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154. solve for x:   322
22 cossin  xx  

322
22 cossin  xx   we put:   xx 22 sin1cos   and we find: 

322
22 sin1sin   xx   we then substitute xy 2sin  and we get: 

yyyy 232)2(322 21    

This is a quadratic equation in y2 , and for convince we put yz 2 . We then have: 
 

01213
2

42
16124;0322 


 yzorzzdzz y  

 

 

153. Solve: 255 xx   

Before we start, we plot the graphs of: 25)(5)( xxgandxxf   
   We can see that there are two solutions, but none of them 
   looks like rational numbers. 

   If we square both sides of 255 xx   we en up with a 
   4th degree polynomial. But there are no general methods
   to solve, besides an adapted Cardano formula. We get: 
    
   0201010255 2424  xxxxxx  
   
   The idea is the to try to factorize this expression into two 
   2. degree polynomial – if possible. 
   ))((2010 2224 caxxbaxxxxx   

   Since there are no term with 3x , we have put  
   axandax  since it will insure that that the terms with  
 

3x  will cancel, By multiplying the two polynomials, we find:  

bcbaxbxacxxacxx

bcbaxbxacxxaaxcxaxxxxx




22224

222323424 .2010
 

 
So we identify the coefficients to the power of x:  
 
 20;1;102  bcbaacabc  
 
From these equations, we may get an expression for b and c expressed by a. 
 

 20;
1

)(;102  bc
a

bcabc  

 

2
0sin2 

pxxy 
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And we thus find an equation to determine a. )
1

10()
1

10( 2
2
12

2
1

a
ab

a
ac   

012020012020

80
1

2010080
1

)10(80
1

)10(

20)
1

)10(()
1

10)(
1

10(20

2323

22
2

22

2
22

4
122

4
1







uuuuuu

u
uu

u
u

a
a

a
a

a
a

a
abc

 

If we put u = a2 we find a third order equation in u.   a = 1 or   a = -1. 
We can immediately that u = 1 is a root. Polynomial division with  u – 1 gives: 

)119)(1(12020 223  uuxuuu  

2

35719
;3574361;01192 

 uduu  

We shall first concentrate on the root u = 1, and we calculate b and c. 
 

112  aoraau . 
 

:1a 5)
1

10(4)
1

10( 2
2
12

2
1 

a
ab

a
ac  

:1a 4)
1

10(5)
1

10( 2
2
12

2
1 

a
ab

a
ac  

 
These values are inserted in: 
 

)4)(5())((2010 222224  xxxxcaxxbaxxxxx  
 
Using a = -1 gives the same product, but with the factors  in inverse order. 

79.279.1
2

211
;201;052 


 xorxxdxx     

56.156.2
2

171
;161042 


 xorxxdxx  

 
From the graph, we can see that the solutions are:  x = -1.56  or   x = 1.79 
 

154. A simple exercise:  nnn  3!  

For n = 4, we have;  nnn  3!  gives: 24 < 64 – 4 
For n = 6, we have;  nnn  3!  gives: 720 > 216 – 6 
For n = 5, we have;  nnn  3!  gives: 120= 125 -5. 
The solution is therefore n = 5 
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155. No analytic solution:  33 11 xx   

A direct approach would require to times lifting to the 6th power. Hardly the way to find the solution 
in a lifetime. 
So we guess! Obvious x = 0. is a solution, but? To guess other solutions, we try to choose x, such 

that x1  is a cubic number.  
 

   ....64,27,8,11  x  it gives for x.  1,  4,  9,  16. and 

   x1  =  2,  3, 4, 5, 6, but none of them are cubic  

   numbers. Looking at the right side 31 x , then x = 27

   gives  21 3  x , but this does not comply with the left 
   hand side. 
   So it seems that x = 0 is the only solution. This is also 
   confined by looking at the graph to the left, plotting the
   left side and the right side in the same coordinate system. 
   The only intersection point is (0,1) 
 
 

156. Solve for x:  xxxx 9632   
xxxx 9632  . We put xx banda 32  . Then the equation reads. 

babbababba

babbababbababba

2)()(

)()(
2

222




 

)
3

2
ln(

2ln
2

3

2
322 






 x

x
xx     

157. Solve: 1loglog 6

13

 xx  

1loglog 6

13

 xx . We square both sides and find: 

 06log13log61log
6

13
log1loglog 226

13
2  xxxxxx  

We put xy log  and find:  

49

2

10104log9log

49
2

513
2514416906136








xorxxorx

yoryydyy
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157. Solve for x: xxx
1

2  

We take log2 on both sides:  1log1log
1

log
2

22
2

2  xxxx
x

xx  

  2
2

xx  

It is easy to see that the solution is 2x ,  since: 22
2

2
  

158. Determine f from the equation: 2
2 1

x
x

xx
f 









 
 

We put: 

)2(

1
)(

)2(

1
)(

)2(

1
1)2(

12)1()(

11
1

22

2
222

22222222

22
2

xx
xf

yy
yf

yy
xyyx

xyxxxyxxyx

xxyxxxyx
x

xx
y

















 

159. Determine a and, such that: 201622  ba   

Since 1024210  , we make a try with a = 11. 2048211   and  2048 - 2016 = 32= 25 
So: 511  banda . 

160. Simplify 22 153247   

942040094)153247)(153247(153247 22   

 

161. Solve: 
222

842 xxx   

We put 
2

2xy  and then we get: 

 

2

51

2

51

2

51
;541010

0)1(0

22

22332














x

xydyyory

yyyyyyyyy

 

162. Simplify 
23333

3527333166633334 
 

We put 3333x  and then we have: 
 
 6332723331;326663;13334  xxxx  
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We then replace the numbers with their expression with x. 
 

2

6)2()32()1(

x

xxxx 
 

323232)32()1( 22  xxxxxxx  
 

652642

62432)32)(2(
23223

2232





xxxxxxx

xxxxxxxx
 

Now we add x – 6: 2323 526652 xxxxxx   

66615666652
526)2()32()1(

2

23

2






x

x

xx

x

xxxx
 

163. Solve for x: 017182  xxx  

017182  xxx  We put yx  , then the equation reads: 

01718001718 324  yyyyyy  
It is obvious to guess the solution:  y = -1 
We then make polynomial division with y +1. 
 

1717

1717

18

17|1718|1

2

2

23

23












y

y

yy

yy

yy

yyyyy

 

 

2

691

2

691
;69681;0172 




 ydyy   

2

2

2

691







 
 yx  

164. In a right angled triangle the a = 35, b = 84, Find the height h 
   This is a easy one. The area of the triangle may be written 
   in two ways: hcabhcab  2

1
2
1 . At the same time: 

   22 bac  , so 62.24
91

2240


c

ab
h  
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165.  .3922  abandba Determine  ba   

This can be solved but the numbers are not very friendly. 
9))((922  bababa  

1173

1173)(1173
2

46812

468814144;08112

)(081)(4)(

04
)(

81
)(

)(

81
)(4)()(

2

2

224

2
2

2
222






















ba

bayy

dyy

bayputwebaabba

ab
ba

ba

ba
baabbaba

 

 

166. Solve for x: 1643  xxx  

132)2(31643 2  xxxxxxx  

We put ba xx  2;3  and then we get: 

1013212

11

0)1)(1()1()1)(1(0)1(11 22






xx

abb

abbbabbbababba

xxx

Since xx 32   is an decreasing function the only solution is x = 1 
 

154. solve for x:   322
22 cossin  xx  

322
22 cossin  xx   we put:   xx 22 sin1cos   and we find: 

322
22 sin1sin   xx   we then substitute xy 2sin  and we get: 

yyyy 232)2(322 21    

This is a quadratic equation in y2 , and for convince we put yz 2 . We then have: 
 

01213
2

42
16124;0322 


 yzorzzdzz y  

 

 
 
 
 
 

2
0sin2 

pxxy 



 Olympic Mathematics 2 page 10 

153. Solve: 255 xx   

Before we start, we plot the graphs of: 25)(5)( xxgandxxf   
   We can see that there are two solutions, but none of them 
   looks like rational numbers. 

   If we square both sides of 255 xx   we en up with a 
   4th degree polynomial. But there are no general methods
   to solve, besides an adapted Cardano formula. We get: 
    
   0201010255 2424  xxxxxx  
   
   The idea is the to try to factorize this expression into two 
   2. degree polynomial – if possible. 
   ))((2010 2224 caxxbaxxxxx   

   Since there are no term with 3x , we have put  
   axandax  since it will insure that that the terms with  
 

3x  will cancel, By multiplying the two polynomials, we find:  

bcbaxbxacxxacxx

bcbaxbxacxxaaxcxaxxxxx




22224

222323424 .2010
 

 
So we identify the coefficients to the power of x:  
 
 20;1;102  bcbaacabc  
 
From these equations, we may get an expression for b and c expressed by a. 
 

 20;
1
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bcabc  
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And we thus find an equation to determine a. )
1
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1
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ac   
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1
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u
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a

a
a

a
a

a
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If we put u = a2 we find a third order equation in u.   a = 1 or   a = -1. 
We can immediately that u = 1 is a root. Polynomial division with  u – 1 gives: 

)119)(1(12020 223  uuxuuu  

2

35719
;3574361;01192 

 uduu  
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We shall first concentrate on the root u = 1, and we calculate b and c. 
 

112  aoraau . 
 

:1a 5)
1

10(4)
1

10( 2
2
12

2
1 

a
ab

a
ac  

:1a 4)
1

10(5)
1

10( 2
2
12

2
1 

a
ab

a
ac  

 
These values are inserted in: 
 

)4)(5())((2010 222224  xxxxcaxxbaxxxxx  
 
Using a = -1 gives the same product, but with the factors  in inverse order. 

79.279.1
2

211
;201;052 


 xorxxdxx     

56.156.2
2

171
;161042 


 xorxxdxx  

 
From the graph, we can see that the solutions are:  x = -1.56  or   x = 1.79 
 

154. A simple exercise:  nnn  3!  

For n = 4, we have;  nnn  3!  gives: 24 < 64 – 4 
For n = 6, we have;  nnn  3!  gives: 720 > 216 – 6 
For n = 5, we have;  nnn  3!  gives: 120= 125 -5. 
The solution is therefore n = 5 

155. No analytic solution:  33 11 xx   

A direct approach would require to times lifting to the 6th power. Hardly the way to find the solution 
in a lifetime. 
So we guess! Obvious x = 0. is a solution, but? To guess other solutions, we try to choose x, such 

that x1  is a cubic number.  
 

   ....64278,11  x  it gives for x.  1,  4,  9,  16. and   

   x1  =  2, 3, 4, 5, 6, but none of them are cubic  

   numbers. Looking at the right side 31 x , then x = 27

   gives  21 3  x , but this does not comply with the left 
   hand side. 
   So it seems that x = 0 is the only solution. This is also 
   confined by looking at the graph to the left, plotting the left 
   side and the right side in the same coordinate system.   
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The only intersection point is (0,1) 

156. Solve for x:  xxxx 9632   
xxxx 9632  . We put xx banda 32  . Then the equation reads. 

babbababba

babbababbababba

2)()(

)()(
2

222




 

)
3

2
ln(

2ln
2

3

2
322 






 x

x
xx     

157. Solve: 1loglog 6

13

 xx  

1loglog 6

13

 xx . We square both sides and find: 

 06log13log61log
6

13
log1loglog 226

13
2  xxxxxx  

We put xy log  and find:  

49

2

10104log9log

49
2

513
2514416906136








xorxxorx

yoryydyy
 

 

157. Solve for x: xxx
1

2  

We take log2 on both sides:  1log1log
1

log
2

22
2

2  xxxx
x

xx  

  2
2

xx  

It is easy to see that the solution is 2x ,  since: 22
2

2
  

158. Determine f from the equation: 2
2 1

x
x

xx
f 









 
 

We put: 

)2(

1
)(

)2(

1
)(

)2(

1
1)2(

12)1()(

11
1

22

2
222

22222222

22
2

xx
xf

yy
yf

yy
xyyx

xyxxxyxxyx

xxyxxxyx
x

xx
y
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159. Determine a and, such that: 201622  ba   

Since 1024210  , we make a try with a = 11. 2048211   and  2048 - 2016 = 32= 25 
So: 511  banda . 

160. Simplify 22 153247   

942040094)153247)(153247(153247 22   

 

161. Solve: 
222

842 xxx   

We put 
2

2xy  and then we get: 

 

2

51

2

51

2

51
;541010

0)1(0

22

22332














x

xydyyory

yyyyyyyyy

 

162. Simplify 
23333

3527333166633334 
 

We put 3333x  and then we have: 
 
 6332723331;326663;13334  xxxx  
We then replace the numbers with their expression with x. 
 

2

6)2()32()1(

x

xxxx 
 

323232)32()1( 22  xxxxxxx  
 

652642

62432)32)(2(
23223

2232





xxxxxxx

xxxxxxxx
 

Now we add x – 6: 2323 526652 xxxxxx   

66615666652
526)2()32()1(

2

23

2






x

x

xx

x

xxxx
 

163. Solve for x: 017182  xxx  

017182  xxx  We put yx  , then the equation reads: 

01718001718 324  yyyyyy  
It is obvious to guess the solution:  y = -1 
We then make polynomial division with y +1. 
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1717

1717

18

17|1718|1

2

2

23

23












y

y

yy

yy

yy

yyyyy

 

 

2

691

2

691
;69681;0172 




 ydyy   

2

2

2

691







 
 yx  

164. In a right angled triangle the a = 35, b = 84, Find the height h 
   This is a easy one. The area of the triangle may be written 
   in two ways: hcabhcab  2

1
2
1 . At the same time: 

   22 bac  , so 62.24
91

2240


c

ab
h  

 
 
 

165.  .3922  abandba Determine  ba   

This can be solved but the numbers are not very friendly. 
9))((922  bababa  

1173

1173)(1173
2

46812

468814144;08112

)(081)(4)(

04
)(

81
)(

)(

81
)(4)()(

2

2

224

2
2

2
222






















ba

bayy

dyy

bayputwebaabba

ab
ba

ba

ba
baabbaba

 
 

166. Solve for x: 1643  xxx  

132)2(31643 2  xxxxxxx  

We put ba xx  2;3  and then we get: 
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1013212

11

0)1)(1()1()1)(1(0)1(11 22






xx

abb

abbbabbbababba

xxx

Since xx 32   is an decreasing function the only solution is x = 1 
 

167. Integer solution to     
 

 
 

Operating with large integer numbers is somewhat troublesome, so we put   , 
then we get: 

 
 

To get rid of the denominators, we multiply the equation with . We then get: 
 

 
 

 
 

 
 

 
 

 

168. 12 22  yx , where x and y are primes 

The solution is based on guesswork. The solution is 23  yandx , since: 1223 22   

169. Ridiculous easy. Determine x: x3333 888888    

89333333333 18888888888   xxxx  

170. A simple 2. order differential equation: yyy  '''  

In one of my articles: The differential equations of physic: I have shown the well known theorem: 
The solution of any differential equation of nth order with constant coefficients can be reduced to a 
solving (using complex numbers) to an algebraic equation of order n by putting kxey  , where k is 
a complex number. This is demonstrated below: 

yyy  ''' . We put kxey  , and we get: 010 22  kkekeek kxkxkx  

2

51
,541;012 

 kdkk  

xx
ceycey 2

51

2

51 
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171. Solve for x:  272164  xx  (Easy one) 
 

272)4(4272164 2  xxxx . We put xy 4 . 

1716
2

331
;33118927241;0272 22 


 yyydyy  

2164  xx  
 

172. Simplify: 1
3

3
23

23





bab

aba
 

323232323
23

23

)(33331
3

3
bababababababa

bab

aba





 

173. Solve: 3)()(2 4
3

3
2  xxx . (Cheat problem) 

3)()(2 4
3

3
2  xxx . 

This equation cannot be solved by traditional means, but you notice that 12 4
3

3
2   and thus: 

11)()(2 4
3

3
2  xxxx   

If we put candba xxx  )()(,,2 4
3

3
2  

We have two equations:   13  abccba , but these have the only solution: 1;1,1  cba  
But this requires that : x = 0. Which also sees is the only solution. 
 

174. Find x such that 100
5

xx  
I can't see any analytic solution to this equation, but some qualified guesses led to  

5 10x , as we can see: 10010)10(10 2105105  xandx . 

175. Solve for x 3loglog 42  xx  

3loglog 42  xx  

4log

log
log4loglog4loglog4log

2

2
424224

x
xxyxxxy y   

42log3log

3
2

log
log3

4log

log
log3loglog

222
3

2
2

2

2
242





xxx

x
x

x
xxx

 

176. Determine f(x) from 1))(( 2  xxxff (Not a friendly exercise) 

)1()()1())(((1))(( 212112   xxfxfxxfxfffxxxff  
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2

31
)(

2

31
)(

2

31

;3)1(41,011

)(1

11

22

12


















x
xf

y
yf

y
x

yydyxxxxy

xyfxxy

 

2

31
)()( 1 
  x

xfxf  

177. Solve for x:   xxx 2793   
32 )3()3(32793 xxxxxx       

We put:  xy 3 , and we get:  

3ln

)
2

51
ln(

2

51
3

2

51
303

2

51
541,010

0)1(0

2

22332
















x

ydyyy

yyyyyyyyy

xxx

 

278. Determine f(x) from the equation: 
5

5 1
)

1
(

x
x

x
xf   

We put 
x

xy
1

  

x
x

x
x

x
x

x
xyy

x
x

x
x

xx
xx

x
x

x
xyy

x
xy

x
x

x
xy

x
xy

x
x

x
xy

11
)

1
)(

1
()2(

1111
)

1
)(

1
()2)2((

1
2)2(

2
1

)
1

()2(

1
2

2
1

)
1

(

3
3

2
22

3
3

5
5

53
35

4
422

4
422

4
42

2
222

2
22

2
222













 

yyyyyyf

x
xyyyyy

x
xyyy

x
x

x
x

x
x

x
xyy









)2()2)2(()(

1
)2()2)2((

1
)2(

11
)

1
)(

1
()2(

222

5
5222

3
32

3
3

2
22
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yyyyyyf

x
xyyyyy

yyyyyyf

x
xyyyyy

yyyyyyf











)2()2)2(()(

1
)2()2)2((

)2()2)2(()(

1
)2()2)2((

)2()2)2(()(

222

5
5222

222

5
5222

222

 

xxxxxxf  )2()2)2(()( 222  
 

279. Solve for x:   18262  xxx   
To try to find an analytic solution will lead nowhere, but at a sight we can see that x = 2. 

Is a solution since; 18226222   
As the function is increasing, there can be only one solution. 

180. 33 4567645678 x . Determine 
6

2x
.    

We put a = 45676, and then we  have; 
 32333 1268)2( aaaaaax  

456771
6

2

)1(6)12(612662 222






a
x

aaaaax

 

181. Solve: 18262  xxx  
It seems a waste of good intellect go try to solve this analytically. However, it is obvious hat x = 2 

is a solution, since: 18226222  . 

182. Solve for x: xxx 252016   

2

4

5

4

5
1

16

25

16

20

16

16
252016




























xx

x

x

x

x

x

x
xxx

 

We put: 
x

y 







4

5
and then we have. 





2

51
541;011 22 ydyyyy
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4

5
ln

)
2

51
ln(

2

51

4

5













x
x

 

182. Solve for x. xx xx
1

  

xx xx
1

 . We put xy  , and we then have:     

22
2 2

21

 xy
y

yxxxx yyyy  

183. Solve: 5555

14

1

14

1

98

7
987  xxxx  

184. Solve: 632
2

xx   
 

3ln2

6ln3ln42ln2ln
;.6ln3ln42ln

06ln2ln3ln6ln3ln2ln632

2
2

222






xd

xxxxxx

 

185. Solve: 2
xee  

 

)2ln(ln2ln2  xee xe x

 
 

186. Determine the angle x in the triangle shown below. 
    Since the triangle DBC is isosceles, we must 
    have xCDB 2 . The angle. 
    .2180 xADB   
    In the triangle ABD  we thus have: 
       

    
361805.

18021804180




xx

xxx
 

 
 
 
 

187. Simplify: 
1

1
2

5




xx

xx
 

It is obvious to make polynomial division. Since the division succeeds, it is actually a very simple 
exercise. 
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1

1

1|1|1

2

2

234

34

345

2352













xx

xx

xxx

xx

xxx

xxxxxx

 

 

And therefore: 1
1

1 23
2

5





xx
xx

xx
 

188. Simplify: 10010)100()99( 4
142

2
12

2
1   

189. Solve for x: 11  xx  

xxxxxxxx 221111 22      

   We put 2yxxy  , and then we have:  

   

012

02

22

3

24

242







yy

yyy

yyyxxx

 

   The last equation has no simple solution and must be  
   solved with Cardano's formula. 
   Although I have presented a derivation on Cardano's  
   formula, in the mathematics section of my homepage, it is 
   not worth the effort to repeat it here. Instead a  
   graph of the function is shown below.  
 

 

189. Solve for x  and y: 2)( yxyx  large 

The right hand side 2)( yx   can be: 1, 4, 9, 16,… 
Intuitively the right hand side, should not be to large 
If we make a try with: 9)( 2  yx , it leads quickly to the solution 

9)36(936)3,6(),( 2  andyx  

190. .19672  yx  Determine: 
xy

yx 
 

First we notice that: 22 72196  . 
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7ln2ln

7ln2ln
196ln)

7ln

1

2ln

1
(196ln

7ln

196ln

2ln

196ln
7ln

196ln
1967

2ln

196ln
1962






yx

yandx yx

 

 

7ln2ln

196ln2

xy  

196ln

14ln

196ln

7ln2ln

7ln2ln

196ln
7ln2ln

7ln2ln
196ln

2 








xy

yx
 

 

From 14ln2196ln72196 22  ,  so   
2

1

196ln

14ln
  

191. .223x  Determine: 
x

x
1

  

223
83

)223(

)223(

)223(

)223(

1

223

11
223

2















x
x  

223223
1


x

x  

 

489262232232223322
1

2








  x
x

x  , so 

 

2
1


x

x  

192. Simplify: 141246   

We shall try to write: 141246  as   14272)72( 222 abbaba   

We then have 46726 22  baandab  

The first equation could be: ,23  banda  and indeed   46281872 22  ba  

So 7223141246   

193. Solve: xex 2)1ln(   (undergraduate level) 

01)1(2)1ln( 22  xxxxx eeeexe    

Put: xey    then we have:    

)
2

51
ln(

2

51

2

51
541;012 







 xeydyy x  
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194. Find the integer  solutions to: 183182  yyxxandxyyx  

Since the solutions (x, y) must be integers, they must be chosen among the numbers: 1, 4, 9, 16,.25.. 
But this narrows the solutions a lot. The only one, which are close to the solution is (25,16), but this 

gives: 189416255180516425  yyxxandxyyx  . 

This is a bit strange, since other candidates are far from the stated values. 
 

So alternatively, we shall try an analytic solution. We put: ybandxa   , and we get: 

183183182182 3322  bayyxxandabbaxyyx  

182)(18222  baababba  

18333  ba           18333  ba  

The last equation invites to use the formula:   3)( ba )(333 baabba   

From which we find:  .997291823183)( 33  baba  So far so good! 

To avoid a third degree equation we use: 
9

182
182)(  abbaab  

But here arise a problem, since 9 is not a divisor in 182. However, if we continue the calculation 
and insert b = 9 – a. we find: 

  

!!!!!67.489.4
18

381

!918236810182819
9

182
9 222








aoraa

Okaydaaaa
 

That was we could have expected from the preliminary analysis. There are no integer, not to speak 
of a quadratic number, solution. 
It is a long time ago that I found this problem on the site. Since could not find an solution using the 
numbers 182 and 183 , I have visited the site several times to clear it up, but this problem  has been 
taken away for a long time. But today 14.07.2022, it was there again but with x and y replaced by a 
a and b and 182 and 183 replaced by 180 and 189. So I was right from the beginning, although the 
calculations above were promising. 

195. Solve for (a ,b):
4

1

3

1

2

1


ba
 

a

a

babba 4

2

3

1

2

1

4

1

3

1

4

1

3

1

2

1 
  

 
If the tem on the right hand side should be a genuine fraction:  a must be equal to 3, and then we 

have:  43
12

1

4

2

3

1



 bandaso

a

a

b
 

And indeed:  
4

1

12

21

12

1

6

1

3

1

2

1





ba
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196. Solve for x: 0104933 12   xx  (trivial) 

655
20

6149

613510449;0334910

01049330104933
222

212








 

xorxx

dxx

xxxx

 

197. Find integer solutions to: 1
111

22


xyyx
 

1
111

22


xyyx
   To get rid of the denominators, we multiply by 22 yx : 

2222 xyxyxy  . The problem is of course the lack of the term 2xy. If we add the term xy on 
both sides, we find: 

)1()(2 22222  xyxyyxxyxyxyxy  
This shows that )1( xyxy  should be a quadratic number, that is 1, 4, 9, 16, 25,36…. 

We look at the number 
2

411
41;0)1(

2
2222 k

akdkaakaa


  

,...16,9,4,141 2  k has no quadratic  integer solution, so the exercise has no solution. 
If however the exercise was: 

1
211

22


xyyx
 the solution would be:  xyyxxyyx  22 )()(  

But this has neither an integer solution, whereas x+y+1 =xy has the solution (x,y) = (2,3) 
 

198. Determine integer solution to. 65;13  yxyx  

65;13  yxyx   The first equation confines the first equation to: 

)7,6).(8.5(),9,4().10,3(),11,2(),( xy , But it is easy to see that only (4,9) complies with the 

second equation, since; 65168113491681  yxandyx . 

This can also easily be confirmed by calculations: 

5)(6513)())((  yxyxyxyxyx  

The two equations: 

5)(  yx  and  13)(  yx  may easily be solved to give: )4,9(),( yx  

199. Solve the equation: 4
1


z
z  

32
2

124
12416;0144

1 2 


 zzdzz
z

z  


