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TAZ—ERHEE

TA5—# ¥ ( Taylor series) :
B Dx=a TOEEMDENSDEBEIMELTHABEZRIER,
ZFOMBERIEETTA—ER,

(f)()

et L@

fx) =@+ f (@)(x - )+

D @- (f)()(x— ay

x=0 ZHILELIZTA5—#HEk m)
~78—1) 2% ( Maclaurin series)

(£)(0) (f)”(O)
o X% 4+

(x —a)”

f(x) =1£(0) + f~ (0)x +

Maclaurin
AaVhSURO#ESE 7



TAT—ERDMMEFEEER

EE (Myth) : f(x) Dx=a DTAT—ERIZ&KDE LT
x=a IEFETUMRIL LARLY

B (Truth): §XRIEFEFTEEI NIL
xD [LUNER B T B AR 3L

R SR G

-0 IX <+

—L.5=——9

f(x) = sin(x) D23IRETH f(x) = cos(x) D2IEETD
x=0 TOTAF7—EH x=0 TOTA5—EH 8
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2EMTHO /M aRIA

2EHTH/INI AR
REER (Mantissa: M) ¥e# & (Exponent: E)
2ERFTRIA :
M x 2E a,b,c,de f, ENEN 0 F=I&1

/J\#,QE 1

1° abcdef - x 2E

Mantissa Exponent

12SM < 2| &3

51:1011001 2% = 89 (102
2HERMFIR: 1.011001 x 2110

$

HEEHRIF: 1.390625 x 2° =89
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2EBFE/NH AR - x 27FD 1.1 x 27Ep
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l | |
1 =1
v DEFEZLT, L ostaxLT.

HERDTORIIRE

N T’f7 EBRHZHAWVSIRE
FILOdYXLEEA.
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TAS—EBRIZCLIBEDE -

REHORE - (1= M, <2) ZHET .

$ -

ZDT=HIZf (x) =§ Zx =a (1= a<?2)
TTA5—RHELTHENHEEFRTELFE.

- ¥

f) == D x = a TTA7—RH

Taylor(x) = 2— x—a)+x—a)y—-(x—-a)P¥+x—a)*-—
x—a)’+x—a)— (x—a)’ ++(=D"(x—a)”
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TAS—ERDHE: f(x) :i PRl 1= x< 2
FTERE

2R N R IR BB DR
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REEBDIE TREEZADIZHE] =oa)

Flx) == fEI: 1= x <2
X
RAE MO EUR2MTE T SIS E4DICHE

AE
216 220 224 232
T4 5 —REH

(i)M=1.00xxxX:- a=1.125
1 =Mp <1.25

(ii) M =1.01xxXxXX:-- a=1.375 3 5 6 7 10
1.25=M, <15

(iii) M = 1.10XXXX: a=1.625 3 5 6 7 9
1.5=M, <1.75

(iv) M = 1.1IXXXX¢*" a=1.875 3 5 §) 7 9
1.75=M <2
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(bisection 1~1.25)

a=1.375
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l END l
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l END l
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1 = M,< 45/32 4 7 8 9 13
a2

M = 1.XXXXX: a=109/64
45/32 = M <2

42 () ExE TR 1 57 E
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(i) M=1.XXXX"" a=35/32
1= M, <19/16

(ii) M = 1.XXXX:+ a=83/64
19/16 = M, <45/32

(iii) M = 1.XXXX-+- a=99/64 3 5 6 7 10

45/32= My <27/16

(iv) M = 1.XXXX¢+ a=59/32

27/16 = My, <2 22
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(i)M= 1 OOxxxx a=1.125

1 =Mp <1.25

(ii) M = 1.01xxXXX:-- a=1.375 3 3) 6 7 10
1.25=M, <1.5

(i) M = 1.10XXXX:-- a=1.625 3 5 6 7 9
1.5=5M, <1.75

(iv) M = L.1IXXXX¢+e a=1.875 3 3) 6 7 9

1.75=M, <2

(i)M= l XXXX a=35/32
1= M, <19/16

(i) M = 1. XXXX-+- a=83/64

19/16= M, <45/32

(iii) M = 1.XXXX-+- a=99/64 3 5 6 7 10

45/32= M, <27/16
(iv) M = 1.XXXX>+- a=59/32
27/16 = M, <2 25
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Thank you for your attention!
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Newton’s method

Newton’s method step:

Fist, Start with an initial approximation x, close to c.
Second, Determine the next approximation by the formula :

_ f(xo)
f (x0)
Third, Continue the iterative process using the formula :
fO)
f(xn)
Last, until the root is found to the desired accuracy.

x1=x0

Xn+1 = Xn

» Poor global convergence properties
» Dependent on initial guess
« May be too far from local root
« May encounter a zero derivative
* May loop indefinitely

YA

=Y

32



Examples of disadvantages

flx)

On the left, we have Newton’s Method finding
a local maxima, in such cases the method will
shoot off into negative infinity.

filx)

Newton's Method has entered an
infinite cycle. Better initial guesses
may be able to alleviate this problem.
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Division Value

Division Value

e
[

2 region case

1 —=Taylor 4th terms

——Taylor 3rd terms

Taylor 5th terms

T Lo K

——Taylor 3rd terms
—=—Taylor 4th terms
Taylor 5th terms

i
e

0.01
S
&
<> o
15
i g
—+—Taylor 3rd terms B}
—o—Taylor 4th terms é
Taylor 5th terms o
—<—Ideal value <
1 1.1 1.2 1.3 1.4 1.5
* Centervaluea=1.25 1<x <15 *
0.01
S
&
]
Q
g 0.005
—+—Taylor 3rd terms io
—=—Taylor 4th terms 2
Taylor 5th terms &
——Ideal value <
0

1.6

1.8 2

1.6 18 2

Center value a=1.75 1.5<x <2

. . 1
Taylor series expansion of -
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Division Value

Division Value

057

——Taylor 3rd terms

——Taylor 4th terms
Taylor 5th terms

——Ideal value

1 1.1

Center value a=1.125 1 <

1.2

——Taylor 3rd terms

——Taylor 4th terms

Taylor 5th terms
——Ideal value

Center value a=1.625 1.5 <

Approximate error

Approximate error

4 region case

%1072

——Taylor 3rd terms

t —=—Taylor 4th terms

Taylor Sth terms

<x<1.25

x107
——Taylor 3rd terms
| —=—Taylor 4th terms
Taylor Sth terms
S
*‘\*‘\* /*"'*/X .
5 1.6 1.7

x < 1.75

Division Value

Division Value

0571

——Taylor 3rd terms

—<—Taylor 4th terms
Taylor 5th terms

——Ideal value

1.3

Approximate error

%1072

——Taylor 3rd terms

t —=—Taylor 4th terms

Taylor Sth terms

Center value a=1.375 1.25 <

——Taylor 3rd terms

—<—Taylor 4th terms
Taylor 5th terms

——Ideal value

1.8

Approximate error

%1073

——Taylor 3rd terms

L —=—Taylor 4th terms

Taylor Sth terms

Bours SOl

1.8

Center value a=1.875 175 <

Taylor series expansion of

x <2
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RBFD/PNIRDUEDERE

2EBTHINIARE:
R#ER (Mantissa: M) ¥e# & (Exponent: E)
2ERRIA
M X ZE ab,cde f, - FNEN 0 Ef=IL
ING = n
Ollabcdef... x 2E 05=<M < 1|&13
Mantissa Exponent

f51:1011001 2% = 89 (104
2HERMFEIR: 0.1011001 x 2111

1082 FRIT: 0.6953125 x 27 = 89
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2B 05 = x < 1
%Eiﬁi”a D 1,51;@1,._:2/\&

216 220 224- 232
T4 5 —RBEH

3
28 216 224— 232
(i)M=0.10xxxx::

0.5=M;<0.75 a=0.625
(i) M = 0.11xXXXX-** 3 6 8 9 12

[1] M = 0.1XXXX-
0.5=SM,<1 a=0.75

0.75=M,<1.0 a=0.875

{REER My D /ISR 2T B2 R THEBZE25 3.

bﬁiﬁ’éﬂ \%ll

T4 5 —RE

(i) M=0.100xxxx-

0.5=M;<0.625 a=0.5625

(i) M =0.201xxXXX:-* 3 6 7 8 11
0.625=M,<0.75 a=0.7125

@it) M = 0.110xXXXX" 3 5 6 7 9

0.75SM, <0.875 a=0.8125
(iv) M =0.111xxxx-- 3 5 6 7 9
0.875=M,<1.0 a=0.9375

IREER My /NEE3HT B % R CHERE 45 B 37



MHIgZE8 DR ITI=EE

1
f@) = - 405 = x<1
e e MD@/J\*!;&,.Amayéﬁrﬁaués 538

mE
T4 5 — R 216 220 224 232

(i) M=0.1000xxXX:"
0.5= M<0.5625 a= O 5313

(i) M =0.2001xxxX-" 2 4 5 6 8
0.5625=Mj <0.625 a=0.5938
(iii)) M =0.1010xxxX-:- 2 4 5 6 8
0.625=M_ <0.6875 a=0.6563
(iv) M=0.1011xXXX: 2 4 5 6 8
0.6875=M<0.75 a=0.7188
(V) M =0.1100xXXXX:"" 2 4 5 6 7

0.75=M_<0.8125 a=0.7813
(vi) M=0.1201xXXX"" 2 4 5 6 7
0.8125=Mj <0.875 a=0.8438
(vii) M =0.1110xxXX-: 2 4 5 5 7
0.875=Mj <0.9375 a=0.9063
(viii) M =0.1111xxXXX" 2 4 5 5 7
0.9375=M, <1 a=0.9688
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{RELER: 1.XXXX ]

& TEDKEEZRI-OHD
— WBRTAT—EHFHERIIRF

REER: 0. LXXXX

24bit FEZBH=HIZIE TA5—EHT
PEIB8NEIT FE6IEET

PEIF1657E|T FESEET

PEIZ327ET SF4IEET
AEINIELL,
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T—o—READEOHDERRZE (1)

TAS—REAEBETOIHEDIGE
1
94 Za_(x_a)+(X—a)2 —(X—a)3
1
® _ OiE: AE!(LUT Look Up Table) [CERtELTEA T

® y=xa FE1ME

® -y’ ZE1M
1

@ g=_-y+y’ -y’
1 . -

&5 FE2[E MFEE4[

FERIMBESRICORTHBERIE X




—

F—5—]

A

FD=HDEHERIZ (2)

TAS—REMEFTOHREDILGE

gs = — (=) + (x— @)t — (x— )+ (x—a)*

1
® _ OiE: AE!(LUT Look Up Table) [CERtELTEA T

® y=x-a FHE1ME

® -y’ ZE1E
1

@ g=—-y+y' -y +y*

a

_ % (-2 +2) FHEIE MNFEIE

25t FH2[H MEE4-
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f(x) =

LUT OB (X

Q|r

—(x—a)+x—a)¥—-(x—a)3+.....

W L UT 2SIz sE

SEIANEIDEES — LUT (Z4T—F

address

00
01
10

11

!

M= 1.XXx

LUT
a=1.125 D&
a=1.357 D%k
a=1.625 D&
a=1.875 D&

REER/NEL R, 2 HTT:ER

LUT: Look Up Table
(Memory)
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7 EREDIETHREZ85 &

]
1 N
f(x) = - PEIE 1= x <2

HEB MyD/NURSHTE T 1RIEZ8DIZ /Al

EAEIEIEIES
7—,{ 7-&55 28 216 220 224 232

(i) M=1.000XXXX:"

1 =My<1.125 a=1.0625
(i) M =1.001xxXXX::
1.125=M, <1.25 a=1.1875
(ili)) M =1.010xxXXX::
1.25=M <1.375 a=1.3125
(iv) M =1.011xxXxX--
1.375=MD <1.5 a=1.4375
(V) M =1.200XXXX:"

1.5=Mp <1.625 a=1.5625
(vi) M =1.101xxXXX:
1.625=MD <1.75 a = 1.6875
(vii) M= 1.110XXXX::"
1.75=M,<1.875 a=1.8125
(viii) M = 1.11IxXXXX"
1.875=M, <2 a=1.9375




ZNDGEE:

BT (2)

1=MD <2
B 1 1 1 1
TA45— 28 216 220 224 232
EEARXIELH
[1] M = 1.0000xxxx-- (1 =MD <1.0625) x=1.03125 2 4 4 5 7
[2] M = 1.0001xxxx--- (1.0625=MD <1.125) x=1.09375 2 4 4 5 7
[3] M = 1.0010xxxx--- (1.125=MD <1.1875) x=1.15625 2 4 4 5 7
[4] M = 1.0011xxxx--- (1.1875=MD <1.25) x=1.21875 2 4 4 5 7
[5] M = 1.0100xxxx--- (1.25=MD <1.3125) x=1.28125 2 3 4 5 6
[6] M = 1.0101xxxx--- (1.3125=MD <1.375) x=1.34375 2 3 4 5 6
[71 M = 1.0110xxxx--- (1.375=MD <1.4375) x=1.40625 2 3 4 5 6
[8] M = 1.0111xxxx--- (1.4375=MD <1.5) x=1.46875 2 3 4 5 6
[9] M = 1.1000xxxx--- (L.5=MD <1.5625) x=1.53125 2 3 4 5 6
[10] M = 1.1001xxxx--- (1.5625=MD <1.625)x=1.59375 2 3 4 5 6
[11] M = 1.1010xxxx--- (1.625=MD <1.6875=1.65625 2 3 4 5 6
[12] M = 1.1011xxxx--- (1.6875=MD <1.75) x=1.71875 2 3 4 5 6
[13] M = 1.1100xxxx--- (1.75=MD <1.8125) x=1.78125 2 3 4 5 6
[14] M = 1.1101xxxx--- (1.8125=MD <1.875)x=1.84375 2 3 4 5 6
[15] M = 1.1110xxxx--- (1.875=MD <1.9375)x=1.90625 2 3 4 5 6
[16] M = 1.1111xxxx-- (1.9375=MD <2) x=1.96875 2 3 4 5 6
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() DTAZ—RERZ(3)

R2HE DS 1=MD <2
EE il 1 1 il 1
T4 5— 28 216 220 224 232
EHERXEN

[1] M = 1.00000XXXX:--

(1 =MD <1.03125) x=1.015625

[2] M = 1.00001XXXX:*

(1.03125=MD <1.0625) x=1.046875

[3] M = 1.00010xxxX- -

(1.0625=MD <1.09375) x=1.078125

[4] M = 1.0001L1XXXX:--

(1.09375=MD <1.125) x=1.109375

[5] M = 1.00100XXXX:--

(1.125=<MD <1.15625) x=1.140625

[6] M = 1.00101XXXX::*

(1.15625=MD <1.1875) x=1.171875

[71 M = 1.00110XXXX: -

(1.1875=MD <1.21875) x=1.203125

[8] M = 1.0011LXXXX- -

(1.21875=MD <1.25) x=1.234375

[9] M = 1.01000xXXX- -

(1.25=<MD <1.28125) x=1.265625

[10] M = 1.01001xXXX-

(1.28125=MD <1.3125)x=1.296875

[11] M = 1.01010XXXX::*

(1.3125=<MD <1.34375)x=1.328125

[12] M = 1.01011XXXX:+*

(1.34375=MD <1.375) x=1.359375

[13] M = 1.01100xxxx:-*

(1.375=MD <1.40625) x=1.390625

[14] M = 1.01101XXXX:"*

(1.40625 =MD <1.4375)x=1.421875

[15] M = 1.01110XXXX:"*

(1.4375=MD <1.46875)x=1.453125

[16] M = 1.01111XXXX:::

(1.46875=MD <1.5) x=1.484375

[17] M = 1.10000XXXX:**

(1.5=<MD <1.53125) x=1.515625

[18] M = 1.10001xXXX-

(1.53125=MD <1.5625)x=1.546875

[19] M = 1.10010XXXX:**

(1.5625=MD <1.59375)x=1.578125

[20] M = 1.10011XXXX:**

(1.59375=<MD <1.625) x=1.609375

[21] M = 1.10100xxxx::*

(1.625=MD <1.65625) x=1.640625

[22] M = 1.10101XXXX:"*

(1.65625 =MD <1.6875)x=1.671875

[23] M = 1.10110XXXX:**

(1.6875=MD <1.71875)x=1.703125

[24] M = 1.10111XXXX--

(1.71875=MD <1.75) x=1.734375

[25] M = 1.11000XXXX-

(1.75=MD <1.78125) x=1.765625

[26] M = 1.11001xxXXX-

(1.78125=MD <1.8125)x=1.796875

[27] M = 1.11010XXXX:**

(1.8125=<MD <1.84375)x=1.828125

[28] M = 1.11011XXXX: -

(1.84375=MD <1.875) x=1.859375

[29] M = 1.11100XXXX:"*

(1.875=MD <1.90625) x=1.890625

[30] M = 1.11101XXXX:"*

(1.90625 =MD <1.9375)x=1.921875

[31] M = 1.11110XXXX:"*

1.9375=MD <1.96875) x=1.953125

[32] M = 1.11111XXXX--

(1.96875=MD <2) x=1.984375
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