Jacek Kredenc — szkic rozwigzania
Poszukiwania
Wyznacz wartosci z doktadnoscig do pieciu miejsc po przecinku:
a) é; b) V/5; c) cos(1); d) sin Gn); e) tan(20°)
Rozwigzanie

a)

f(x) =e”
1
fO) = —e*

Szukamy n dla ktorego: £ (0) < 0,00001, czyli
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Czyli
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100000: 2 = 50000

2
50000:3 = 16666§ < 16667

3
16667:4 = 4166Z < 4167

2
4167:5 = 833§ < 834

834:6 = 139

6
139:7 = 197< 20

1
20:8=2§<3
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n=9
1 —e1=p04 (80)' . (_1) +1(90)” . (_1)2 +1(90)”' . (_1)3 + i(GO)IV . (_1)4 +
e 2 6 24

1 1 1 1
0\V . (_1\5 0\VI . (_1\6 O\VII . (_1\7 O\VIII . (_1\8
5 (€)Y - (1) 4 s (0 (~1D° 4 s (e (—1)7 + g (€)1 (<)



=1 1+1 1+1 1+ 1 ! + L = 0,36788
B 2 6 24 120 720 5040 40320

Czyli é z doktadnoscia do pigciu cyfr po przecinku wynosi 0,36788

b)
fG) = Vx =23
n=0
£(8) =
f'(x) ==x73
S O 0
r®=37"1
Blad

|
12

n=1
. 1 1 1 3
=2 E— — =2 — (= =2 ——=1-
V5 +12(5 8) +12(3) 2=13
2 _5
f”(x)=—§x3
”(8)_( 2> 11
f “\ 9/ 327 144
Btad
|( 1)19|—1—003125
144) 2 7| 32

{5 = 1,75 z doktadnoscia do 0,03125
n=2

VY5 =1,75 — 0,03125 = 1,71875

III( )_ 10 —g
" (x =57 X
10 1 5

78 = 57" 556 = 3258



Btad

1 5
356 6 (=27)| = 768 = 0,0065104166667

V5 = 1,71875 z doktadnoscia do 0,007

n=3
i/§=171875—i=171223
’ 768
80 11
Wy = _ 20, —5
Y (x) a1 x”
80 1 5
)y — __
fRe) = ( 81) 2048 10368
Blad

5 \ 1 5
’(_ M) - 81| = 2= = 0,0016276041667

/5 = 1,71223 z doktadnoscia do 0,002

n=4
V5 =1,71223 — 0,0016276041667 = 1,71060
0 14
(2] - T3
[ =503
880 1 55
(2] 8) =
fr®) = 243 16384 248832
Btad
1 (—243)| = = 0,0004475911458
248832 24 24576

{5 = 1,71060 z doktadnoscia do 0,0005

n=5
V5 = 1,71060 — 0,0004475911458 = 1,71015
12320 _17
vn = — 3
[ 729 %
12320 1 385
WD (g) = (_ ) - _
fE®) 729 131072 2985984
Btad

385 1
|(— 2985984) 50 729| = 89891 = 0,0001305474175



V5 = 1,71015 z doktadnoscia do 0,0002

n=6
V5 =1,71015 — 0,0001305474175 = 1,71002
209440 20
wiIn — -3
fUR) =g
0”0(8)__209440 1 6545
f © 2187 1048576 71663616
Btad
6545 1 1309
- (—2187)| = ————— = 0,0000396304660

71663616 5040 33030144

{5 = 1,71002 z doktadnoscia do 0,00004

n=7
V5 =1,71002 — 0,0000396304660 = 1,70998
4188800 23
wviIn i
fPE) 6561
g = (48800 L_y_ 32725
6561 8388608 429981696
Btad
|( 32725 ! 6561)|— 6545 =0,0000123845206
429981696 40320 © 528482304

V5 = 1,70998 z doktadnoscia do 0,00002
n=8

V5 =1,70998 — 0,0000123845206 = 1,70997

96342400 _26
(%) =——F——x"3
[P0 = —gegz *

96342400 1 752675
19683 67108864 10319560704

F0(8) =

Blad

752675 1 150535

. - (—19683)| = = 0,0000039561663
10319560704 362880 ( ) 38050725888

V5 = 1,70997 z doktadnoscia do 0,00001



f(x) = cosx

Jesli przyjmiemy, ze x, = 0, to nalezy tak dobrac n, by

— < 0,00001
Jak wyliczyliSmy w zadaniu a) warunek jest spetniony dlan > 9

Mamy wigc

1 1 1 1 1
cos1 = cos0 + cos' 0 + Ecos" 0+ gcos”' 0+ ﬁcos(”’) 0+ mcos(v) 0+ ﬁocos(‘”) 0

1 1 1 1
cosVD 0+ ————cos""™ 0 = cos 0 — sin0 — = cos 0 + =sin 0 + —cos 0 —

+5040 40320 2 6 24
1 1 1 1 1 1 1 1
—msmo—ﬁcoso+504Osin0+40320c050—1—§+ﬁ—ﬁo 20320
= 0,54030
d)
f(x) =sinx

Jesli przyjmiemy, ze xo = %n, to nalezy tak dobra¢ n, by

n

1 cos (f) : (i) < 0,00001

n! 6/ \30
1 V3 ,m\n 1
_._.(_) <
n! 2 \30 10000
1 T\ 1
 Go) =
n! \30 10000

1 ( 2 )" 1
—_— —_— S
n! \15 10000

n=1
2
15
n=2
1 4 2
2 225 225
n=3

1 8
6 3375 10125

= 0,00040



n=4
1 16
24 50625 151875

= 0,000013

n=5

L2t _ 00000004
120 759375 11390625

1N (1 1 1 /1 1,
sm(gn) —sm(€n)+sm (En)-%n+§-sm (€n>-%n +
ey L s 1o an(ly L (L 1y 1
6o (5”) 27000 2" (5”) 810000 " —S‘“(a”)““(a”) 30"
1 1,1 n I ! 1, 1
‘zsm(a”)'w” ‘aCOS(E”)'m” +ﬁ5‘“(3”)'8mooo" =27

V31111 , 1v3 1 _ 11 1 , 1 3tz =«

+t22'2°810000" 21760 " 3600

2

V33 mt

324000 * 38880000 0,58779

f(x) = tan(x)
xo = 30° = gn
n=0
1 1 V3
f(gﬂ) = tan (gﬂ,’) = 3 =0,57735
Blad

= > =1+4tan’x
cos? x

sin x)' cos? x + sin®x

£ = tan'(o) =

CoS x

4(1 1)_4(1)_ 2 8_03
30" ") T3\ T T T T Y

tan 20° = 0,57735 z doktadnoscia do 0,3

n=1

V32
tan 20° = — — - = 0,34464

Btad



f"(x) = (1 +tan?x)’ = 2tanx(1 + tan®?x) = 2tanx + 2tan3 x

V3 V3 83
f"(é)-z? 9 89

1 8\/§< 1 )2:4«/§ 7'[2:\/§T[2

2 9 18" 9 324 729 ~ 005
tan 20° = 0,34464z doktadnoscia do 0,05
n=2
V3 2 V312
tan 20° = ER ﬁn + 729 = 0,36809
Btad

f"(x) = (tanx + 2tan3x)’ = 2(1 + tan? x) + 6 tan? x(1 + tan? x) =
=2+2tan’x + 6tan?x + 6tan*x =2 + 8tan?x + 6tan* x
(e )_2+8+2_51

I\gm)=2+3%3=

3~ 73
1 16 ( 1 )3_8 3 64 o0t
6 3 18") T9°\ 75832/ 7 " 6561

tan 20° = 0,36809 z doktadnoscig do 0,01

n=3

tan 20° =

3 2 3?2 w3
g—ﬁn’-i-\é_z—g—@: 0,36277
Blad
fM(x) = (24 8tan?x + 6tan*x)’ = 16 tanx(1 + tan? x) + 24 tan® x(1 + tan? x) =
= 16tanx + 16tan3x + 24 tan® x + 24tan®x = 16tanx + 40tanx + 24 tan®x =

= 8(2tanx + 5tan®x + 3tan® x)

an (1 V3. _ V3. 3 6V3 5V3 3\ 323
f (3”)=8<2 RS 27)—8<T+T+?>=T

1 323 < 1 )4 43 ot 3t 512
24 3 ~ 9 104976 236196 236196
tan 20° = 0,36277 z dokladnoscig do 0,003

= 0,003

n=4

V32 312 3 V3t
tan 20° = — — = — = 0,36349
an 3~ 27"t 729 5832 T 236196




Btad
fM(x) = (16tanx + 40 tan® x + 24 tan®x)’ =
= 16(1 + tan®x) + 120 tan? x(1 + tan® x) + 120 tan* x(1 + tan? x) =
=16 + 16tan® x + 120 tan? x + 120 tan* x + 120 tan* x + 120 tan® x =

=16 + 136tan® x + 240 tan* x + 120 tan® x

<V)(1 )= 16 + 452+ 262 + 42 = 922
T = 3 37 %9~ 749
1 832 ( 1 )5 104 n° \ _ 137° 0.0005
120 9 18") T 135 1889568/ 31886460
tan 20° = 0,36349 z doktadnoscia do 0,0005
n=5
V32 32 73 V31t 1375
2 O = — — — =
tan20® = == = T+ 5 T 5832 T 236196 31886460 _ Vo033
Btad

D (x) = (16 + 136 tan? x + 240 tan* x + 120 tan® x)’ =
= 272tanx(1 + tan? x) + 960 tan3 x(1 + tan? x) + 720 tan® x(1 + tan® x) =
= 272tanx + 272 tan® x + 960 tan3 x + 960 tan® x + 720 tan® x + 720 tan” x =

= 272tanx + 1232 tan3 x + 1680 tan® x + 720 tan’ x

o (1 2723 1232v/3 560v3 80V3 896V3
FOD (—n) = + + + =
6 3 9 9 9 3
1 896V3 ( 7T)6 _56v3 _ m® Bt
720 3 18/ ~ 135 34012224 573956280

tan 20° = 0,36336 z dokltadnoscig do 0,0001
n=6
V3 2 V3m2 3 V3t 137° 7~/37®

tan 20" = 5= 57" ¥ 729 ~ 5832 T 236196 31886460 | 573956280

= 0,36338

fVID(x) = (272 tanx + 1232 tan3 x + 1680 tan® x + 720 tan” x)’ =
= 272(1 + tan? x) + 3696 tan? x(1 + tan? x) + 8400 tan* x (1 + tan? x) +
+5040 tan® x(1 + tan? x) =
= 272 + 272 tan? x + 3696 tan? x + 3696 tan* x + 8400 tan* x + 8400 tan® x +



+5040 tan® x + 5040 tan® x =

= 272 + 3968 tan? x + 12096 tan* x + 13440 tan® x + 5040 tan® x

v (1) = 2 7 2 2
f 67‘[ —272+13223+1344+4979+62 = 3498

9 3
1 10496 T’ 656 7 4117
. _.(__) - _ : = — ~ 0,00002
5040 3 18 945 612220032 36159245640

tan 20° = 0,36338 z doktadnoscig do 0,00002
n=7

N V32 3 V3t 137° 7316

tan 20" =357 ¥ 729 ~ 5832 1 236196 31886460 | 573956280

Hn’ = 0,36338
36159245640




