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ä

la
n

ti
ll

k
u

rs
e

n
s
k
e

r
fo

rt
lö
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lä

r

p
å
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5
=

3
−

2
·5

−
5
=

3
−
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−

5
=

−
7
−

5
=

−
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c)
5
+

3
·( 5

−
−

4 2

)
−

3
·(

2
+

(2
−

4)
)
=

5
+

3
·(

5
−
(−

2)
)
−

3
·(

2
+
(−

2)
)

=
5
+

3
·(

5
+

2)
−

3
·(

2
−

2)
=

5
+

3
·7

−
3
·0

=
5
+

21
−

0
=

26
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a)
7
+

5
2

=
12 2

=
6

b)
6

1
+

2
=

6 3
=

2

c)
12

+
8

6
+

4
=

20 10
=

2
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r
de
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a

vi
d
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+
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+
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at
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+
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+
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+
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+
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=
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at
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re
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1
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√
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1
1
3
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re
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n
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.
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H
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D
e

na
tu

rl
ig

a
ta
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h
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ne
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−
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−
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−
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m
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ra
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=
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=
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=
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=
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=
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at
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=
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=
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ra
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=
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=
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=

15
/3

21
/3

=
5 7

os
v.

Ir
ra

tio
ne

lla
ta

l

D
e

ta
l

på
ta

lli
nj

en
so

m
in

te
ka

n
sk

ri
va

s
so

m
br

åk
ka

lla
s

ir
ra

tio
ne

lla
ta

l.
Ex

em
pe

l
på

ir
ra

tio
ne

lla
ta

lä
r

de
fle

st
a

rö
tt

er
,s

om
√

2
oc

h
√

3,
m

en
äv

en
ta

le
tπ

t.e
x.

D
ec

im
al

fo
rm

A
lla

ty
pe

r
av

re
el

la
ta

lk
an

sk
ri

va
s

på
de

ci
m

al
fo

rm
,m

ed
et

tg
od

ty
ck

lig
ta

nt
al

de
ci

m
a-

le
r.

D
ec

im
al

er
na

so
m

sk
ri

vs
til

lh
ög

er
om

de
ci

m
al

ko
m

m
at

an
ge

ra
nt

al
tio

nd
el

ar
,h

un
d-

ra
de

la
r,

tu
se

nd
el

ar
,o

sv
.,

på
sa

m
m

a
sä

tt
so

m
si

ff
ro

rn
a

til
lv

än
st

er
om

de
ci

m
al

ko
m

m
at

an
ge

r
an

ta
le

te
nt

al
,t

io
ta

l,
hu

nd
ra

ta
l,

os
v.



13

1
2
3
4
,
5
6
7
8

tu
se
n
ta
l

ti
o
ta
l

ti
o
n
d
el

tu
se
n
d
el

d
ec
im

al
ko
m
m
a

h
u
n
d
ra
ta
l

en
ta
l

h
u
n
d
ra
d
el

ti
o
tu
se
n
d
el

Ex
em

pe
l4

12
34

,5
67

8
=
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+

30
+

4
+

5 10
+

6 10
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a)
1 2
=

0,
5
=

0,
50

b)
1 3
=

0,
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..
.=

0,
3

c)
5 12

=
0,

41
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6

..
.=

0,
41

6

d)
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=
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k
de

ci
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pe
l6

Ta
le

n
π

oc
h
√

2
är

ir
ra

tio
ne

lla
ta

l
oc

h
ha

r
dä

rf
ör

in
ge

t
pe

ri
od

is
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m
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er

i
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n
de

ci
m

al
ut

ve
ck

lin
g.

a)
π
=

3,
14

1
59

2
65

3
58

9
79

3
23

8
46

2
64

3
..

.

b)
√

2
=

1,
41

4
21

3
56

2
37

3
09

5
04

8
80

1
68

8
..

.

Ex
em

pe
l7

a)
0,

60
0

..
.=

0,
6
=

6 10
=

3 5

b)
0,

35
=

35 10
0
=

7 20

c)
0,

00
25

=
25

10
00

0
=

1 40
0

Ex
em

pe
l8

Ta
le

t
x
=

0,
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51

51
5

..
.ä

r
ra

tio
ne

llt
,e

ft
er

so
m

de
t
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r

en
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ri
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de
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m
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g.

V
i
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ra
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m
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å
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l
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fö
rs
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m
m

at
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=
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..
.
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·1

0
=

10
00
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m
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ko

m
m
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e
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hö
ge

r
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00
x
=
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..
.

N
u
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r

vi
at

t
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x

oc
h
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x
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r
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m

m
a

de
ci

m
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g
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di
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er
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se
n

m
el
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n
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le

n
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00
x
−
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x
=

21
5,
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15

..
.−

2,
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15
15

..
.

bl
ir

et
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l
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=
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3.

A
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så
är

x
=

21
3

99
0
=

71 33
0.
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m
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då
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h

9
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V
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Ex
em

pe
l9

A
vr

un
dn

in
g

til
l3

de
ci

m
al

er
s

no
gg

ra
nn

he
t:

a)
1,

00
04

≈
1,

00
0

b)
0,

99
99

≈
1,

00
0

c)
2,

99
94

99
9
≈

2,
99

9

d)
2,

99
95

0
≈

3,
00

0

Ex
em

pe
l1

0

A
vr

un
dn

in
g

til
l4

de
ci

m
al

er
s

no
gg

ra
nn

he
t:

a)
π
≈

3,
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b)
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≈

0,
66
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m
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re
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e
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l
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r
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=
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m
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.
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=

1 3
=
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=
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=
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>
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r
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3
−
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−
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+
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−
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3
−
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−
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c)
3
−
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−
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−
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−
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−
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−
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−
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−
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ra
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ra
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−
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−
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−
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−
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ra
tio

ne
lla

ta
le

n?
ir

ra
tio

ne
lla

ta
le

n?

a)
4 −
8
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√
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−
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1 5
,−
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−
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h
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Ö
vn

in
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√
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a)
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b)
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16

14
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..
.

c)
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.

d)
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0
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1:
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1.
2

B
rå
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äk
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ng

In
ne

hå
ll

:

■
A
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on
oc

h
su

bt
ra

kt
io

n
av

br
åk

ta
l

■
M
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tip
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at

io
n
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h
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ra

nd
em
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:
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te
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a
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di
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at

t:

■
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ut
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so
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r
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åk
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h
pa
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se

r.
■

Fö
rk

or
ta
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åk

så
lå

ng
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m

öj
lig

t.
■

Be
st

äm
m

a
m

in
st

a
ge

m
en

sa
m

m
a

nä
m

na
re

(M
G

N
).

Fö
rl

än
gn

in
g

oc
h

fö
rk

or
tn

in
g

Et
tr

at
io

ne
llt

ta
lk

an
sk

ri
va

s
på

m
ån
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tt
,b

er
oe

nd
e

på
vi
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en

nä
m

na
re

m
an

vä
lje

r
at
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an
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nd

a.
Ex

em
pe

lv
is

ha
r

vi
at

t

0,
25

=
25 10

0
=

1 4
=

2 8
=

3 12
=

4 16
os

v.

V
är

de
ta

v
et
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at

io
ne

llt
ta

lä
nd
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s

in
te

nä
r

m
an

m
ul
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er
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le

r
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ra
r
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at
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s
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g
re
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ek
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e

fö
rk
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g.

Ex
em

pe
l1

Fö
rl

än
gn

in
g:

a)
2 3
=

2
·5

3
·5

=
10 15

b)
5 7
=

5
·4

7
·4

=
20 28

Fö
rk

or
tn

in
g:

c)
9 12

=
9/

3
12

/3
=

3 4
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d)
72 10
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=

72
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=
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=
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6 9
=
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=
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ra
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åk

m
ed

lä
m

pl
ig

a
ta

ls
å

at
t

ge
-

m
en

sa
m

nä
m

na
re

er
hå

lle
s.

Ex
em

pe
l2

a)
3 5
+
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=
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=
9
+

10
15

=
19 15

b)
5 6
−
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=
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=
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d
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−
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=
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−
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=
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=
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=

23 60

b)
7 15

−
1 12

=
7
·4

15
·4

−
1
·5

12
·5

=
28 60

−
5 60

=
23 60

c)
1 8
+
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−

1 6
=
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=
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=
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=
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=
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=
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Be
rä
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·3
2

b)
35

·9
−

2
c)
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5)

3
d)

( 2 3) −
3

Ö
vn

in
g
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Sk
ri

v
so
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en

po
te

ns
av
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a)
2
·4

·8
b)

0,
25

c)
1

Ö
vn

in
g
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3

Sk
ri

v
so

m
en

po
te

ns
av

3

a)
1 3

b)
24

3
c)

92
d)

1 27
e)
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Ö
vn

in
g

1.
3:

4

Be
rä

kn
a

a)
29

·2
−

7
b)

313
·9

−
3
·2

7
−

2
c)

512

5−
4
·(

52 )
−

6

d)
223

·(
−

2)
−

4
e)
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·(

58
+

59 )
−

1

Ö
vn

in
g

1.
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5

Be
rä

kn
a

a)
41/

2
b)

4−
1/

2

c)
93/

2
d)
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3)
3

e)
31,

4
·3

0,
6

f)
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51/
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2
·( 27

1/
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−
2
·9

1/
2

Ö
vn

in
g

1.
3:

6

A
vg

ör
vi

lk
et

ta
ls

om
är

st
ör

st
av

a)
25

61/
3

oc
h

20
01/

3
b)

0,
5−

3
oc

h
0,

4−
3

c)
0,

25
oc

h
0,

27

d)
40

01/
3

oc
h

( 51/
3)

4
e)
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51/

2
oc

h
62

51/
3

f)
256

oc
h
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2.
1

A
lg

eb
ra

is
ka

ut
tr

yc
k

In
ne

hå
ll

:

■
D

is
tr

ib
ut

iv
a

la
ge

n
■

K
va

dr
er

in
gs

re
gl

er
na

■
K

on
ju

ga
tr

eg
el

n
■

R
at

io
ne

lla
ut

tr
yc

k

Lä
ra

nd
em

ål
:

Ef
te

r
de

tt
a

av
sn

itt
sk

a
du

ha
lä

rt
di

g
at

t:

■
Fö

re
nk

la
ko

m
pl

ic
er

ad
e

al
ge

br
ai

sk
a

ut
tr

yc
k.

■
Fa

kt
or

is
er

a
ut

tr
yc

k
m

ed
kv

ad
re

ri
ng

sr
eg

le
rn

a
oc

h
ko

nj
ug

at
re

ge
ln

.
■

U
tv

ec
kl

a
ut

tr
yc

k
m

ed
kv

ad
re

ri
ng

sr
eg

le
rn

a
oc

h
ko

nj
ug

at
re

ge
ln

.

D
is

tr
ib

ut
iv

a
la

ge
n

D
en

di
st

ri
bu

tiv
a

la
ge

n
an

ge
r

hu
r

m
an

m
ul

tip
lic

er
ar

in
en

fa
kt

or
ie

n
pa

re
nt

es
.

a
(

b
+

c)
=

ab
+

ac

Ex
em

pe
l1

a)
4(

x
+

y)
=

4x
+

4y

b)
2(

a
−

b)
=

2a
−

2b

c)
x( 1 x

+
1 x2
)
=

x
·1 x

+
x
·

1 x2
=

✚x ✚x
+

✚x x✁2
=

1
+

1 x

d)
a(

x
+

y
+

z)
=

ax
+

ay
+

az

M
ed

de
n

di
st

ri
bu

tiv
a

la
ge

n
ka

n
vi

oc
ks

å
fö

rs
tå

hu
rv

ik
an

ha
nt

er
a

m
in

us
te

ck
en

fr
am

fö
r

pa
re

nt
es

ut
tr

yc
k.

R
eg

el
n

sä
ge

ra
tt

en
pa

re
nt

es
m

ed
et

tm
in

us
te

ck
en

fr
am

fö
rk

an
ta

sb
or

t
om

al
la

te
rm

er
in

ut
ip

ar
en

te
se

n
by

te
r

te
ck

en
.
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Ex
em

pe
l2

a)
−
(x

+
y)

=
(−

1)
·(

x
+

y)
=

(−
1)

x
+
(−

1)
y
=

−
x
−

y

b)
−
(x

2
−

x)
=

(−
1)

·(
x2

−
x)

=
(−

1)
x2

−
(−

1)
x
=

−
x2

+
x

dä
r

vi
is

is
ta

le
de

ta
nv

än
ta

tt
−
(−

1)
x
=

(−
1)
(−

1)
x
=

1
·x

=
x.

c)
−
(x

+
y
−

y3 )
=

(−
1)

·(
x
+

y
−

y3 )
=

(−
1)

·x
+
(−

1)
·y

−
(−

1)
·y

3

=
−

x
−

y
+

y3

d)
x2

−
2x

−
(3

x
+

2)
=

x2
−

2x
−

3x
−

2
=

x2
−
(2

+
3)

x
−

2

=
x2

−
5x

−
2

O
m

de
n

di
st

ri
bu

tiv
a

la
ge

n
an

vä
nd

s
ba

kl
än

ge
s

så
sä

gs
vi

fa
kt

or
is

er
a

ut
tr

yc
ke

t.
O

ft
a

fö
rs

ök
er

m
an

br
yt

a
ut

en
så

st
or

fa
kt

or
so

m
m

öj
lig

t.

Ex
em

pe
l3

a)
3x

+
9y

=
3x

+
3
·3

y
=

3(
x
+

3y
)

b)
xy

+
y2

=
xy

+
y
·y

=
y(

x
+

y)

c)
2x

2
−

4x
=

2x
·x

−
2
·2

·x
=

2x
(x

−
2)

d)
y
−

x
x
−

y
=

−
(x

−
y)

x
−

y
=

−
1 1
=

−
1

K
va

dr
er

in
gs

re
gl

er
na

D
en

di
st

ri
bu

tiv
a

la
ge

n
be

hö
ve

r
ib

la
nd

an
vä

nd
as

up
pr

ep
ad

e
gå

ng
er

fö
r

at
t

be
ha

nd
la

st
ör

re
ut

tr
yc

k.
O

m
vi

be
tr

ak
ta

r
(a

+
b)
(c

+
d)

oc
h

se
r

a
+

b
so

m
en

fa
kt

or
so

m
m

ul
tip

lic
er

as
in

ip
ar

en
te

se
n
(c

+
d)

så
få

r
vi

(c
+

d)
=

c+
d,

(a
+

b)
(c

+
d)

=
(a

+
b)

c+
(a

+
b)

d.

Se
da

n
ka

n
c

oc
h

d
m

ul
tip

lic
er

as
in

ir
es

pe
kt

iv
e

pa
re

nt
es

(a
+

b)
c
+
(a

+
b)

d
=

ac
+

bc
+

ad
+

bd
.
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Et
tm

in
ne

sv
är

ts
ät

ta
tt

sa
m

m
an

fa
tt

a
fo

rm
el

n
är

:

(
a
+

b
)
(

c
+

d
)
=

ac
+

ad
+

bc
+

bd

Ex
em

pe
l4

a)
(x

+
1)
(x

−
2)

=
x
·x

+
x
·(
−

2)
+

1
·x

+
1
·(
−

2)
=

x2
−

2x
+

x
−

2

=
x2

−
x
−

2

b)
3(

x
−

y)
(2

x
+

1)
=

3(
x
·2

x
+

x
·1

−
y
·2

x
−

y
·1
)
=

3(
2x

2
+

x
−

2x
y
−

y)
=

6x
2
+

3x
−

6x
y
−

3y

c)
(1

−
x)
(2

−
x)

=
1
·2

+
1
·(
−

x)
−

x
·2

−
x
·(
−

x)
=

2
−

x
−

2x
+

x2

=
2
−

3x
+

x2

dä
r

vi
an

vä
nt

at
t−

x
·(
−

x)
=

(−
1)

x
·(
−

1)
x
=

(−
1)

2
x2

=
1
·x

2
=

x2 .

Tv
å

vi
kt

ig
a

sp
ec

ia
lf

al
la

v
ov

an
st

åe
nd

e
fo

rm
el

är
nä

r
a
+

b
oc

h
c
+

d
är

sa
m

m
a

ut
tr

yc
k

K
va

dr
er

in
gs

re
gl

er
na

(a
+

b)
2
=

a2
+

2a
b
+

b2

(a
−

b)
2
=

a2
−

2a
b
+

b2

D
es

sa
fo

rm
le

r
ka

lla
s

fö
r

fö
rs

ta
oc

h
an

dr
a

kv
ad

re
ri

ng
sr

eg
el

n.

Ex
em

pe
l5

a)
(x

+
2)

2
=

x2
+

2
·2

x
+

22
=

x2
+

4x
+

4

b)
(−

x
+

3)
2
=

(−
x)

2
+

2
·3
(−

x)
+

32
=

x2
−

6x
+

9

dä
r
(−

x)
2
=

((
−

1)
x)

2
=

(−
1)

2
x2

=
1
·x

2
=

x2 .

c)
(x

2
−

4)
2
=

(x
2 )

2
−

2
·4

x2
+

42
=

x4
−

8x
2
+

16

d)
(x

+
1)

2
−
(x

−
1)

2
=

(x
2
+

2x
+

1)
−
(x

2
−

2x
+

1)

=
x2

+
2x

+
1
−

x2
+

2x
−

1

=
2x

+
2x

=
4x



43

e)
(2

x
+

4)
(x

+
2)

=
2(

x
+

2)
(x

+
2)

=
2(

x
+

2)
2
=

2(
x2

+
4x

+
4)

=
2x

2
+

8x
+

8

f)
(x

−
2)

3
=

(x
−

2)
(x

−
2)

2
=

(x
−

2)
(x

2
−

4x
+

4)

=
x
·x

2
+

x
·(
−

4x
)
+

x
·4

−
2
·x

2
−

2
·(
−

4x
)
−

2
·4

=
x3

−
4x

2
+

4x
−

2x
2
+

8x
−

8
=

x3
−

6x
2
+

12
x
−

8

K
va

dr
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in
gs
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gl

er
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s
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å
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m
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r
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yc
k.

Ex
em

pe
l6

a)
x2

+
2x

+
1
=

(x
+

1)
2

b)
x6

−
4x

3
+

4
=

(x
3 )

2
−

2
·2

x3
+

22
=

(x
3
−

2)
2

c)
x2

+
x
+

1 4
=

x2
+

2
·1 2

x
+

( 1 2

) 2
=

( x
+

1 2

) 2

K
on

ju
ga

tr
eg

el
n

Et
tt

re
dj

e
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ia

lf
al

la
v

de
n

fö
rs

ta
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rm
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n
if

ör
ra

av
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itt
et
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ko

nj
ug

at
re

ge
ln

K
on

ju
ga

tr
eg

el
n:

(a
+

b)
(a

−
b)

=
a2

−
b2

D
en

na
fo

rm
el

ka
n

vi
få

fr
am

di
re

kt
ge

no
m

at
tu

tv
ec

kl
a

vä
ns

te
rl

ed
et

(a
+

b)
(a

−
b)

=
a
·a

+
a
·(
−

b)
+

b
·a

+
b
·(
−

b)
=

a2
−

ab
+

ab
−

b2
=

a2
−

b2 .

Ex
em

pe
l7

a)
(x

−
4y
)(

x
+

4y
)
=

x2
−
(4

y)
2
=

x2
−

16
y2

b)
(x

2
+

2x
)(

x2
−

2x
)
=

(x
2 )

2
−
(2

x)
2
=

x4
−

4x
2

c)
(y

+
3)
(3

−
y)

=
(3

+
y)
(3

−
y)

=
32

−
y2

=
9
−

y2
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d)
x4

−
16

=
(x

2 )
2
−

42
=

(x
2
+

4)
(x

2
−

4)
=

(x
2
+

4)
(x

2
−

22 )

=
(x

2
+

4)
(x

+
2)
(x

−
2)

R
at

io
ne

ll
a

ut
tr

yc
k

R
äk

ni
ng

m
ed

al
ge

br
ai

sk
a

ut
tr

yc
k

so
m

in
ne

hå
lle

rb
rå

k
lik

na
rt

ill
st

or
de

lv
an

lig
br

åk
rä

k-
ni

ng
. M
ul

tip
lik

at
io

n
oc

h
di

vi
si

on
av

br
åk

ut
tr

yc
k

fö
lje

r
sa

m
m

a
rä

kn
er

eg
le

r
so

m
gä

lle
rf

ör
va

nl
ig

a
br

åk
ta

l,

a b
·c d

=
a
·c

b
·d

oc
h

a b c d

=
a
·d

b
·c

.

Ex
em

pe
l8

a)
3x x
−

y
·

4x
2x

+
y
=

3x
·4

x
(x

−
y)

·(
2x

+
y)

=
12

x2

(x
−

y)
(2

x
+

y)

b)

a x
x
+

1
a

=
a2

x(
x
+

1)

c)

x
(x

+
1)

2

x
−

2
x
−

1

=
x(

x
−

1)
(x

−
2)
(x

+
1)

2

Fö
rl

än
gn

in
g

av
et

t
br

åk
ut

tr
yc

k
in

ne
bä

r
at

t
vi

m
ul

tip
lic

er
ar

tä
lja

re
oc

h
nä

m
na

re
m

ed
sa

m
m

a
fa

kt
or

x
+

2
x
+

1
=

(x
+

2)
(x

+
3)

(x
+

1)
(x

+
3)

=
(x

+
2)
(x

+
3)
(x

+
4)

(x
+

1)
(x

+
3)
(x

+
4)

=
..

.
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rk

or
tn

in
g

av
et

tb
rå

ku
tt

ry
ck

in
ne

bä
r

at
tv

is
tr

yk
er

fa
kt

or
er

so
m

tä
lja

re
n

oc
h

nä
m

na
-

re
n

ha
r

ge
m

en
sa

m
t (x

+
2)

✘
✘
✘
✘

(x
+

3)
(x

+
4)

(x
+

1)
✘
✘
✘
✘

(x
+

3)
(x

+
4)

=
(x

+
2)

✘
✘
✘
✘

(x
+

4)
(x

+
1)

✘
✘
✘
✘

(x
+

4)
=

x
+

2
x
+

1.

Ex
em

pe
l9

a)
x

x
+

1
=

x
x
+

1
·x

+
2

x
+

2
=

x(
x
+

2)
(x

+
1)
(x

+
2)

b)
x2

−
1

x(
x2

−
1)

=
1 x

c)
(x

2
−

y2 )
(x

−
2)

(x
2
−

4)
(x

+
y)

=
{ ko

nj
ug

at
re

ge
ln

}
=

(x
+

y)
(x

−
y)
(x

−
2)

(x
+

2)
(x

−
2)
(x

+
y)

=
x
−

y
x
+

2

N
är

br
åk

ut
tr

yc
k

ad
de

ra
s

el
le

rs
ub

tr
ah

er
as

be
hö

ve
r

de
,o

m
så

är
nö

dv
än

di
gt

,f
ör

lä
ng

as
så

at
td

e
få

r
sa

m
m

a
nä

m
na

re
in

na
n

tä
lja

rn
a

ka
n

ko
m

bi
ne

ra
s

ih
op

,

1 x
−

1
x
−

1
=

1 x
·x

−
1

x
−

1
−

1
x
−

1
·x x

=
x
−

1
x(

x
−

1)
−

x
x(

x
−

1)
=

x
−

1
−

x
x(

x
−

1)
=

−
1

x(
x
−

1)
.

O
ft

a
fö

rs
ök

er
m

an
fö

rl
än

ga
m

ed
så

lit
e

so
m

m
öj

lig
tf

ör
at

tu
nd

er
lä

tt
a

rä
kn

an
de

t.
M

in
s-

ta
ge

m
en

sa
m

m
a

nä
m

na
re

(M
G

N
)ä

rd
en

ge
m

en
sa

m
m

a
nä

m
na

re
so

m
in

ne
hå

lle
rm

in
st

an
ta

lf
ak

to
re

r.

Ex
em

pe
l1

0

a)
1

x
+

1
+

1
x
+

2
ha

r
M

G
N

=
(x

+
1)
(x

+
2)

Fö
rl

än
g

de
n

fö
rs

ta
te

rm
en

m
ed

(x
+

2)
oc

h
de

n
an

dr
a

te
rm

en
m

ed
(x

+
1)

1
x
+

1
+

1
x
+

2
=

x
+

2
(x

+
1)
(x

+
2)

+
x
+

1
(x

+
2)
(x

+
1)

=
x
+

2
+

x
+

1
(x

+
1)
(x

+
2)

=
2x

+
3

(x
+

1)
(x

+
2)

.

b)
1 x
+

1 x2
ha

r
M

G
N

=
x2

V
ib

eh
öv

er
ba

ra
fö

rl
än

ga
de

n
fö

rs
ta

te
rm

en
fö

r
at

tf
å

en
ge

m
en

sa
m

nä
m

na
re

1 x
+

1 x2
=

x x2
+

1 x2
=

x
+

1
x2

.
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c)
1

x(
x
+

1)
2
−

1
x2
(x

+
2)

ha
r

M
G

N
=

x2 (
x
+

1)
2 (

x
+

2)

D
en

fö
rs

ta
te

rm
en

fö
rl

än
gs

m
ed

x(
x
+

2)
m

ed
an

de
n
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ax

=
lg

b

oc
h

an
vä

nd
a

lo
ga

ri
tm

la
ge

n
fö

r
po

te
ns

er

x
·lg

a
=

lg
b

vi
lk

et
ge

r
lö

sn
in

ge
n

x
=

lg
b

lg
a.

98

Ex
em

pe
l3

a)
Lö

s
ek

va
tio

ne
n

3x
=

20
.

Lo
ga

ri
tm

er
a

bå
da

le
d

lg
3x

=
lg

20
.

V
än

st
er

le
de

tk
an

sk
ri

va
s

so
m

lg
3x

=
x
·lg

3
oc

h
då

få
r

vi
at

t

x
=

lg
20

lg
3

(
≈

2,
72

7)
.

b)
Lö

s
ek

va
tio

ne
n

50
00

·1
,0

5x
=

10
00

0.

D
iv

id
er

a
bå

da
le

d
m

ed
50

00

1,
05

x
=

10
00

0
5

00
0

=
2.

D
en

na
ek

va
tio

n
lö

se
r

vi
ge

no
m

at
t

lo
ga

ri
tm

er
a

bå
da

le
d

m
ed

lg
oc

h
sk

ri
va

om
vä

ns
te

rl
ed

et
so

m
lg

1,
05

x
=

x
·lg

1,
05

,

x
=

lg
2

lg
1,

05
(
≈

14
,2
).

Ex
em

pe
l4

a)
Lö

s
ek

va
tio

ne
n

2x
·3

x
=

5.

V
än

st
er

le
de

t
ka

n
sk

ri
va

s
om

m
ed

po
te

ns
la

ga
rn

a
til

l
2x

·3
x
=

(2
·3

)x
oc

h
ek

va
tio

ne
n

bl
ir

6x
=

5.

D
en

na
ek

va
tio

n
lö

se
r

vi
på

va
nl

ig
ts

ät
tm

ed
lo

ga
ri

tm
er

in
g

oc
h

få
r

at
t

x
=

lg
5

lg
6

(
≈

0,
89

8)
.

b)
Lö

s
ek

va
tio

ne
n

52x
+

1
=

35x
.

Lo
ga

ri
tm

er
a

bå
da

le
d

oc
h

an
vä

nd
lo

ga
ri

tm
la

ge
n

lg
ab

=
b
·lg

a

(2
x
+

1)
lg

5
=

5x
·lg

3,
2x

·lg
5
+

lg
5
=

5x
·lg

3.
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Sa
m

la
x

ie
na

le
de

t

lg
5
=

5x
·lg

3
−

2x
·lg

5,
lg

5
=

x
(5

lg
3
−

2
lg

5)
.

Lö
sn

in
ge

n
är

x
=

lg
5

5
lg

3
−

2
lg

5.

N
åg

ra
m

er
ko

m
pl

ic
er

ad
e

ek
va

ti
on

er

Ek
va

tio
ne

r
so

m
in

ne
hå

lle
r

ex
po

ne
nt

ia
l-

el
le

r
lo

ga
ri

tm
ut

tr
yc

k
ka

n
ib

la
nd

be
ha

nd
la

s
so

m
fö

rs
ta

gr
ad

s-
el

le
r

an
dr

ag
ra

ds
ek

va
tio

ne
r

ge
no

m
at

tb
et

ra
kt

a
”l

n
x”

el
le

r
”e

x ”
so

m
ob

ek
an

t.

Ex
em

pe
l5

Lö
s

ek
va

tio
ne

n
6e

x

3e
x
+

1
=

5
e−

x
+

2.

M
ul

tip
lic

er
a

bå
da

le
d

m
ed

3e
x
+

1
oc

h
e−

x
+

2
fö

r
at

tf
å

bo
rt

nä
m

na
rn

a

6e
x (

e−
x
+

2)
=

5(
3e

x
+

1)
.

N
ot

er
a

at
te

ft
er

so
m

ex
oc

h
e−

x
al

lti
d

är
po

si
tiv

a
oa

vs
et

tv
är

de
tp

å
x

så
m

ul
tip

lic
er

ar
vi

al
lts

å
ek

va
tio

ne
n

m
ed

fa
kt

or
er

3e
x
+

1
oc

h
e−

x
+

2
so

m
är

sk
ild

a
fr

ån
no

ll,
så

de
tt

a
st

eg
ri

sk
er

ar
in

te
at

ti
nt

ro
du

ce
ra

ny
a

(f
al

sk
a)

rö
tt

er
til

le
kv

at
io

ne
n.

Fö
re

nk
la

bå
da

le
d

6
+

12
ex

=
15

ex
+

5,

dä
r

vi
an

vä
nt

at
t

e−
x
·e

x
=

e−
x+

x
=

e0
=

1.
Be

tr
ak

ta
r

vi
nu

ex
so

m
ob

ek
an

t
är

ek
va

tio
ne

n
vä

se
nt

lig
en

en
fö

rs
ta

gr
ad

se
kv

at
io

n
so

m
ha

r
lö

sn
in

ge
n

ex
=

1 3.

En
lo

ga
ri

tm
er

in
g

ge
r

se
da

n
sv

ar
et

x
=

ln
1 3
=

ln
3−

1
=

−
1
·ln

3
=

−
ln

3.

10
0

Ex
em

pe
l6

Lö
s

ek
va

tio
ne

n
1 ln

x
+

ln
1 x
=

1.

Te
rm

en
ln

1 x
ka

n
sk

ri
va

s
so

m
ln

1 x
=

ln
x−

1
=

−
1
·ln

x
=

−
ln

x
oc

h
då

bl
ir

ek
va

-
tio

ne
n

1 ln
x
−

ln
x
=

1,

dä
rv

ik
an

be
tr

ak
ta

ln
x

so
m

en
ny

ob
ek

an
t.

M
ul

tip
lic

er
ar

vi
bå

da
le

d
m

ed
ln

x
(s

om
är

sk
ild

fr
ån

no
ll

nä
r

x
6=

1)
få

r
vi

en
an

dr
ag

ra
ds

ek
va

tio
n

il
n

x

1
−
(l

n
x)

2
=

ln
x,

(l
n

x)
2
+

ln
x
−

1
=

0.

K
va

dr
at

ko
m

pl
et

te
ri

ng
av

vä
ns

te
rl

ed
et

(l
n

x)
2
+

ln
x
−

1
=

( ln
x
+

1 2

) 2
−

( 1 2

) 2
−

1

=
( ln

x
+

1 2

) 2
−

5 4

fö
ljt

av
ro

tu
td

ra
gn

in
g

ge
r

at
t

ln
x
=

−
1 2
±

√
5 2

.

D
et

ta
be

ty
de

r
at

te
kv

at
io

ne
n

ha
r

tv
å

lö
sn

in
ga

r

x
=

e(
−

1+
√

5)
/

2
oc

h
x
=

e−
(1
+
√

5)
/

2 .

Fa
ls

ka
rö

tt
er

N
är

m
an

lö
se

r
ek

va
tio

ne
r

gä
lle

r
de

t
oc

ks
å

at
t

tä
nk

a
på

at
t

ar
gu

m
en

t
til

l
lo

ga
ri

tm
er

m
ås

te
va

ra
po

si
tiv

a
oc

h
at

tu
tt

ry
ck

av
ty

pe
n

e(
...
)

ba
ra

ka
n

an
ta

po
si

tiv
a

vä
rd

en
.R

is
ke

n
är

an
na

rs
at

tm
an

få
r

m
ed

fa
ls

ka
rö

tt
er

.

Ex
em

pe
l7

Lö
s

ek
va

tio
ne

n
ln
(4

x2
−

2x
)
=

ln
(1

−
2x

).
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1 Fö

r
at

t
ek

va
tio

ne
n

sk
a

va
ra

up
pf

yl
ld

m
ås

te
ar

gu
m

en
te

n
4x

2
−

2x
oc

h
1
−

2x
va

ra
lik

a,
4x

2
−

2x
=

1
−

2x
,

(∗
)

oc
h

de
ss

ut
om

po
si

tiv
a.

V
il

ös
er

ek
va

tio
ne

n
(∗
)

ge
no

m
at

t
fly

tt
a

öv
er

al
la

te
rm

er
i

en
a

le
de

t
4x

2
−

1
=

0

oc
h

an
vä

nd
er

ro
tu

td
ra

gn
in

g.
D

et
ta

ge
r

at
t

x
=

−
1 2

oc
h

x
=

1 2
.

V
ik

on
tr

ol
le

ra
r

nu
om

bå
da

le
d

i(
∗)

är
po

si
tiv

a

■
O

m
x
=

−
1 2

bl
ir

bå
da

le
d

lik
a

m
ed

4x
2
−

2x
=

1
−

2x
=

1
−

2
·( −

1 2

)
=

1
+

1
=

2
>

0.

■
O

m
x
=

1 2
bl

ir
bå

da
le

d
lik

a
m

ed
4x

2
−

2x
=

1
−

2x
=

1
−

2
·1 2

=
1
−

1
=

0
6>

0.

A
llt

så
ha

r
lo

ga
ri

tm
ek

va
tio

ne
n

ba
ra

en
lö

sn
in

g
x
=

−
1 2
.

Ex
em

pe
l8

Lö
s

ek
va

tio
ne

n
e2x

−
ex

=
1 2
.

D
en

fö
rs

ta
te

rm
en

ka
n

vi
sk

ri
va

so
m

e2x
=

(e
x )

2 .
H

el
a

ek
va

tio
ne

n
är

al
lts

å
en

an
dr

ag
ra

ds
ek

va
tio

n
m

ed
ex

so
m

ob
ek

an
t

(e
x )

2
−

ex
=

1 2
.

Ek
va

tio
ne

n
ka

n
va

ra
lit

e
en

kl
ar

e
at

th
an

te
ra

om
vi

sk
ri

ve
r

ti
st

äl
le

tf
ör

ex ,

t2
−

t
=

1 2
.

K
va

dr
at

ko
m

pl
et

te
ra

vä
ns

te
rl

ed
et ( t−

1 2

) 2
−

( 1 2

) 2
=

1 2
,

( t−
1 2

) 2
=

3 4
,

vi
lk

et
ge

r
lö

sn
in

ga
rn

a

t
=

1 2
−

√
3 2

oc
h

t
=

1 2
+

√
3 2

.

10
2

Ef
te

rs
om

√
3
>

1
så

är
1 2
−

1 2

√
3
<

0
oc

h
de

tä
rb

ar
a

t
=

1 2
+

1 2

√
3

so
m

ge
re

n
lö

sn
in

g
til

l
de

n
ur

sp
ru

ng
lig

a
ek

va
tio

ne
n

ef
te

rs
om

ex
al

lti
d

är
po

si
tiv

.
Lo

ga
ri

tm
er

in
g

ge
r

sl
ut

lig
en

at
t

x
=

ln
(

1 2
+

√
3 2

)

är
de

n
en

da
lö

sn
in

ge
n

til
le

kv
at

io
ne

n.

R
åd

fö
r

in
lä

sn
in

g

G
ru

nd
-o

ch
sl

ut
pr

ov
Ef

te
r

at
td

u
ha

r
lä

st
te

xt
en

oc
h

ar
be

ta
tm

ed
öv

ni
ng

ar
na

sk
a

du
gö

ra
gr

un
d-

oc
h

sl
ut

pr
ov

et
fö

r
at

tb
li

go
dk

än
d

på
de

tt
a

av
sn

itt
.D

u
hi

tt
ar

lä
nk

en
til

lp
ro

ve
n

id
in

st
ud

en
tl

ou
ng

e.

T
än

k
på

at
t:

D
u

ka
n

be
hö

va
lä

gg
a

ne
r

m
yc

ke
tt

id
på

lo
ga

ri
tm

er
.

Lo
ga

ri
tm

er
br

uk
ar

be
ha

nd
la

sö
ve

rs
ik

tli
gt

ig
ym

na
si

et
.D

är
fö

rb
ru

ka
rm

ån
ga

hö
gs

ko
le

st
ud

en
te

r
st

öt
a

på
pr

ob
le

m
nä

r
de

tg
äl

le
r

at
tr

äk
na

m
ed

lo
ga

ri
tm

er
.
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3.
4

Ö
vn

in
ga

r

Ö
vn

in
g

3.
4:

1

Lö
s

ek
va

tio
ne

rn
a

a)
ex

=
13

b)
13

ex
=

2
·3

−
x

c)
3e

x
=

7
·2

x

Ö
vn

in
g

3.
4:

2

Lö
s

ek
va

tio
ne

rn
a

a)
2x2 −

2
=

1
b)

e2x
+

ex
=

4
c)

3e
x2

=
2x

Ö
vn

in
g

3.
4:

3

Lö
s

ek
va

tio
ne

rn
a

a)
2−

x2
=

2e
2x

b)
ln

(x
2
+

3x
)
=

ln
(3

x2
−

2x
)

c)
ln

x
+

ln
(x

+
4)

=
ln

(2
x
+

3)

10
4

4.
1

V
in

kl
ar

oc
h

ci
rk

la
r

In
ne

hå
ll

:

■
O

lik
a

vi
nk

el
m

åt
t(

gr
ad

er
,r

ad
ia

ne
r

oc
h

va
rv

)
■

Py
th

ag
or

as
sa

ts
■

A
vs

tå
nd

sf
or

m
el

n
ip

la
ne

t
■

C
ir

ke
ln

s
ek

va
tio

n

Lä
ra

nd
em

ål
:

Ef
te

r
de

tt
a

av
sn

itt
sk

a
du

ha
lä

rt
di

g
at

t:

■
O

m
va

nd
la

m
el

la
n

gr
ad

er
,r

ad
ia

ne
r

oc
h

va
rv

.
■

Be
rä

kn
a

ar
ea

n
oc

h
om

kr
et

se
n

av
ci

rk
el

se
kt

or
er

.
■

K
än

na
til

lb
eg

re
pp

en
ka

te
t,

hy
po

te
nu

sa
oc

h
rä

tv
in

kl
ig

tr
ia

ng
el

.
■

Fo
rm

ul
er

a
oc

h
an

vä
nd

a
Py

th
ag

or
as

sa
ts

.
■

Be
rä

kn
a

av
st

ån
de

tm
el

la
n

tv
å

pu
nk

te
r

ip
la

ne
t.

■
Sk

is
se

ra
ci

rk
la

r
m

ed
hj

äl
p

av
at

tk
va

dr
at

ko
m

pl
et

te
ra

de
ra

s
ek

va
tio

ne
r.

■
K

än
na

til
lb

eg
re

pp
en

en
he

ts
ci

rk
el

,t
an

ge
nt

,r
ad

ie
,d

ia
m

et
er

,p
er

if
er

i,
ko

r-
da

oc
h

ci
rk

el
bå

ge
.

■
Lö

sa
ge

om
et

ri
sk

a
pr

ob
le

m
so

m
in

ne
hå

lle
r

ci
rk

la
r.

V
in

ke
lm

åt
t

D
et

fin
ns

fle
ra

ol
ik

a
en

he
te

rf
ör

at
tm

ät
a

vi
nk

la
r,

so
m

är
pr

ak
tis

ka
io

lik
a

sa
m

m
an

ha
ng

.
D

e
tv

å
va

nl
ig

as
te

vi
nk

el
m

åt
te

n
im

at
em

at
ik

en
är

gr
ad

er
oc

h
ra

di
an

er
.

■
G

ra
de

r.
O

m
et

t
he

lt
va

rv
de

la
s

in
i3

60
de

la
r,

så
ka

lla
s

va
rj

e
de

l1
gr

ad
.B

et
ec

k-
ni

ng
en

fö
r

gr
ad

er
är

◦ .
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5

■
R

ad
ia

ne
r.

Et
t

an
na

t
sä

tt
at

t
m

ät
a

vi
nk

la
r

är
at

t
an

vä
nd

a
lä

ng
de

n
av

vi
nk

el
ns

ci
rk

el
bå

ge
if

ör
hå

lla
nd

e
til

lr
ad

ie
n

so
m

m
åt

tp
å

vi
nk

el
n.

D
et

ta
vi

nk
el

m
åt

tk
al

la
s

fö
r

ra
di

an
.E

tt
va

rv
är

al
lts

å
2π

ra
di

an
er

ef
te

rs
om

ci
rk

el
ns

om
kr

et
s

är
2π

r,
dä

r
r

är
ci

rk
el

ns
ra

di
e.

Et
th

el
tv

ar
v

är
36

0◦
el

le
r

2π
ra

di
an

er
oc

h
de

tg
ör

at
t

1◦
=

1 36
0
·2

π
ra

di
an

er
=

π 18
0

ra
di

an
er

,

1
ra

di
an

=
1 2π

·3
60

◦
=

18
0◦ π

.

D
es

sa
om

va
nd

lin
gs

fa
kt

or
er

ka
n

an
vä

nd
as

fö
r

at
tk

on
ve

rt
er

a
m

el
la

n
gr

ad
er

oc
h

ra
di

a-
ne

r. Ex
em

pe
l1

a)
30

◦
=

30
·1

◦
=

30
·

π 18
0

ra
di

an
er

=
π 6

ra
di

an
er

b)
π 8

ra
di

an
er

=
π 8
·(

1
ra

di
an

)
=

π 8
·18

0◦ π
=

22
,5
◦

I
en

de
l

sa
m

m
an

ha
ng

ka
n

de
t

va
ra

m
en

in
gs

fu
llt

at
t

ta
la

om
ne

ga
tiv

a
vi

nk
la

r
el

le
r

vi
nk

la
r

so
m

är
st

ör
re

än
36

0◦
.D

å
ka

n
m

an
an

vä
nd

a
at

t
m

an
ka

n
an

ge
sa

m
m

a
ri

kt
-

ni
ng

m
ed

fle
ra

ol
ik

a
vi

nk
la

r
so

m
sk

ilj
er

si
g

fr
ån

va
ra

nd
ra

m
ed

et
th

el
ta

nt
al

va
rv

.

x

y

45
◦

x

y

−
31

5◦
x

y

40
5◦

10
6

Ex
em

pe
l2

a)
V

in
kl

ar
na

−
55

◦
oc

h
66

5◦
an

ge
r

sa
m

m
a

ri
kt

ni
ng

ef
te

rs
om

−
55

◦
+

2
·3

60
◦
=

66
5◦
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p
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=
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=
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=
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=
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=
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=
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b c
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a c
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=
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m
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⇔
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√
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π
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