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.dxabl`a mipey mibeqn ze`eeyn oexztl ze`nbec xgan e`vnz df uaewa

.xfrl mze` e`vnzy deewn ip`

zeireaix ze`eeyn 1

mepixha yeniy 1.1
.zniieqn dxeva zireaixd d`eeynd z` wxtl zrcl epilr mepixh xeztl zpn lr
ze`xl ozip xy`k wx mepixha miynzyn okl wexitl jxcd z` ze`xl lw cinz `l
-epa ynzydl sicr wexitd z` zexidna ze`xl ozip `l m` .wexitd z` zexidna

.miyxeyd zgq
zireaixd d`eeynd lr lkzqp ?mepixh itl wxtl ji` f`

ax2 + bx + c = 0 (1)
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mbe α + β = b :miiwziy jk ,βx -e αx :minxeb ipyl bx z` wxtl jxc miytgn ep`
:jk )1( d`eeynd z` aezkl lkep df dxwna .αβ = ac

ax2 + αx + βx + c = 0

.zeveaw itl mixai` qpkl zrke
:jk )1( z` xyi wxtl lkepe iciin `ed zeveawl wexitd a = 1 -y dxwna

(x + α)(x + β) = 0

ipy elawzi zeveaw itl mixai`d qepik xg`l dxwn lka .zepexztd z` lawle
.d`eeynd ly zepexztd

x2 + 4x− 12 = 0)1( 1.1.1

:lawp mepixha yeniy ici lr

(x + 6)(x− 2) = 0

x = −6 e` x = 2 -y lawp o`kne

4x2 − 52x + 160 = 0 1.1.2

.mepixha ynzyp f`e szeyn mxeb `ivep dligz

4(x2 − 13x + 40) = 0
4(x− 5)(x− 8) = 0

x = 8 e` x = 5 ik lawp o`kne

2x2 + 15x + 28 = 0 1.1.3

2x2 + 15x + 28 = 0
2x2 + 8x + 7x + 28 = 0

2x(x + 4) + 7(x + 4) = 0
(2x + 7)(x + 4) = 0

2(x + 3.5)(x + 4) = 0

x = −3.5 e` x = −4 ik eplaiwe
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miyxeyd zgqep 1.2
minxeb eli`l `evnl heyt cinz `ly oeeik mepixhl d`eeynd z` wxtl lw cinz `l
oexztl xzei dheyt mixwn daxda j` xzei dkex` hrn dhiy zniiw .eze` wxtl
d`eeynd zepexzt df dxwna .ax2 + bx + c = 0 dxevdn idy lk zireaix d`eeyn

:1miyxeyd zgqep ici lr mipezp

x1,2 =
−b±

√
b2 − 4ac

2a

x2 − x− 1 = 0 1.2.1

:lawpe miyxeyd z`gqepa ynzyp

x1,2 =
1±

√
(−1)2 − 4 · (−1) · 1

2

x1,2 =
1±

√
5

2

x = 1−
√

5
2 e` x = 1+

√
5

2 xnelk

2x2 + 9x + 7 = 0 1.2.2

.miyxeyd zgqep zxfra d`eeynd z` xeztp

x1,2 =
−9±

√
92 − 4 · 2 · 7
2 · 2

x1,2 =
−9±

√
25

4

x1,2 =
−9± 5

4

x = −9−5
4 = −3.5 e` x = −9+5

4 = −1 ik eplaiw xnelk

miillk milibxz 1.3
.xzei zedeab zenxae mcewnn ebvedy zehiyd z` mialynd milibxz e`aei df wlga

.dhiie ze`gqepa yeniy ici lr miyxeyd zgqep z` gikedl ozip1
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10
x + 9 = x 1.3.1

10
x

+ 9 = x

10 + 9x = x2

−x2 + 9x + 10 = 0

x1,2 =
−9±

√
92 − 4 · 10 · (−1)
−2

=
−9±

√
121

−2
x1 = −1 x2 = 10

9
x−3 = 1

x2−9 + x
x+3 1.3.2

9
x− 3

=
1

x2 − 9
+

x

x + 3
9(x + 3) = 1 + x(x− 3)
9x + 27 = 1 + x2 − 3x

x2 − 12x− 26 = 0
(x− 13)(x + 1) = 0

x1 = 13 x2 = −1

x2+3
x2+3x+2 = x

2x+2 + 1
x+2 1.3.3

x2 + 3
x2 + 3x + 2

=
x

2x + 2
+

1
x + 2

x2 + 3
(x + 2)(x + 1)

=
x

2(x + 1)
+

1
x + 2

2(x2 + 3) = x(x + 2) + 2(x + 1)
2x2 + 6 = x2 + 2x + 2x + 2

x2 − 4x + 3 = 0
(x− 1)(x− 3) = 0

x1 = 1 x2 = 3

miyxeyd zgqep zgked '`

ly zepexztd z` x2 x1-a onqp idylk zireaix d`eeyn ax2 + bx + c = 0 idz
el` .(cigi oexzt miiw xnelk mieey mdipyy mb okzii ,dl`k miniiw m`) d`eeynd
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mcwnde d`eeynd zepexzt el`y oeeike x2 + b
ax+ c

a = 0d`eeynd ly zepexztd mb

x2 + b
ax + c

a = (x−x1)(x−x2) = x2− (x1 + x2) + x1x2 miiwzn cg` `ed x2 ly
:ik lawp o`kne

x1 + x2 =
−b

a
(2)

x1x2 =
c

a
(3)

.dgkedd zqqazn odilre dhiie ze`gqepk zereci el` ze`eeyn izy
:miiwzn .x2 ≤ x1 ik zeillkd zlabd `ll gipp

−b +
√

b2 − 4ac

2a
=

−b

2a
+

√
b2

4a2
− 4ac

4a2
=

1
2
(x1 + x2) +

√√√√1
4

[(
−b

a

)2

− 4
a

c

]

=
1
2
(x1 + x2) +

1
2

√
(x1 + x2)2 − 4x1x2

=
1
2
(x1 + x2) +

1
2

√
x2

1 + 2x1x2 + x2
2 − 4x1x2

=
1
2
(x1 + x2) +

1
2

√
x2

1 − 2x1x2 + x2
2

=
1
2
(x1 + x2) +

1
2

√
(x1 − x2)2

=
1
2
(x1 + x2) +

1
2
(x1 − x2)

= x1

:yxeyd z` mixqgn eay dxwnd z` gztp dnec ote`a

−b−
√

b2 − 4ac

2a
=

−b

2a
−

√
b2

4a2
− 4ac

4a2
=

1
2
(x1 + x2)−

√√√√1
4

[(
−b

a

)2

− 4
a

c

]

=
1
2
(x1 + x2)−

1
2

√
(x1 + x2)2 − 4x1x2

=
1
2
(x1 + x2)−

1
2

√
x2

1 + 2x1x2 + x2
2 − 4x1x2

=
1
2
(x1 + x2)−

1
2

√
x2

1 − 2x1x2 + x2
2

=
1
2
(x1 + x2)−

1
2

√
(x1 − x2)2

=
1
2
(x1 + x2)−

1
2
(x1 − x2)

= x2
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.d`eeynd zepexzt z` zpzepe dpekp ok` miyxeyd zgqepy epgked z`fae
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