
2 1 0 3 a) S a n t - A l l a t a l s o m s l u t a r m e d 0 e l l e r
-

5 ä r de lbara m e d 5 .

b) µ - o m d e 2 s i s t a siffrorna 116) ä r de lba r t
m e d 4 så ä r he la talet de lba r t med 4 .

c) Falskt- O m t a l e t s siffersumma(61 ä r d e l b a r
m e d 3 så ä r h e l a t a l e t de lbar t m e d 3 .

d) Falskt - T a l e t är i n t e delbart m e d 3 o c h

därför ej h e l l e r de lba r t m e d 6 .

-

2 1 0 4 . a ) N e j

!

3

b) Jan

c) Nej , 5 2 = 2 . 2 6 = 2 . 2 . 1 3

d I . N e j

!

-



1 0

3 5 2 5 L

2 1 0 6 . a ) J a - 3 . 5 = 1 5 ä r e n fak to r i A

b) NÄ
-

2107.ae/209l=3.b97=3.l7-#
b) 6045 = 5 . 1 2 0 9 = 5 . 3 1 . 3 9 = 5 . 3 1 . 3 . 1 3



2 1 0 8 . a ) J a , 2 N - 1 ä r e t t u d d a t a l .

b) Ja, 2 N - 2 = 2 1 n - t ) ä r e t t jämnt t a l

4 NÄ

d)
NÄ

-

2 1 09 . 1 0 5 = 1 . 5 . 2 1 = 1 . 5 . 3 . 7

F l e r a a l t e r n a t i v ä r möjliga.
e x v . 4 ( I , 3,5 o c h 71 e l l e r 313,5 o c h 7 )-



ZIIO.EX.V.me?70#Mz=7F

2 1 1 1 . M

!

=

! "

=

64Üg

!

=

8 k t 2 k =

""i

!!!!

2 1 1 2 . T a b o r t a l l a jämna siffror ⇒



2 1 1 3 . a ) O m a d e l b a r t m e d 4 ⇒ a . k a n

s k r i v a s s o m 4 b , b E E

1200 t a = 1 2 0 0 + 4 6 = 4 (300 + b ) #

b) k udda ⇒ k k a n s k r i v a s s o m 2b-11, B E E

3 k = 3 (2b-11) # (Delbar m e d 3 m e n i n t em
2 1 1 4 . a - b = 2 k t 1

,
K E I

o m a ä r u d d a k a n a s k r i v a s s o m 2 k t I

2 C - 1 1 - b = 2 k t I

b -- 2 C - 1 1 - 2 k - I = 2 ( c - 1 k ) jämnt #

O m a ä r jämnt k a n a s k r i v a s s o m 2 C

2 C - b = 2 k t I

!!

qy.,µa#|



2115. 2 4 ± 2 . 1 2 = 2 - 2 . 6 = 2 . 2 - 2 . 3

p primtal>3 ⇒ p u dd a

F - I =

#

+

1 ) (p-1) ⇒

Båd e (pt t ) o c h Cp-D ä r jämna, d v s

d e l b a r a m e d 2 .

Något a v (pti) och Cp-1) ä r d e l b a r t m e d 4 .

p ,

www.anam
maqan.me,]

÷
O m e x v p = 11 ⇒ m = 2"-I = 2 0 4 7 = 2 3 . 8 9 #- 1



2 1 1 9 .

G e o g e b n -4 5 = 3 . 3 . 5 PrimeFactors (451

7 5 = 3 . 5 . 5 Prime Factors(751

GCD (45,75)i÷÷÷÷÷
÷÷÷j

!

2 1 2 0 . a) Geogebra G C D (32,132) = 4

b) - I i - G C D 111,30)= T

c) - u - U M
(36,271=-108

a ) 3 2 = 2 . 2 . 2 . 2 . 2

: i

! !

c ) 3 6 = 2 . 2 - 3 . 3



2 1 2 1 . o m ta l en s a k n a r gemensam faktor,

d v s o m SKF@b) = L

@X . v SGF (3 ,5) = I-
2 1 2 2 .

a ) Nej, då 13 ä r e t t primtal

b) Geogebrats) = 4W

7nt4;%7

!

= I I . =

!!

2 0 = 2 . 2 . 5

2 1 = . 3 . 7

? o = 2

!

-

1 c m = 2 . 2 . 3 - 5 . 7 = 420



60 = 2 . 2 . 3 . 5

5 0 = 2

. ÷ i
$ !

2 1 2 3 . L C M (60,501 = ? o

D e n e n a löparen h a r d å sprungit 5 v a r v

0 O

f §14.41
17

1 6

}
) (4.41f a
3 2

34 I

} 14.41
I£
48

5 1
}

2 1 2 4 . a) K M (17,4) = 68å

!

[ I
b) L C M (17,61 = 1o2a

!

68 6 8

c) L C M (16,41 =

!

,

t . C M (16,6) = 48a

!

""""÷"ii

!!



1 2 = 2 . 2 . 3

I 5 = 3

Mgm= 2 . 2 - 3 . 5 = 6 0

Sgt = 3 = 3

2 1 2 5 .

S G F (12,15)= G C D (12,15) = 3A ) I 3 .60 - - 1 2 . 1 5 = 1 80

M G M (12,15) = L L M (12,151=60 )

b) S K F (10,13) = G C D (10,13) = I 2
"

" " " " " "
|

MGM(10,13) = L C M (10,13) = 130

c) Ansätt a -- c . × o c h b -- c . y ,
dä r c ä r

största gemensamma f a k t o r n , d v s
@ = C . X

b =

mgm = c . X . y
sgf = c

SG f- (a, b ) . M G M (a ,b ) = c . c . X . Y = a . b

I E . j o / P i a h a r r a t t -



2 1 2 6 . a ) 1 2 A = 2 . 2 . 3 . A

Sgf = 2 . 3 . a = 6 1

b) G å = 2 . 2 . a . ai ÷

! !

bab-a2.3-
a.ba#a "

2 1 2 7 . 2 73 = a . ×

2 3 I = a . i Y 2 7 3

¥ ⇒

a = S G F (231, 273) = G C D (231,273) = 2 1

A n t a l e t kvadrater, q = X . y

2 7 3 . 2 3 1 = a ? x . y = a?q ⇒

q = % ¥ = l 4



(

2 1 28 . S G F (136,187) = GCD (136,187) = 1 7 s t

V a r o c h e n f å r 18¥

!

11

guldmynto c h

l ¥ = 8 s i h e r m y
1 c m

2129. MGM (11, 13,14) = t . C M ({11, 13,14}) = 2 0 0 2

1 mynt öve r ⇒ S i r h a r 2 o o 3m y

K o n t r o l l : k , t , m n e d a n måste b l i h e l t a l

I I . k + I = 2 0 0 3 ⇒ K = 1 8 2

1 3 . I + I = 2003 ⇒ 1 = 1 5 4

1 4 . i n t I = 2 0 0 3 ⇒ m = 1 4 3

-



2 . 1 3 0 . 1 0 = 2 . 5

5 X = 5

!

sgf = 5 = 5 mgm= 5 . ×

5 G t (10,5×7 = MGM (5,× ) ⇒÷×⇒*"
!

2 1 3 1 . (175,98) = (77,98) = (77,21) = (56,21) =

= (35,21) = (14,21) = (14,71 = 3

S G F (175,98) = 7- 1M i n s k a d e t största t a l e t m e d d e t m i n s t a

och behå l l d e t lägsta t a l e t .



2 1 3 2 . S G F (a , b) = I ⇒ a och b h a r inga gemensamma
d e l a r e > 1 . b k a n d å i n t e

de las m e d a

SGF la , c) = I ⇒ a och c h a r inga gemensamma
d e n n e . . . . k a n d å i n t e |de las m e d a .

Om va r ke n b e l l e r c k a n d e l a s m e d a

-

så k a n i n t e h e l l e r b .c de las m e d a ⇒

S G F (a ,bc ) = I



Pythons y n t a x

2 1 3 6 . a ) 1 7 (mod 4 ) = I 1 1 7 % 4 M o d (17,4)

b) 7

!

= 4 7 6 % 9 M o d (76,9)

499

!

= o 9 9 % 9 M o d 199,9)

"me÷

!

u

!

ÄÅ

I

-1,7
l b
g '

⇒
19,11

\

Man s t a r t a r i n o l l a n o c h stegar sig m e d

medu r s s ompo s i t i v r i k t . m n#



2 1 3 8 . a) 1 5 = - 3 (mod 6 )

b) 32

!

d8 )

4

! !

Geogebra
2 1 39 . a ) e x . i r / , = I 3 , X z - - 2 1

4exvx i

! !

M o d (77,36)

2 1 4 0 .

a) 21-115-138 (mod 5 ) = 1 1 - 0 1 - 3 (mod 5 ) = 4 (mods)

ygg .gg . + wg.gm.gg,

!

g . , + g y m . g g , , , , µ . g g , = |
= 4 ( m o #



2141.

a) 13.11 (mod5) = 3 . 1 (mod5) a 3 (mod5)

b) 2 7. 1 8 (mod4) ? 3 . 2 (mod41=6

$

=
2 (mod4)

-

2 142 . s a n a ä r framme k l . 1 9 .

9 1 (mod 24) = 19

19 (mod 1 2 1 - - 7

I d r i ss är framme k l . 7

s m

! !



2143.

a)
223=111.213--113.8--11. 11.11.8

I I . 11-11-8 (modulo) = 1 . I . 1 . 8 (mod101--8(mod 10) #

bl 222=111.21711?i: I I . 4 #-
2 1 44 . a l f X E l (mod3)

1211=-4@ud.lu,
⇒ S * (mod 3) = /

\2X(mud l o l = 4"'Ä""M"t"'

!

b) X I I (mod 3) ⇒ × (m o d 3) = I

2 X =-3 (mod 10) 2 X (mod 10) :3

Nej, då extmodio) måste v a r a jämnt



2145.

a)
234mod 31=124151m o d 3) =

I

$

mo d 3) = I

b)
230(mod5) = (2314m o d 5) = 3"(mod5 1 =

= (34[mod5) =
45(mod5) =L-1151mod 5) = - I

c ) 3"
°

(mod 7) = (34"(mud7 ) = 2"(mod 7) =

=
(25/4(mod71 = 4"(mod7 ) = (442m o d 7 =

22(mod 7 ) = 4

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$

53(mod 4) t 63(mod4/1-73(mud4)+84mod41=1+0+3+0 = 4

:

⇒ 13+23+33+4?t . . . + too?(mud 4) = 4 . 2 5 (mod4) = 0



2 1 46 . (3a.tl/?=-
I(mod9)=7(3atI)3(mod9--1-
27a3t9a?t9atI(mod9) =

= o t O t O t 1 (mod9) = 1(mod9) = I- 1
" " 7 -

7 5 7 0 0 = 2 . 3 7 8 " = 2 . 2 - 1 8950=4 . 1 8950 |7 5 7 0 0 1 - 3 2 (mod4) = 0 - 1 0 (mud4)

-



2 1 48 . N-aan.whtan.i.to"" - 1 . . . tajlottau.IO
v a r s siffersumma = a n t a n . i t . . . - 1 A , T a o

N(mod9) =

an.li/-...tao.lo(mod9I-
--an.lt...tao.I(mod9I--
I--ant...taolmod9)

#



2 1 49 .

a) A t b (mod d) = K d t r , t 1 .d t h e (modd) =

= " " " " " " ' " " " = " " " " " " " #
|

b) a . b (modd) = (Kd + r i k l d t r a ) (modd) =

= k l d l t h . l d t r z . kd t h . r s (modd) =

= d ( k l d t r . l t h k ) + r i k ( m o d d ) =

= O t r , r , (modd) #

-



2 1 5 2 34"-19"(mod 5 1 = 0
,

n > 0

⇒ 34"(mod5) = 19" (mod5 )

4" (mod 5) = 4"(mod 5 ) #- 1
2 1 53 . 1 0 E - 1 (mod 11) ⇒ 10-11 (mod 11) = 0

m e d a l t e r n e r a n d e t e c k e n = 0 .

1 2 1 : - I - 1 2 - I = 0:

!

i:

!

i

⇒ 121 (mod 11) = °

1 3 2 : - I - 1 3 - 2 = 0 ⇒ 1 3 2 (modell) = 0



2 1 5 4 71649-117 ⇒ 6 4 9 - 1 1 7 = 0 (mod7)
⇒ 1 1 7 - 6 4 9 = 0(mod7 )

649 1 1 7 =
649-103-1117 I10?(mod

7 ) =
23.53

(mod 7) = 8 . Ölmod 7) =

= I . f-2 )
'

(mud 71 = - 8 (mod 7) = - I ⇒

649.103-1117 (mod 7) = 649.1-11+117 (mod 7 ) = 0(modet)

2 1 55 . K E Y ( m o d u l ⇒ NI × - y ⇒

X-Y- _ v i . k ⇒

×-_n.ktycx-
c.ln.ktyl-c.n.ktcy-
cx-cy-c.n.la delbar m e d n ⇒

! !



2 1 56 . NIX o c h MIX m e d s a m m a rest ⇒

+ = k . m . t n t r , K E E , o d r a n-



XP"
÷ 1 1m o d p) ⇒

xp-'(mod p) = I

2 1 5 7 . a) p = 5 , × = 3 ⇒

35-'(mod 5 ) =
34@od 51=1342m o d 5 = 4Ymod5) =

= 1 6 (mod 5 ) = I

b) XP"-I = o (modp) ⇒

×"-1 d e l b a r t m e d 7 , X E 7 -

c ) satsens omvändning:1 -o m Ü" är de lba r t m e d p så
ä r
p e t t primtal

v i l k e t i n t e ä r san t , e x . f - 341



1 . a ) O m × : O o c h y = Z

e k . y = 5 ⇒ V L = 0+53=53--2 2 = 5

b) e x . X = I , 4 = 2- 1✓ L =
13-123=9 =

(943)? ⇒ z=g"?

2 . a ) ( X , y) =

( X , y ) = f

b) (X, y ) : ( 5 , 3 1

( X , y )

$

)

-



2 1 6 0 . a ) 0 , 1 , 2 -

i÷

!!!!!

b) 1.33+2.32+2.31+1.30

2 1 6 2 .

a ) 1.23+0.22+1.2"-10.20--8+2=10 t i o

""Ü+"?"+"?°=""+t=

!

g-

c ) I . 52+2.5'-13.50=25-1101-3=3%0

d )
2.63+3.644.61+5.60=432+108+-24-15=569



2 1 6 3 . a ) 44=256

43=64 7 6 = 1 . 6 4 + 1 2

42=16 1 2 = 0 . 1 6 + 1 2

41=4 16

=

"

4

t o

40=1 0 = 0 . I t o

76k, = 1 0 3 0
f y r a

b) 73=343

72=49

7-' = z

9 9 = 2 . 4 9 + ,

1 = 0 . 7 1 - I

70= 1

I

$

.

I + o

99tio--201sju

-



-

2 1 6 4 .

Basen 4 a) B a s e n 5 b ) B a s e n 3

| = 1.40 I = 1.50 I = 1-3"
2=-2.40 z . I . j o 2=-2.30
] =-3.40 3=-3.5? 3 = I . 3'-10.30
4=174'-10.40 4=-4.50 4 : i . 3 .+ i . i
5=-1.441740 5=1.540.50 5 : i . i i i . 30
6 . i .ci-I.io-i.sk/-.so-.I.s'to.so-
7-.I.4'tI.4o7=j.5'+I.5o7=I.3'tT.3o
8=-2.41+-0.40 8=-1.51+-3.50

8 = I . 31+-2.30
-

-

9=-2.4't-1.40 g-ej.544.JO 9 = LITE-3'-11.30
1 0 = I . 4.'+I . 40 lu- I . i to.5 . lu = 13413'-11.3"

a ) 1 , 2 , 3 , 4 , 10,11 , 12,13, 14 ,20

b 1

! !

o

!

h↳

!



.

2 1 6 5 .
a ) 23+1=9t i oluddalb13t-2-5ti-

oludd-2166.ae)
54=625

53= 1 25 4 2 7 = 3 . 1 2 5 - 1 5 2

5 2 = 2 5 5 2 = 2 . 2 5 + 2

g , = ; z =

§
.

5 + z

50=1 2 = 2 . I 1 - 0

4 2 7t i o = 3 2 0 2
f em

b) 1 2 3= 1 7
v i = 1 4 4

↳
°
= ,

" 2 7 = 2 . 1 4 4 - 1 , 3 g

12' = 1 2 1 3 9
=

"

12

+ 7

7- = 7 . I + 0

4 2 7 t i u

! !



2167. FFFsexton = 15.162-115.16'-115-160=409

$

o

-

2 1 68 . 456
s ju

= 4.72+5.71+6.70=237 t i o

83=512

82=64

g . = ,

2 3 7 = 3 . 6 4 + 4 5

8 1=8
45

"

8

+ 5

5 = 5 . 1 1 - 0

4 5 6
sju

= 3 5 5
åtta

-



2 1 6 9 . × 54µm = X . 1245.12'-14.120 = 1 44× - 1 64

2 4 y4gµ = 2.744.72+4.7/+4.70=7 y-1886

1 4 4 × + 6 4 = 7 -y t 8 8 6

144 X - 7 - y - 8 2 2 = 0

( x , y l = C

!

-

2 1 7 0 . D e t lägsta sexsiffriga t a l e t i b a s 1 0

"

1 0 0 0 0 0 .A r

86=262144I

!!

tta|

84=4096
N i l s h a r således fe l !

83=512

8 ? : 64

8' = 8



2 1 7 1 .
B a s e

a b c = a . l å t b . 10'+ c .
100

O m a t t - 1 C = 3 k = 3

( 3 k-b - c ).to?tb.1o'tc.1oo=-
=3k.lftb(1o-IoYtc(1oo-loY

=

= 3 0 0 k - 9 0 b - 9 9 C = 3 (100k-30 b - 3 3 c ) = 3 m

Basen-n

a b c = a . v i t b . n + c

O m a t t - 1 C = 3 k ⇒

( 3 k - b - c ) . n ' + b . n + c =

= 3km?- b ( n ' - n ) - c . ( n h l )

}
Gäller b a r a o mv i - n = n ( n - t ) 7

m t

$ !



2 1 7 2 . a ) 656åtta = 6.875.846.80=430
t i o

ABCs

#

ton

= 10.162+11-161+12.160=2748 t i o

430 1 - 2 748 (mod 10) = 3 1 7 8 ( m o d 10) =

= 3 1 7 0 t 8 (nod I v ) = 8

!

)

b) 444
fem

= 4 . 544 . 5 ' - 1 4 . 50= 124 t i o

3 3 3
f y ra

= 3 . 443 . 4 ' t 3.40=63 t i o

124-163 (mod 5 ) = 1 8 7 ( m o d 5 ) =

I 8 5

! !



2 1 7 3 .
1-t j ö t É ,

I 1 0 0 0

1 0 0 1 I

!

t å = Ü _

!

t io

-

2 2 0 3 . a ) 5,8, 11, 14, 1 7

"

!

"

!

4 F i E

!

¥

d) 5 , 8 , 1

!

o

!



2 2 0 4 . a ) a n - _ I n

"

! !

2 2 0 5 . Ag = 3 4 3 = 1 2

i i i .2 2 0 6 . a) S n - 1 4 = 1 3 2 ⇒ n



2 2 0 7 . a ) an_

b)

!

'

c) a n - - 3 N - 2

d )

! !

e)

! !

f I a

! !

2 2 0 8 . a,=(I-I-121/2=1 b,--2'-'= I

Az-_(4-242)/2=2 biz-1=2

93--19-3+2112=4 b,--23-1=4

aqn-llb-4-121.la:76?=24-t=8--7Ne-



2 2 0 9 . a ) Pn= 5 0 W h - 1 2 5 0 0 N

b1Pn=25OO

!

F

2 2 1 0 . a ) 12N-128=850 ⇒

$$!$!!!!

b) nitton-134--850

n a - 5 1 K ¥ 1 6 = - 5

!

2 9 = 2 4

-



2 2 1 1 . a ) a n = 3

b) a n =

!

2 2 1 2 , a n = z"-/ a , = 2

$!!!!$$!!$!

2 2 1 3 . v = 600,900,1080,... 2=36075

↳ =
1800_ (n-2 )

=

!!!

I



22 14 . Dn= a n ' t b n

5 . f a . 4 4 b . 4 = 2

4 . nla.li?tb.5=580a-
loVa--10-20

2 0 9 = 1 0

a = I ⇒ b ="É

!

=-§

( a , b)-_(t ,-f) ⇒ Dn = F I
-



2 2 1 6 .
4 A i k

A z = 2 . 6 - 13 = 1 5

Arg=
2.15+3=-33

a g =
2.33+3=6-9

95=2-69-13 = I I I

b) a ,

%

4 a ,

!

a j 5 - 1 I = 6 a

"

22 -2= 2

93=6+2
=-8

a , = 2 2 - 2 : É
a y =

8-13=-11
a y = 22-2=2

a s = 1 1 + 4 =

!

a , = i - 2=2

e x a ) Georgeb r å :

f-(a) = 2 a - 1 3

I te ra t ion l i s t I f , 6,4)

⇒

! !



2 2 1 7 . a ) a , - - 1 0

a n t ,

!

a n - 1 3

bl a

!

n

4 a . ' - 2 0

2 2 1 8 . a ) 4 , = 1 + 2 - 3 = 7

94=7-12.1--9÷::÷

!

95=9+2.7--23

b l a,--2712=5
Aa, = 52+22=29



22 19 . a , = 4 a , = 4
A z = 4 . 1 . 593=4.15.,j} ⇒ dntt-an.1.sn

-

2 2 2 0 . a ) 2 ,4 , 8 , 1 6 , . . .

an=

!

b) 1,319,27, . . .

an=3

!

C) 5 ,10, 1 5 , 20 , . . .

an=5n-

d) 4,10, 2 8 , 9 2 , . . .

a n =

!

-



2 2 2 1 . Geogebra:

3×2+3

ha l te ra t ion t i s t l f , -0.5 , 3 )t

!

÷

!



2 2 2 2 . a) 4 = 1 1? = I

a . = 1+11+15=5 1 7 2 2 = 5

93=5+12+15--14 12+22+32=14

q =
141-13-1112

!

I I 12+22+32+42=30

b) a w

!

2

!

iÖ

Geogebra: ffn.ai-atln-IIZH-
lterationlistlf.tl, 13,3)

! !



2 2 2 3 . a ) a , = 3

Az = 0 .5 .

$

+

3) = 3 . 5

. A } = 0 . 5 . (¥,-13.5) = 3.4L

b) a n + , = 0.51¥ t r e ) = 0 . 5 .

❤$!

+Fc) = E L

c) a n # = 0.5-(Intan)

d) a
a j 0 . 5 . (2¥-14) = 4 . 8 7 5

a , = 0.5.CI?gzgt4.S75)=4.I

-



2 2 2 4 .

yo = 7 5

y , = (1+0.233-0.000671.75).7 5 = 8 8 . 7

Y E (1+0.233-0.000671. 88.7).88.7
= 104. I

1/3 = ( I t 0.233-0.000671.104.1). 104.1 = 121.1

yq = (+0.233-0.000671.121.1)-121. I = I 3 9

!

.

-

2225. an=

!

A , = I

a n + , = a n t 2

!

-



2 2 2 6 . Geogebra:

ftp.plt .4-¥)
1 1 = I t e r a t i o n l i s t l f , 10,4)

⇒

!

"

!

i

!

g

b) p → 30 d å n - 7 N



2 2 2 7 . 04 = §

any, = a n .
A n -

( 2 h t 2

T e s t a r formeln i Geogebra:

Hu,a ) = a .
k n
(2k t 2 )2 - I

!

"

!

iH

pi_halva = 111101)

⇒ = I . 5 7



2 2 2 9 . a ) 45,55, 65 ,75 , 8 5

b)

!

t 5 ⇒

Azo = 1 0 . 2 0 - 1 35 = 23-5

4 Sn :n.la/tan)/z--S-
Szo=2o.l45t235//2--28o-

2 2 3 0 . d ) a j - 5 . l t 2 = 7

azy = 5 . 2 4 + 2 = 1 2 2

{ = h . l a , ta.nl/2--24 (7+122)/2=154-8

b) a . = 250 - 1 0 . 1 = 240

Az . = 2 5 0 - 1 0 . 2 0 = 5 0

S n = 2 0 . (240+50)/2--2900
-



2 2 3 1 . a ) a , = 5 0

b ) A n = 5 N - 1 4 5i÷÷:*
d) 5 4 + 4 5 = 3 7 5 ⇒ n - -6L

e) d i n a 5 . 1 0 0 + 4 5 = 5 4 5

S in = l o v . (501-545)/2=29750

=2 2 3 2 . -2 ( 3 k t 9 ) = I I . (12+42)/2 = 2 9 7ni



2 2 3 3 . a ) a n = 2 N - 1 4

a z o = 2 . 2 0 + 4 = 4 4

Sn = 2 . (6+44)/2 = 5 I

b) eiaritmeti.sk

c) a n = 39 - 3 N

Azo = 3 9 - 3 . ä r = - 2 1

Sn = 2 0 (36-21)/2 = 1 50

d) ej a r i tme t i s k

!



2 2 3 4 . a) n : 2 0 r a d e r

An = n-1 19 ; a , = 2 0 , a z o = 6 + 1 9 = 3 9

Su = 201201-397/2 =59op l a

b) 25. la ,ta#12=1200 ⇒

| a t t a z e e 96 /A,-1925=96

| a n = I n t a , - 2
⇒
Idag--48

t a ,
⇒

29,-148=96

9 , = 2 4 platser
-



2235. 8-1X , l o , 3-12×

Ar i tmet i sk talföljd ⇒ 10-18-1×1=13-12×1-to

2 - X = 2 × - 7

i

2 2 3 6 . Om D = differensen m e l l a n t v å på
varandra följande t a l ⇒

M o t 1 0 - d = a v ⇒ D=

!!

-I

a n =

!

#

Agg= - 5 5 + 3 0 =



2 2 4 0 . a ) 8,24, 72,216, 6 4 8

b)8O,4o,2

!!

-c) 16,24, 36,54, 8 1

2 2 4 1 . 4
s,

"

4qI

!

=

118096N

b) g o = lMN-(lo5

!

=
1 2 5 7 8

1 . 0 ¥



2 2 4 2 . a) 5=10

$!$

a llt

b) s =

1000.10.88-1)

÷ "2 2 4 3 . a . [

!

=

1860 ⇒ • = 6 0



2 2 4 4 . a ) Å,ä = Å,2.2"" = 2 .

$!

= 20-46

b)

!

3"-"= 1.}

!

=

328cg

4 Å,i-n-I.it?-.n.Ei.i-'=s.II--5o4

"÷ü÷

!!

÷ :

!!

¥

a) i Geogebra:
S u m (2", n , 1,10) ⇒ 204L



2245 . a ) e j geometrisk

c) K = - l

!!

÷r

2 2 4 6 . × .
"

!!

=

1 0 0 0 0

× =
1 0 0 0 0 i n . 385.23

t . t n # -



2 2 4 7 . de-}

!

=

1 8 2 0 ⇒ a , = 5

% = a , . 35=5.35 = 1 2 1 5 ⇒ s r a r :
-

b) É k? ⇒ Ej geometrisk
"÷÷÷÷÷i÷

$

Kr-1

d ÷

! !

⇒



-

2 2 4 9 . a) 1 0 .

$$!

=

41 .6cL

b) 103.

##!

a.

2 0 4 0 cm?

o . s e #

2 2 5 0 . 1.05" L 5 0

n s
h
k r 1 . 0 5

= 8 0 . 2 ⇒ f o t a f

-



2 2 5 1 . K-_I

$

=

1 . 5

1 00 .

$!

72000000 ⇒

I n 1 0 0 0 1

n 7

!

=

2 2 . 7 ⇒ 2 3

-

2 2 5 2 . f a,.KZ = 2 0

(a,.KZ/zgu--
Sk3=

$!

=
6 4 ⇒ k r - 4 , a , = If = 1 . 2 5

A z = 1 . 2 5 . 4 = 5

9 3 = 2 0

9 4 = I .25.43=80 ⇒ 9=1-25,5/20,80-320,1280

9 5 = I .25.44=320

a b = I 2 #



2 2 5 3 . É.#i =

$$

¥ 1"

i . ¥ I

!

> w o o

¥-I

(E)
" "7 1 0 0 0 . ¥+1

n , h4oN?

!

. ,
a . 16.8 ⇒ h

w

2 2 5 4 . K-_¥j =

!

= }

5- = f .

!!

= ?.

$! !

= f . 2¥ =
I
1 0 8÷

-



2 2 5 7 .

ayloooo.to?w--l3#b) 1 0 0 0 0 . 1.0056=-10304kr

2 2 5 8 . 2 5 0 0 .
"

!

" =
30015hL

1 . 0 4 - I

-



2 2 5 9 .

An = 200,200. 0.4 , 200.0.47 2 0 0 . 0.43,...

a) 2 0 0 .
°

!

= 3 1 2 mg0 . 4 - I -

b) 2 0 0 .

!

= 333mg

!

r

2 2 6 0 . du = 1 .8 , t .8 . f i , t .S . f i , . . .

1. s .

$

= 2

!

-



" i i i .
2 2 6 2 . A . 6000 . 1.0257 = 7 1 3 2 k r

c . t o o o . I

!

= 7 5 4 7 k r ← cstörst
1 . 0 2 ¥



2 2 6 3 . 1 0 . Q5

!

= Zogu

°

2 2 6 4 . 1 . %

!

=

!

m = 0 . 0 3 0 kg. 1.84.
10"↳

= 5 . 5 . 1014 kg

A n t a l å r = 5 . 5 i

!

= 2 7 5 å r ⇒ N e j

!



2 2 6 7 .
a ) 7 5 0 0 0 T

2 5 ° F
= 96249kr

I .0355

b) 7 5 0 0 0 . 1.0355-125000 = 1 1 4076 k r

-

2 2 6 8 . 8000

!

= l

!

kµ



①
→

• → o
I 0 →
| → o →

"→ o
→

°
→

2 2 6 9 . d u = 1 , 2 , 6 , 18,54 (kärnor)

bn = 1 , 3 , 9 , 2 7, . . . (neutroner)

t . i s? j - r.2 .b. lo#

2 2 7 0 .
a .
I.o7

!

7

1 .0 7 - 1

= 1 00000 . 1 . 07

! !



2 2 7 1 . 2 0 . 0i5

0.5-i-40-O.sn/mg-

2 2 7 2 . A) × " = 1.04 ⇒ × = 1 . 0 0 3 2 7

⇒ Månadsräntan = 0 . 3 3 %

↳ ×

!

Ü

!

3 2 Å

!

I .0 0 3 2 7 - I

⇒ Nuvärdet x - - 9 . 5 5 mi l j

-



2273. d) X . 8 0 . 3 6 5 = 1 3 0 0 0 0 0

× =

!

å r

b ) r = dagsräntant I

[65 = 1.02 ⇒ r = 1 . 0 0 0 0 543

g o .
1.00005433Gt

= 1 3 0 0 0 0 0

1 .0 000543 - I

×÷c)
r = I-dagsräntan

✓
365

= 0.gg ⇒ r = 0.999945

8 0 .
0.9999453651L

=
1300000

0.999945-I

+ = 1 1 2 å r



/ . a , }

!

89 1 - 1 44=23 3qyn.MY/-233---3IFtIanan-

2 . 1 1 2 3 5 8 1 3

0 - - 0 - O - O - O - O - O

|

!

å

- o _ 0 - o-t([o_O-
o_O| ' - o

- o _ O

- O - O - O - O - O

1 ¥ .

! !



""""""
!

÷

!

"""|

"

!$$$ $

:..

5 1 5 1 0 1 0 5 1

:



2 3 0 4 . a ) (pt5

!

b) Up?2p-11)=2(

!

4 (p-skp-141

d) 3lptf.FI)
p4§p-§--o ⇒

F - -?z±Vq

$

= I I I ; p i - 2 . p i }

⇒ 3 l p n

! !



2 3 0 5 . a ) A r i t m e t i s k talföl jd

b) n .

!!

I

= n (n-11 )

c ) n = I ⇒ HL = I ( 1 1-1 )=2 = V L

Antagande:

!

ingänertörn:p.us
/-
2t4t6t...t2p=pC
ptl)

! !

F o r m e l n gäller även f ö r n =p-11, d v s

(ptillp-121

B e v i s :

!

+4+6-1...-1 2p - 1 2 (pt t ) = p (pt 1) t
2

#

1-1 1

= ( p t 1 ) (p-12) = H L #



2 3 0 6 . a ) Geomet r i sk talföljd

b) 2 . I I , = 212"-1) = 2""-2

c) n = 1 : H L = 22-2 = 2 = ✓ L

Antagande:÷"""Ü
"""

!

2 + 4 + 8 t . . . + I = z P " - 2

påstående:

"

n gäller även f ö r n =p-11, d v s

zp t? -2 .

Bev

V L = 21-4-18-1...-1 2Pt zP"= 2Mt-z + zP+'=
= 2.21+1-2 = 21+2-2 #



2 3 0 7 . a ) 62=36, 6?= 216 , 6"= 1296

b) 6" ger slutsiffran 6 fö r a l l a n t É

c) A n t e : 6"
g e r s lu ts i f f ran 6 f ö r

påstående:

"÷÷i""

!

F o r m e l ngälleräven f ö r n u=p-11, d v s

6M'= k . t o t 6

B e v i s :

6

!

6P . 6 = (m . 1 0 + 6 ) . 6 = 6 0 m t 3 6 =

= 6 O m + 3 0 . 1 0 + 6 = ( 6M t 3 ) . I °



2308 . a ) h = I ⇒ H L = 3.12=3 = V L

Antagande:
F o r m e l n 3 v i gäller f ö r n = p , d v s

3 1 - 9+ 1 5 - 1 . . . + (Gp-3) = 3p?
påstående:

÷ . gäller även f ö r n =p-11, d v s

3+9+15-1.. .-116p-3) + (Gp + 3 ) = 3

#

+

1 )
?

B e v i s :

!

Å t Gp-13 = 3 (pflp-11) = 3 (pH)? H L
#

b) n = I ⇒ H L = 1 . ( 3 . I + 1 ) = 4 = V L

Antagande:

!$!$!

" " " " '
"

41-10-1...-116p-2) = p Gp-111
påstående:-1även fö r n =p-11, d v s

4-110T... + (Gp-2) + (Gp-14) = (pH)

❤

p-147=315+7p-14
B e v i s
✓ L =p

❤

pH) + Kp-14) = 3pF7p-14 = H L #



2 3 0 9 , n = 1 : H L = I'(3

!

)
= I = ✓ L

"

Antagande:

!

gäller fö r n : p , d v s
I -14+7-1. . . -13 p-2 = p

❤

p-17/2

Påstående:
Fortmen gäller även fö r n : p - 1 1 , d v s

= z p?+ ¥ + I

:÷÷÷i÷
:"""

!

V L = p 13p-11/2-13 p t t =? p?_ E t 3p-11 =



2 3 1 0 . n = 1 : H L = 2¥, = § = V L

Antagande:
Fo rme l ngäller för n : p , d v s

$

+

!

t.r.tep.jo#--apF

Påstående:

F

"

g ä l l e r

även för n - _ p H , d v s

* ⇒ ÷ . . . . +

÷**÷
⇒.

$$$

B e v i s :

÷ . ÷ ,

$ ! #

⇒

=

$$ !

i

= 2pL3p

!

n.pk?zpt-z2lp4zp+qj=CP+Dlp-
tz)-=4pZt8pt32lpt3zIlpttz )

=

!

=

H L #

2 p #



2311. n = 1 : H L = I ? ( I t t ) = 1 . 2 ⇒ t = 1

Antagande:
f

"

n ? I n t 1) gäller f ö r n = p , d v s

1 . 2 1 - 2 . 5 - 1 3 . 8 t . . . + p l 3 p-1) =p?Cpt 1)

påstående:

I

!$

güerämörn=pn

!

µ . . . . . . . . . + µ , , , , + µ , , , , , , , , , ,

#

⇒|
V L = p4ptt) + (pH) 13p-12) = l p t 1)(p't 3p-12) =

= ( p t t ) Cpt1)(p-12) = Cpt1)Tp-12) = H L #



2 3 1 2 . a ) a n = 1 0 n

b) sina.n.aIL-n.tt/zn-2=nft+-5n)
2

c) 1 2 1 - 2 2 - 1 3 2 - 1 . . . - 1 1 0N - 1 2 = n (71-54)

n = L : H L = I . (7+5 .1 ) = 1 2 = V L

Antagande:
T

"

n (7-15N) gäller fö r n = p , d v s

1 2 + 2 2 + 3 2 +. . .t t /0pt2=pl7t5p)

Påstående:

Formelngäller även fö r n - - p H , d v s
121-221-32-1. . . t l Op-12 t top-112 = (p-11) (sp-112) =

= 5 f t 1 7 p t 1 2IBev
V L = p (7-15p ) + top-112 = 510417p-112 = H L #



2 3 1 3 . 31211 ⇒ 241 (mod 3 ) = O

n = I : E t I (mod 3 ) = 3 ( m o d 3 ) = 0

Antagande:
""""""°
Ü"""

!

IP-1 (mod 3) = 0

påstående:

Uttrycket gäller även f ö r n =p-11, d v s

I p t ? , ( m o d 3) = 0

Bev i s :

{P t? 1 (mod 3 ) = 22.2%-1 (mod 3 ) =

= 4 (mud3) . 24 (mod 3) - 1 ( m o d 3) =

= 1 . 2 " (mod 3 ) - 1(mod 3 ) = 2 1 1 (mod 3 1=0 #



" "" " " " " " " ÷ " " "
"

" " " " " "

"
|

4 B . H a = 1¥21= } F H t

C . H L = I

! "

1)

= I = V L ←

b) Antagande:
F o r t e n

!

7 gäller f ö r n i p , d v s
6

.

1 2+2434 . . . - 1 p h p

!

D

6

påstående:

Fur

$

gälle r

även fö r n : p - 1 1 , d v s

I-12434...-1ft CptDE

#

tDlpt2¥p

!

Bevis:

ÉplptHqp

!

+

(p t t ) ' =



= plpt-pfp-ICpthlepf-ptfp-
GL.ee(p

!

p

!

*).pt/)(p+qcz-p+=, +, |#
23 1 5 .

a ) n = l : VL-_ (1-11)%4 HL--1-112=3

Antagande:t . i tpåstående:
É gäller även för v . p H , d v s
Cp-12122 Itlp-1112

B e v i s :

"

p44p-1 4 } V L ? H L
#

HL=p42p-12



b) v i s s "

h = 1 : F - 2' = - 1 E o

Antagande:
É k gäller för n a p , d v s p ? 2"

påstående:

U t

"

g ä l l e r

även för n-e.pt/.dvsCptljE2P"

" ÷ |h ( p - i j . h n 2Mt

2 . h r ( pH ) E ( p t t ) . k r 2

(pH).HE
p H E e

(pH).HE
p ± e - I

p = 4 E é""-Är-I ← et

$

I = 4 . 6 5

H L växer exponentiellt m e d större p , m e d a n

pvauxerkujiirt-slp-ITEc.PT/,p=4,5,6,...#-



2 3 1 6 .
y i . h n Y

!

I

= l i m C*hY

!

=
n ä - I

h - 7 0 h h - 7 0

Antagande:
Uttrycket gäller för × = p , d v s

y' = Y I

! ! #

=

n.ph"

påstående:

u t t r y c ke t gäller även fö r × : p H , d v s

y' = h É j Y

! !

" =
v i . (pH)""

B e v i s :

y l p t i t h ) = (p-11 th)" ; y ( pH ) = (ptt)"

I I . "

! !

P t " = h É o

!

=

!

= hjälp"Mn"P"Ühn

!

=

nlp-111"


