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1. Fibonacci# 7|

* Fibonaccif ¥ 2 F IUZEZHIFRFlol@e K.

FEAFRT—NWRT (AEE—R) . —PRRE XNRTET—/NETF. Nas
B, XA (—MARMLE) HRFEEE—INETF. BRERTFASET, B—
FREZINRT? (RTEI)

1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144 /\
+—B—+=BE%HnEH g B 2



1. Fibonacci#« 7|

* Fibonacci M E —1"EZINXETIBNAN, RAABENES ZRMMEXPET 7!
* FibonaccilEREINERLNE, /AT 1170 & 1250 JEFEKRF,
"SRR Z2AlE, BREE EIBENILF

« BRTERIREFIAIN, et ERON 2T FHRMKAEE (BER(11E
FERBNEF 0. 1. 2. 3. 4. 5. 6. 7. 8. 9) XKREBEEOEK=E (. Il. .
V. VEE) . XEMEEHFEHEEL 7!



1. Fibonacci#« 7|

* AXERENB KRB LERLE, REEZENERER:

Fibonacci sequence, Spiral and Nature
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1. Fibonacci# 7|

- BE=AEERIERRE. AEFMREFHN_MARIN=
FATCEAE.

ERMBRET EpE=rfafk (Rl HHFr=/A
2) BXREK: BE=ZBETHNNBLZZH, <
LR AR X




1. Fibonacci# 7|

n= 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

* ZDL_E-;ZD_FE/\Jgﬁu Xn»= 0 1 1 2 3 5 8 13 21 34 55 89 144 233 377 ...

1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89~

s EHBHEXRT:
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1. Fibonacci# 7|

A HIEN = 20, 50, 100, 200, 500, XELFibonacci®iF| MLk &

FabonacciZ 5| &
TR 2 NS

7‘$1ﬂ]$_:[:7 =| 7‘&

B AUESSRAIN &2 7

9
14 210

T

MATLAB
filbonacci(N)

x5 BIMNEEELH
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1. Fibonacci# 7|

EFIJJ /L\\ﬁ Fnyo = Foy1 + By g%/%l‘:ztlj

3/2F 11 < Foip = Fuy + Ei<2F 4

ik, Fapze(l) 520208, hi—sHsFibonaccliBlF, frt, B
EE B (GEEAME) | EEALHRREDE L ITKER S (M In(F,)).
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1. Fibonacci# 7|

2 FUELN = 1000, 2000, 5000, 10000, AEZEINEEIE(N, log(E)), n=1,2, N,

AREMEElog(F) NEMIMMAREY, SRS IIFEHKRY
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MATLAB

1. Fibonacci# 7| cftool

%% 1 Fabonacci £(5/ cftool([1:n],log(Fabonacci))
n=2000;
a=1;

c=0; es 0/

M i i o I £ ] ERA e HEE
= , e o Fawman | J &
Fabonacci = zeros(n,1); e | b @ Bl E W e £
H T L= D F R (% -
Fabonacci (1) = 1; R

FAREENIA 1 T
Fabonacci (2) = 1; , wem HCEICY Sl
VS. X 7 %ﬁg o
600 - & chl R |
Fabonacci(i) = Fabonacci(i-1)+Fabonacci(i-2); - et
end
plot([1:n],Fabonacci,'LineWidth',2.0); | esa e
‘ ¥ §ﬁ‘s'ﬁﬂ§ﬁ‘?§%‘(’54ﬂ12 0.4812)

plot([1:n],Fabonacci,'o’,'LineWidth',2.0); . e

.
waE SSE: 0.1320
\ RT5: 1

i limesw [imm  imaxm  |irp issE  DFE GAERY  HRMSE  HEEAMY  GRIEME GBIESSE | @Ry

FATERA 1 yvs.x  |polyl 1 0.1329 1474 1 0.0094852 |2 EMSE I E E

700 '. IREL
fori=3:1:n
figure(1)

200 |- pt)
hold on oL , A

figure(2) |
plot([1:n],log(Fabonacci),'LineWidth',2.0); , o

14



1. Fibonacci# 7|

2 AJEBIN = 1000, 2000, 5000, 10000, AHEZLEIEEIEM!N, log(E)), n=1,2, N,
AR Elog(F,) NEMINARE, MhE5E=E&03 G R

Using MATLAB |
ppppp

MATLAB R A9 & Bk £5 e | o JA—

(1) GHMEEHBC regress( = |Z 4
2) ETRMEHAREC polyfit) = | om—n e
(3) TR ML RFEL polyval() = | =—— .
(4) SRt EMA HIFN S BEREEH: polycon( '
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1. Fibonacci#« 7|

« 16115, ERAXFRALE A (Strena seu de Nive Sexangula (FxEBEF ) )
— P gl LEMBZIIIWHTEES DB

| ——
¢ = «,|1+ Y1+ i+ Vit .

SESETESKE, BPMESNERIRMNETREEREE DL,
H11.618033987498948482...
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(P- r618..

l . FibOnaCCLfi;vJ 1 7 A

(P- 1618..

y ZMERBREEKR, et RS LAl

X1, 14%0%5: BEALIN192, 1644044 :
A B B/A A B B/A
2 3 15 192 16 0.08333333....
3 5  1.666666666...... 16 208 13
5 8 16 208 224  1.07692308.....
8 13 1625 224 432  1.92857143.....

......

144 233 1.618055556...... 7408 11984 1.61771058......

233 377  1.618025751...... 11984 19392 1.61815754.....

BRZEREN, KPR ?Jrﬁui?ﬁ’imﬂ%’ﬁﬁ_tﬁﬂixﬁ’lﬁi’ﬁ/\ XAEFF TR FHEIRR . €07
BER. Fril, KBATEESELSHRN, EZXSPHE. DENRLERGL. BB AR,
= AEXXNBRILE. 17



1. Fibonacci# 7|

Fibonacci#t%!| #9318 It

Y ([ o

Fibonacci#i%ea T L5 HIB A (1+\/_)

1—+/5
2

)
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1. Fibonacci# 7|

XS AREEELS -
n= 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ...
O 1 1 2 3 5 8 13 21 34 55 89 144 233 377 610 ...
XENElmATHE:
e BE X3 =2, 312 208938 (2. 8. 34, 144, 610 ......)

« BExq4 =3, BATHE 3 AUMEE (3. 21, 144 ...)
« BE x5 =5, & 512 5 AUfEEL (5, 55,610 ......)

ISR, (8 n PR xq BUEED .



1. Fibonacci# 7|

1/89 = 0.011235955056179775......
BRI (00 1, 10 2, 3. 5) MEIERALRES,
HLATERMUERR, ST EUURYEL (130 21 F55F5) BEER, GixXE:

0.0

0.01

0.001

0.0002
0.00003
0.000005
0.0000008
0.00000013
0.000000021

0.011235955056179775...... = 1/89



1. Fibonacci#« 7|

%3 B—EHm (dm=51) , KFibonacciFFEMEE|—EEAES, ¥ixEHA
HHINEENSE, REERE. BRARNM, S0RJLEREH, BIIERENT.
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2. if] Fa B H

THRE, Ba>1BTSr, Ha < IREE. 4570, Ha=18, HIAFRKEL
ii
na
n=1

B EMEHRAETSNEEFTZ R AZF R A TEIETEFHNE

BH SR P
0.9 H
0.8 A
0.7 1
0.6
051
0.4
03r
02
0.1r
00 2‘0 4‘0

Sp =144+t
2 3

n




2. if] Fa B H

ATWIEHETESHNEE, —PMEANTEE L AR M, S RITTZ,

% 2. IHFIZR %X
n =100;
sum(1) = 0;
fori=2:1:n
sum(i) = sum(i-1)+1./i;
end
figure(1)
X =[1:n];
plot(x,sum,'LineWidth',2.0);

0 20 40 60 80 100
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MATLAB

2. 1 Fo & 2K sart

nthroot

K LRNERSy =xy =Vx,y = VxiELE,

100 10 .
e RO G B
90 s 1 01 25 KL 9 y=x1/2
y=x -
=x"/4
80 y=x1/2 8 y=X
y=x1/4
70 7r
60 - 6
50 5r .
40 4 + m
30 3r .
20 | 2+ .
10 1 -/ .
0 1 1 1 1 1 1 1 1 1 0 1 1 1 1
0 10 20 30 50 70 80 90 0 20 40 60 80 100

B Jﬁuﬁ ﬁm B



2. if] Fa B H

T FREDARE—RIIN, iTTE S,y — S REARBEESNET XS HMR?
E—RM,  Sok, — SRETEHERRREMTAY

gk, EEn, LTS, Sy, BTEFNWRERMTA? seEHESHS, S
BT 5 S
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3.3n+19 &4

3In+1ja)f: (L BAREN, URnEBE, NPEnERI2;
Bin3e (301, NERI—1TsE

52162>824>2->1

EREF oS IHEX A

2

B 1B 1B
An+1 =
3an + 1» ﬁﬂ%n%%ﬁ'é&

NENZFEL N
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3.3n+19 2

X~

X~

~ERBHIEN,

C¥IA1EN=123,45 NS E

1545251545251 >
25154525154 32>1>+

3510516584 321>+
45251 245251

531658 >4>2>1>

(=g KGN



3. 3n+1/s] 28

mE— NG, NER, ITESWANYEN, WEMnNFFE~
NI EEEEEHETFIO2OIHETRT? EETFI4O2 1018
IR BT BT ARE?

3n+1[E] B E 2042 50FE, X PR ASyracuselgil, AAIEHE,
Collatz|a]8f, Hassejg3i, Ulamja8i, ThwaitesiE185%.

FFn < 137 x 250 FEXE{SREE

28



3.3n+17[ A4

%E—/I\%E@Uan NIEF, SMERRANWEN, WEMNFFIE™
F IS RERGEE T422>01MEIRFR? EET422>10918

MRz mB AR’
%% 3n+1]a] & N
iMax = 100; 17
n = randi(iMax)
vec(l) = n;
i=1; ans =

while vec(i)~=1

if mod(vec(i),2)==0 A1 E 11
1) cveclil /2
else vecli+1) =veclil/2; 17 52 26 13 40 20 10 5 16 8 4
vec(i+1) = 3*vec(i)+1; 5| 12 = 18
end
I=1+1; > 1 4 2 1 4 2 .

end



XFn =2FF

2k 52kl 5o 521 5

— PN EEXEHME: NEXNTENn, FIFE—TU/NFn, NIFBRLL
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3.3n+19 2

Sn=4k+1, 4k+3 8k+1, 8k+3, 8k+5-ZZ ¥ WEKFIr

H I/ N FnagIn e

2

e AL TPET
An+1 =
3a, + 1, WMRn AT

ATARAFREERRFIA, BAIBIAN—EEEXTRIE

)
b
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3. 3n+1/s] 28

Kan bl —Mnie, Sls—EME

AEE: MnFFiaER=E£09%85 (EE1HIL) AEE: 52168 >4>2>1
g MITAKE fifg: 5
BAYTEE. — RN ERETF BKA YTEE: 16
RESEME MEREESENNTESHNBFHNINN RESEME: 2
ATAZIC®AEE: AKX T ERTE MR AIRICERME: 7 - 16

7—->22->11->34->17->52->26->13-40-20-10->5->16->8-4-52->1
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3. 3n+19 &

ATiEiC =L SRR T A erE ARt asniE

1242221

221242221
3210252162824 2221
42221

521628 242221
623210 2521628 24 22 =21
12222112342 172522262 132402202 1025216282 4>2->1

82 4>2->1
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3. 3n+1 &4

&, BTk
N F—MNEEMYEN, ZERTEMBTNRTIRE,

BRA2B9 R IMFRABERE (n); FRIMINERIRATEROM) ;

(12222112 34>17>52>26>132>40>202>10>5>16>8~>4
2221

ZY: B—RANTFERE-—ELELHR, BEREF—EETXHRETESBER.
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3.3n+1/9 24
3n+1[a] A5 T 5 [alBEF:
(1) Fr B MMEERIMmERIR,

(2) FrTBMEINRTS EMiE
(3)
(4)

3) X¥FrBMIN, E(n) BIR
4) SFErBE N, O(n) B BR




3.3n+1/9

RFn)ZRRAFINIAAEE, F(n) LR, SnfFEFTARRNXR?
plgn: HnEHEANE, EEHFN)<n?

4
350 10 X10
9 [
300 |- _
8 [
250 - f‘::-.' ‘-._' - an
:......o. '-- - 6 L
200 | el
... 5 |
150 *'-.'- oy n
100 3r
2 L
50
1 [
0 0
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3 ° 3 n-l-] fé] ﬁ inn;elxo_olog;zeros(n,l);

index_2 = zeros(n,1);
m_1=0;

O(M)/E(m)M L2 AY Sn@T L5, m2=0;
O(n)/E(m)MIthPRE 7 vecll =k

while i<=2 || vec(i)~=1

0.8 . . . . if mod(vec(i),2)==0
vec(i+1) =vec(i)/2;
[ X 7711 m_1=m_1+1;
07K Y 0.668237 | else
vec(i+1) = 3*vec(i)+1;
0.6 1 . m_2=m_2+1;
end
i=i+1;
0.5r . end

index_1(k) =m_1/(m_1+m_2);
index_2(k) =m_2/(m_1+m_2);

0.4 X 7757 T q
Y 0.331739 en
plot([1:n],index_1,".")
0.3 .r . hold on

) plot([1:n],index_2,".")

0 2000 4000 6000 8000 10000



3.3n+19 2

31 AGN)FTMIINARFSEME. G LFAEGE

clog(n)? HFcE— 1B

%32, AT RN EERSN YTeE. TnN)SnixRZ W7
BN, BEAET) < Kn?? HPKAEE




3. 3n+19] & G = {% 401 Rn {B2K

3a, + 1, WMERn AT

Y. BREFTHzZE-—ELBLHR, BEEXELHRE, TUEFERHLITUZ
B, RRXMOEMEE—FRY (FHI\/IATLAB, TSR IR S ALY )

SME—1TnTtiE, BANEEMMENSERNRL:

(1) FEHREMBLHRNERTE, TEMEANL/2 SEZRLA3/2
(2) FEHBEMBLTUNER B, TEMENL/4 SERLA3/4
(3) HFELMEBE=RELHR, TEMEHNL/E SEXH3/8
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3.3n+19 2

HME—nFiE, BNEEMINSEATL:

(1) FTHREMBTIHRNERVTEH, TEMEH1/2,
(2) FTREMEBTHNERABE, kM A1/4,
(3) &F%&

Ak, B2HEHFETLA
3\ 72 r3\7s 13\ /s
=) G) "G -

Hik, MIESERE TR

=SE

1

/—ﬁ-’:
7@‘}:

= 3/4

£ 43/2
1k 43/4

BEBE=XEBTR, TJeEMA1/8, 5EZH3/8
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3.3n+19 2

KF3n+1EBHAITR, B8 7 —EFpER:

(1) RTerraFC.EverttuERB Y : JLFERFEBIMITER S TFERE = — T,
(2) FESECc, InEBAE, ZELbn/NRIIE, sEuz7El EEFEAIN
PENEATHFTn, tRc=1, FEEZILH.
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3.3n+19 2

3n+1[a) AF FMELSHT
(1) # 20, 25T =1 FENTER:
—1->-2 ->-1
—5->-14->-7--20--10- -5
-17 -» -50-» -25--74 - -37 - —-110 - =55 - —164 - —82 - —41
- —122 » —-61 » —-182 » 91 » —272 » —-136 » —68 » —34 —» —17

EOHEZHNEN’
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3.3n+19 2

Sn+1[e)@E FMELSHT
T =DAETEIR
6—>3 >216>8-24-52->1-6
13- 66 >33 > 166 > 83 - 416 - 208 - 104 - 52 - 26 - 13
17 - 86 - 43 - 216 - 108 - 54 - 27 - 136 - 68 - 34 - 17
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% 7]

W, =an+—, a5 =1, W5eEFa, BIRERTTH

an

(I)7EFm| LR EE R M, ay),n = 1,2, ..., 200089 £ &
2)IRE LR ER, RINAEIa, B9REREETAY
BYA—ME B MREY=f(x)EXIG Lir ElE




£ k4.1

it diFla, = sinn RERIAZS I

(1) A¥EEsEE s a,),n=12,..,N; (2N = 5000) ; R#FZEE, {RIAAESa, BITK
REGFE’

(2) BEEMNLEREFEPUEE QI HE T ANE?

(3) EEXIE[a b] c [-1,1], EHEIFEAEXE[ab]FHR, FFXE (@bl A FEAR A
N, Mg XE[a bR RERTEL?
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SN SHEN

FibonacciZ{%/ HIE=fa
BRSO

JEFOIEREN

~———  3n+1[a]fA

46



.@f '{' ‘r <7 [ » {
R LIIIEY
|I_.""' | A}
University of Science and Technology of China

Q&A?

TH¥E AR
LR B EFH

7 i
Y JEE Email: xiaoyazhai@ustc.edu.cn
Fn i Homepage: https:/xiaoyazhai.github.io/
: Lab: http://gcl.ustc.edu.cn/

47


mailto:xiaoyazhai@ustc.edu.cn
https://xiaoyazhai.github.io/
http://gcl.ustc.edu.cn/

	幻灯片 1: 数学实验 实验四：数列与级数
	幻灯片 2: 实验目的
	幻灯片 3: 无穷数列&无穷级数
	幻灯片 4: 无穷数列&无穷级数
	幻灯片 5: 无穷数列&无穷级数
	幻灯片 6: 1. Fibonacci数列
	幻灯片 7: 1. Fibonacci数列
	幻灯片 8: 1. Fibonacci数列
	幻灯片 9: 1. Fibonacci数列
	幻灯片 10: 1. Fibonacci数列
	幻灯片 11: 1. Fibonacci数列
	幻灯片 12: 1. Fibonacci数列
	幻灯片 13: 1. Fibonacci数列
	幻灯片 14: 1. Fibonacci数列
	幻灯片 15: 1. Fibonacci数列
	幻灯片 16: 1. Fibonacci数列
	幻灯片 17: 1. Fibonacci数列
	幻灯片 18: 1. Fibonacci数列
	幻灯片 19: 1. Fibonacci数列
	幻灯片 20: 1. Fibonacci数列
	幻灯片 21: 1. Fibonacci数列
	幻灯片 22: 2. 调和级数
	幻灯片 23: 2. 调和级数
	幻灯片 24: 2. 调和级数
	幻灯片 25: 2. 调和级数
	幻灯片 26: 3. 3n+1问题
	幻灯片 27: 3. 3n+1问题
	幻灯片 28: 3. 3n+1问题
	幻灯片 29: 3. 3n+1问题
	幻灯片 30: 3. 3n+1问题
	幻灯片 31: 3. 3n+1问题
	幻灯片 32: 3. 3n+1问题
	幻灯片 33: 3. 3n+1问题
	幻灯片 34: 3. 3n+1问题
	幻灯片 35: 3. 3n+1问题
	幻灯片 36: 3. 3n+1问题
	幻灯片 37: 3. 3n+1问题
	幻灯片 38: 3. 3n+1问题
	幻灯片 39: 3. 3n+1问题
	幻灯片 40: 3. 3n+1问题
	幻灯片 41: 3. 3n+1问题
	幻灯片 42: 3. 3n+1问题
	幻灯片 43: 3. 3n+1问题
	幻灯片 44: 练习
	幻灯片 45
	幻灯片 46: 课堂总结
	幻灯片 47

