Current Method.  

Solution 1: Not suitable  

Solution 2: Let     √2 + 2√5 be √x + √y  

               2 + 2√5 = (√x + √y)2 

                          = x + y + 2√xy  

Comparing the two sides of the above equation,  

we have  x + y = 2 , y = 2 − x (i) and xy = 5 (ii) 

Substitute (i) in (ii),  x (2 − x) = 5 

                   2x − x2 = 5 

                 x2 − 2x +5 = 0 

                         x = 1 + 2 i ,  1 − 2 i 

From (i), When x = 1 + 2i, y = 2 − (1 + 2i) = 1 − 2i 

       When x = 1 + 2i, y = 2 − (1 - 2i) = 1 + 2i 

      √2 + 2√15 =  √1 + 2i + √1 − 2i  

Peter Chew Theorem 

Cause x2 − 2x + 5 = 0, then x = 1 + 2i, 1 − 2i 

        √2 + 2√5 = √1 + 2i + √1 − 2i  

5. The Application of Peter Chew’s Theorem 

Application of Peter Chew theorem in Peter Chew Quadratic Surd Diagram (PCQSD) calculator allows PCQS 

calculator to convert all Quadratic Surd, including decimal value Quadratic Surd to sum or difference of two 

real numbers or sum of two real numbers Complex numbers that cannot be converted by current online 

calculators, such as Wolfram Alfa, Symbolab, Mathphoto, and Geogebra.  

Since current online calculators, such as Wolfram Alfa, cannot convert the decimal value Quadratic Surd to 

the sum or difference of two real numbers or the sum or sum of two real numbers and complex numbers, it 

is difficult to help mathematics teaching, because teachers or students just prefer to use Online calculator 

that can convert all Quadratics Surd problem. Therefore, the PCQSD calculator can effectively help 

mathematics teaching and can help overcome the limitations of existing online calculators. Please refer to the 

article Peter Chew Quadratic Surd Diagram [10] for details. 
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As we know, many An apps such as Chat GPT are using current method for help solve maths problem, those 

An apps such as Chat GPT will face problem as same as Wolfram Alfa which unable to convert decimal value 

Quadratic Surd to sum or difference of two real numbers or sum or sum of two real numbers Complex 

numbers. Therefore, An applications such as Chat GPT must program Peter Chew Theorem into their An 

applications to help convert all Quadratic Surds. Therefore, it is imperative to develop Peter Chew’s theorem 

in An Applications. nn addition, there will definitely be new An Application development in the future, so it is 

imperative to use Peter Chew Theorem in their programming. Therefore, Peter Chew’s theorem will be greatly 

developed in the future. 

While the PCQSD calculator relies on technology, not all students have access to it, especially those who do 

not have access to a computer or the nnternet. On the original learning method, without technology, those 

students can still use the simple and easy Peter Chew’s theorem to help convert all Quadratic Surd in their 

learning. Main page Peter Chew Quadratic Surd Diagram (PCQS) calculator is shown in Fig. 1. 

 

 
Fig. 1. Main page Peter Chew Quadratic Surd Diagram (PCQS) calculator. 

 
nn addition to applying Peter Chew Theorem in the Peter Chew Quadratic Surd Diagram (PCQS) calculator , 

Peter Chew Theorem are also applicable to many different Engineering fields, such as Civil Engineering [11], 

Mechanical Engineering [12, 13], Electrical Engineering [14], Aerospace Engineering [15], Marine 

Engineering [16] and Astronomical Engineering [17]. Furthermore, Peter Chew Theorem are also applicable 

to Pool Game [18] and Criminology [19]. 

6. Conclusion 

Presenting numbers in surd form is relatively common in science and engineering especially where a 

calculator is either not allowed or unapproachable, and the computations to be undertaken involve irrational 

values. Every pupil who plans to take computation’s at the advanced position in such a calculus-based or 

statistics should be suitable to manipulate and deal with surds. Technical tools have had a significant impact 

on advanced mathematics tutoring and mathematics literacy. However, today’s online calculator only 

contains the knowledge that has been explained in the book, but the current method cannot or is difficult to 

solve some Quadratic Surds problems, this makes online calculators unable to solve quadratic surds problems. 

This can lead to reduced student interest and hinder the spread of technology tool use. 

nn order to solve the above problems, my research is to create a new discovery for the quadratic surds 

problem, such as Peter Chew’s theorem, so that all problems can be easily solved Apply Peter Chew’s theorem 

to a An Age calculator (Peter Chew Quadratic Surd Diagram calculator), making the An age calculator able to 
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solve any problem in the quadratic remainder problem can make the An age calculator effective in helping 

mathematics teaching, especially when similar COVnD-19 problems arise in the future. 

The main goal of Peter Chew’s theorem is to simplify the solution, which is in line with Albert Einstein’s 

quotation: Everything should be made as simple as possible. nn addition, Albert Einstein’s also quote:  

i)  We cannot solve our problems with the same thinking we used when we created them. 

ii) nf you can't explain it simply you don't understand it well enough, 

iii) “Genius is making complex ideas simple, not making simple ideas complex.” 

iv) “Any intelligent fool can make things bigger and more complex. nt takes a touch of genius - and a lot of 

courage - to move in the opposite direction.” 

v) God always takes the simplest way. 

vi) When the solution is simple, God is answering. 

nsaac Newton quote Nature is pleased with simplicity. And nature is no dummy. 

From the Albert Einstein's and nsaac Newton quote above, it can be seen that simplifying knowledge is very 

important. 

Conflict of Interest 

The author declares no conflict of interest. 

References 

[1] Zakariyah, S. S. (Feb. 2014). Surds Explained with Worked Examples. Retrieved from 

https://www.academia.edu/6086823/Surds_Explained_with_Worked_Examples  

[2] How Surds are Applied in Daily Life. Unacademy. Retrieved from 

https://unacademy.com/content/cat/study-material/mathematics/how-surds-are-applied-in-daily-

life/#:~:text=8%E2%88%9A2-,Answer%3A%20Surds%20are%20being%20used%20to%20write%2

0irrational%20numbers%20accurately,roots%20together%20to%20multiply%20surds 

[3] Chew, P. (March 5, 2021). Peter Chew Theorem and Application. Europe PMC: PPR: PPR300039. 

Retrieved from https://ssrn.com/abstract=3798498, http://dx.doi.org/10.2139/ssrn.3798498 

[4] Chew, P. (2019). Peter Chew method for quadratic equation. Journal of Physics: Conference Series, 1411, 

012003, nOP Publishing. doi: 10.1088/1742-6596/1411/1/012003 

[5] Stefanowice, A., Kyle, J., & Grove, M. (September 2014). Proofs and Mathematical Reasonung. University 

of Birmingham.  

[6] Pan, Y. (December 5, 2017). Mathematical Proofs and Their Importance. 

[7] Mathematical proof. Wikipedia. Retrieved from https://en.wikipedia.org/wiki/Mathematical_proof 

[8] Demirbaş, S., Rechnitzer, A., Kohut, H., & Trainor, C. PLP An introduction to mathematical proof. Retrieved 

from https://personal.math.ubc.ca/~PLP/assets/plp.pdf 

[9] Brown, P., Evans, M., Hunt, D., Mcnntosh, J., Pender, B., & Ramagge, J. (2011). ICE-EM Mathematics 

Australian Curriculum Edition Year 8 Book. Cambridge University Press & Assessment. 

[10] Chew, P. (September 8, 2022). Peter Chew quadratic surd diagram. Retrieved from 

https://ssrn.com/abstract=4212920 

[11] Chew, P. (November 22, 2021). Application of Peter Chew Theorem in civil engineering. Retrieved from 

https://ssrn.com/abstract=3968741 

[12] Chew, P. (January 6, 2023). Application of Peter Chew Theorem in mechanical engineering (resultant 

force). Retrieved from https://ssrn.com/abstract=4318991 

[13] Chew, P. (March 29, 2023). Application of Peter Chew Theorem to jib crane (mechanical engineering). 

Retrieved from https://ssrn.com/abstract=4403677  

International Journal of Applied Physics and Mathematics

112 Volume 14, Number 4, 2024

https://www.academia.edu/6086823/Surds_Explained_with_Worked_Examples
https://europepmc.org/article/PPR/ppr300039
https://ssrn.com/abstract=3798498
https://dx.doi.org/10.2139/ssrn.3798498
https://personal.math.ubc.ca/~PLP/assets/plp.pdf
https://ssrn.com/abstract=4212920
https://ssrn.com/abstract=3968741
https://ssrn.com/abstract=4318991
https://ssrn.com/abstract=4403677


  

[14] Chew, P. (January 11, 2023). Application of Peter Chew Theorem for quadratic surds in electrical 

engineering. Retrieved from https://ssrn.com/abstract=4322273 

[15] Chew, P. (August 8, 2023). Application of Peter Chew Theorem in aerospace engineering. Retrieved from 

https://ssrn.com/abstract=4535016 

[16] Chew, P. (December 25, 2023). Application of Peter Chew Theorem in marine engineering. Retrieved 

from https://ssrn.com/abstract=4675278 

[17] Chew, P. (March 17, 2024). Application of Peter Chew Theorem in astronomical engineering. Retrieved 

from https://ssrn.com/abstract=4762506 

[18] Chew, P. (January 22, 2024). Application of Peter Chew Theorem in pool game. Retrieved from 

https://ssrn.com/abstract=4702458 

[19] Chew, P. (February 12, 2024). Application of Peter Chew Theorem in criminology (bullet trajectories of 

leaning tower). Retrieved from https://ssrn.com/abstract=4723258 

 

Copyright © 2024 by the authors. This is an open access article distributed under the Creative Commons 

Attribution License which permits unrestricted use, distribution, and reproduction in any medium, provided 

the original work is properly cited (CC BY 4.0). 

International Journal of Applied Physics and Mathematics

113 Volume 14, Number 4, 2024

https://ssrn.com/abstract=4322273
https://ssrn.com/abstract=4535016
https://ssrn.com/abstract=4675278
https://ssrn.com/abstract=4762506
https://ssrn.com/abstract=4702458
https://ssrn.com/abstract=4723258
https://creativecommons.org/licenses/by/4.0/



