Using completing square to simplify surds
Yue Kwok Choy

(1) If x>y>0,then: (x+y)i2\/x_y:\/(\/;)2i2\/;\/§+(\/§)2 —JWx £4y |
_xty (D)

Example :y5—24 =3+2-246 = (V3] ~243v2 + (2] =y(\3-+2] =43 -2

(2) Ifweput x+y=A, xy=B in (1),then
A2=(x+y)2=XZ+2xy+y2
A2—4B=(x2+2xy+y2)—4xy=xz—2xy+y2=(x—y)2

Since x>y>0, +A*—-4B=x-y
(x+y)+(x—y):A+\/A2—4B and y:(x+y)—(x—y):A—\/A2—4B

2 2 2 2
Put all these in (1), that is,

w/(x+y)i2\/x_y=\/;i\/§

we have the result:

If A>0, B>0 and A>—4B isa perfect square, then :

2 2
Ai2x/§=\/A+“2 4Bi\/A ‘2 4B Q@

It is undesirable to memorize this formula, but rather understand the use of completing

square, as in the following example:

12-2427  [9+3)-249x3 _ |[VOf —24943 + (V3 f
- \/ 2 _\/ 2 _\/( )2 2 b

6-+27 =

Mo -v3] Vo3 _2l9-43) 3v2-46
i 2 2 22 2

(3) If A>—4B is not a perfect square, we can still use  (2) , but we cannot simplify

expression.
, 2 _ [Q2 _
Example V8+ 2.6 = \/8 * 82 4(6) —\/8 82 4(6) , by (2)

:\/ng’\/E_\/zg_g/E :\/4+\/E +\/4—\/m

2



(4) More examples :

(@) Simplify y=v7+4/3 +7-43

y = 2+ 2Ax3 4B 22 —2Ax3 443

e o)
- i)

(b) Simplify y=vVx+2Vx -1 +4/x=24/x -1

i If x=2

y= YWVt 2 Gt +12 Va1 ] — 21 + 12

T

= (Wx=T+1)+Wx=1-1)=2vx -1
Gi) If 1<x<2,

y= 2ot + (a1 ) 4412 -2 DT +(Vx-1)

o T T
= (1+vx—1)+[1=vx=1)=2
y:{zm Gf x>2

2 ,f 1<x<2

Note: If x<1, vy isundefined.
(5) Exercise:
Simplify :

@ 18483
2\/§+x/ﬁ—6\/§
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