R *@ uﬁ}‘)ww velvr —
VB S R n Qeinee d‘a_fgzz»mtj /%i fﬂﬁ .
- 1L —e.a, , Sihanleli e ' st maT
—_— : —7_, 'tghmacaz M WV‘"(‘?( YA
— e . 7‘7_3’14/;)442& blemy -~ €4 yidigan
B R\ \*_A_iﬂgul‘ = 070 lqu qﬁ Wg fhm S d‘ﬁvw,
4 }740&{_ /a}‘olludu Carm £ o QLV:/( /WJ\
— = (i ramc#‘-ﬁw/l 1Aat—
- chmgM,(, fﬂLJ‘aW v‘*&w;ﬁ/%-}—rw&\aa‘(

JTCF a/f Cornne / w /4A/
= S oo A s
— acleSs’ e r;_,_,\_w
Y/mu&ﬁbn 8 [.L]
— Solw mzazw toat (V- Oflessvse bz m&,of
= w/ort Yt Syace gL Lot A
@ P Yuilel - ahd —tzaf "
//V/'WM Pr»kozﬂllw 2

(/) alleuatial well X’ Aw/aé
s — ¢quatrone 5
clieffc / (7) bt 4 solre MW Nus
[(4) Y‘M, . ]
LN Visualihy o or gtewnic [opessa

% ) /’lef o el At [




ell= P osedness (ve. (- poscdress )

S U A D aeT
- Ul/que

e S —MMMM&E%__L&_M_L—’

© n nuww‘J@W rma/(aﬁﬂﬂ«gﬁ
e fa ble .

problena  may boe SN };uicc(/ DW’P Wl Sr(t/l(l’,'\/(
F

_— Meatine of ,wm/lw%'/ o 2 /ﬂmL[w/\

’ a,/«wnﬂmxz — doesnt  1atreduce mﬂﬁvn‘ﬂw
m ill -boma’m/o) T (7L M-yw&/

v ndeton. number ‘!

Drolo/cm
kMJam.cc mafZ.. p/'ﬁb Lv&ﬁ//po{«tj(aé
nL N ajéo’rffz-m 7)) s ) /\/ ﬂ/‘/
_Q; A AL
‘ L[l 2% @M 5}(%/%,7

hinte = 7411/.7‘:

n/ M Spaels i e
[‘/l‘l‘flly‘dja ouns
Amiapive difteumecs
dift. . MM{M& 249,
no%[ﬂbk MMM J

VK/‘M}L DY’d&\ /@){// DI’W(@L
oupli . luply fuschins
At €49 poly.
| poid mafrices Q/M/LM Wm
@ ; ﬁpMX/MM U/ /Mé/r‘ﬂw/ﬁ)




..“"‘;i — _S'UVL A ro[:[em 747 %Tﬁk :
/7‘ or Comg__a\rlg_k it 7

_j‘émm I AE

e

g S ument Lartor
B humay) e e
Iy S‘vc{om Nolte

e e ﬁﬂm crrp i inpud T

h v

:_@‘ /)armq Cdm}gm‘z/ﬁm o= , *
e =

@L’f}fmwm IR B n,//:w,ﬁ ‘MMA ermr‘

Furning  nfhite Info 74h//t :" 7_
ot oft at cone ﬁdl‘vf q .
(’ﬂ-Mb/{ ﬁmaﬂm/w ot

i ?ﬁ o Wz/ma | 4 -
Jd 3 g

pprexe s d la/t ',‘

g OiaBIE




Pa Y >
Craan 1+
M\rii/




4 @, ’Daz’u Evvor QL WW Emr
Compote— Fx) £ R—R

x +Hrue  in pul=
'!QC K,) fVML O(/d"p hr

A

24 approx. (hpat
£ a/ﬂpmx A ctron ¢ valuadron
7137%/ Lrroyr = 20 )?) 10/)()
= ] )'{j £0c) + (CRESCC IR
= S )=<800) M/
CofL evr
| e /elfobr ) [// ‘ Sl
—’ ot N O o Ao et fnedii,
| 2pprva functne o . on_aproc il
—é‘/—wj Iapidt ket hpiS .

=T
P =

za/wzce,af/ a%oﬂ//m« Ao ed et A 7
M &/\/w;" /

L bz Ao __sw(5) (v 3127 TS

[anlr sejeo  Sihjx = x -3
Y zli 5 ¢
@ Sih x wxx
Sh/Z) =~ Sih/2)
S 3/

i
oo peqphd Juft eM Coupn




Aot o

ey

e -ﬁ(f)“f(x) T ) e ITY . kg L 077
B k2 ,f‘(x) = S‘/k(?)—— LY TR B
— LK) - p//f)‘ L0 50 3927 = —aliéda

e =7ct T

e ——————————

B

WNeote * 1A ﬁ,,f V2 dB) Z;};’oﬂﬁ‘gi(‘/ihf j“D/ fe,
P et Lack ot~ bict conld Arie Sane Slfa

r—z;l What- czoc d,éwt%mv(/ ﬂ%’@/x—//
21" dpwghartc 2

e (o
oy Truncabeon Eppor ¢ Fournddy Frre~ )/Qi £ ,.

‘ ) i) Fruncation errec\ — - ok cald e
i :E()Q-ﬁ ). ] eract  ardbrede (bat wﬂ:z/ A4 ;&1 pesa tf
i ‘ /s 3 = {tvul rou - — Sorcthn,
i B P A s 22 7 eattart A

‘ o AM /17

E 'eréﬂf'M /h‘ﬁnl/( Series

. d’mmﬁyx — PAuite dFF. <

* dLrmrating Hedafive Sefbence before Conlte rene

W ,’f n&, )e Zzw@@} &%

w




!,\ R

——— |
————— ———————

mzfé( - WQ/)

'_'t /':ﬁ-()( ,) =5y ’ﬁkmu,v,/ﬁ{ L/X/)

h

TR ‘f‘bum{/}wmr

@ Fende Difference A?’,/VIJ)C/W'
| e Flxetr) - F(x)

/
A

— [(aylors fleoren
lueh) = Pl) « ALC) e A% L) <= =

= HK) £ KL Cr) ¢ 4‘“ Ye), oelxret

%mhwam B '

£iln) = Plret) -ty 70/ #/)A#f/@))

= =7 P“e) = g% M

¢

rowndmf} errvim

rowndiby e o - = € =

”be) fwf(/r%}*(ﬂ) o (1 Peh)) <FG)) ) £ 2
g A e o

//mét/ /‘MW Lyror

/Mj)'rélé'
o G
= Mp 200 T DiC) IR

g

vy e



® - all numerical values, input, intermediate, and output
are rounded

- Example: truncation vs. rounding error
- tradeoff between rounding error and truncation error
.~ when using finite-precision, floating-point arithmetic |
. - problem: computing the change in the surface areaA | |
 of the Earth if its radius r ~= 6370 km changes by a e
given amount Ar. Two different formulas are used:
- one from geometry, AA = 4 T (r + Ar)*2 — 4 Tt rf2 :
that is theoretically exact (assuming perfect real
@  arithmetic), and |
i - for small Ar, large rounding error -> inaccurate
- for large Ar, small rounding error -> accur te
- the other a simple approximation derived fro
~ calculus, AA =8 mr Ar, whose accuracy dep:
" the amount by which the radius changes

%

- for small Ar, small truncation error ->




