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m Exercise A.

[1.1] x=-1,x=0

[12] x=5x= 3 (1-iV23),x= 1 (1+iV23)
(1-iV7),x= = (1+iV7)

=1
2

[32] (a=0,b=-2)V(@=3,b=1)

[4] Suppose @, B are two solutions ofax?+bx+c=0.Then 2aa=bzi\/ b2 —4ac and
2ap = b2 + \/b2 —4 ac . In each case, the discriminant D = b2 —4ac. Since a, B are roots,
a+pf= _Tb anda = %.Equivalently, az(a/+ﬁ)2 = b2 and4azaﬁ =4ac. So that
D=d2(a+p’-4aaf=a(a+p?-4ap) =d(a-p>*0

[5] Suppose f(x)=4x3 +ax?+bx—25 is divisible by 2 x2 — 3x— 5. Then, f(x) is divisible by the

factors of 2 x2 — 3 x — 5 which are (x+ 1) (2x—15). By the Factor Theorem, f(—1) =0, f(i) =

But, f(-1)=a—-b-29 = Oandf( )= zia + 52b +— = 0. Solving fora and b, a = 4, b = —25.
[6.1] Let bZC = C;“ = aib = k and suppose a + b + ¢ = 0. Then,
btc

a b+c = ka
b —a-c¢c = ka-kb
£rd k <=>(c+a kb](:)( re-a-c a )

b b+c—a-b = ka—-k
o aih = ke +c—a a—kc
C
(E)(b—a = k(a—b))
c—a = k(a-c))’
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Now, if both a — b = 0 and a — ¢ = 0, then any £, including k = —1, makes bothe equations true.

Supposing that not both a — b = 0 and a — ¢ = 0, we divide by which ever difference is not zero. That

is,ifa—b¢O,thenb—a=k(a—b):>2%z=k:>—1=k.
[6.2] Let b;c = CZ“ = azb = k and suppose a + b + ¢ # 0. Then,
btc  _
a b+c = ka
HTQ = k <:>[c+a = kb]
atb  _ r a+b = kc

C
—@+b+c)+(a+b+c)=k(a+b+c)

—2(a+b+c)=k(a+b+c)

Since (a + b + ¢) # 0, we divide by it obtaining k = 2.

[7] Provethata+b>0,ab>0a >0, b>0.

—
Suppose a+b >0 and a b > 0. The WLOG (without loss of generality) a < b < 0 or WLOG

O<a<b.lfa<b<0,thena+b <b+b<b.But,since b is negative, a + b < 0 which is impossi-

ble, since we assume a + b > 0. So, 0 < a < b whichmeans a >0 and b > 0.

R e

Suppoing that a > 0 and b > 0, it is immediate that both the sum and product of a and b are positive.
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[8] Since both the LHS and the RHS are positive, we consider RHS2 — LHS2. That
is,
2 2

(V2@ +6%) ~(al+15D
=2(a®+b*) —a® +2|a| |b|+b?
=a2+b2+2|a| |b|

>0
O

[9] Proof (indirect). Suppose that a® + b2 = ¢2 and that each of a, b, and ¢ is odd. Then
A+b2=02m-12+Q2n-1)2formeZ*,neZ*. Then

P +b?=dm?—Adm+4n?—4n+2=202m? -2m+2n>-2n+1)=2p, pe Z,so0c? is an even
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number. Since the square of an odd never an even number, ¢ cannot be odd. This contradicts the

supposition that c is odd. Therefore, at least on of a, b, ¢ must be even.

m Exercise B.

[11] x=1,x=2,x=4,x=5

[12] x=-3,x=2x= 1 (-1-V33), x= L (-1 +V33)
[2.11 O

[2.2] (x=V2)(x+V2) (% +3)

23] (x=V2)(x+V2)(x=iV3)(x+iV3)

[3] Suppose @ + 1, B+ 1 are roots of ¥ =5x+8=0. Then

@+ +B+D =2 (5-iVT)+ 2 (5+iVT)e=a+B=17. Also,
1 . 1 .

@+ DB+ =2 (5-iVT) 5 (5+iV7)

Spa+a+p+1=8

Saof+a+p=7
= af=0.

Thenconsiderxz—ax+b:O.a/+ﬁ:7=% =7=a=7.Sinceaf=0,b=0. -.a=7,b=0.

—f—\ 2 —FaV 2 .. ..
[4] The roots are @ = k é‘ +20 , B = k+ é‘ +20 5o la-Bl=+ 20 + k2 . This is minimum
whenk2=2\/§.
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