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double x=0.3*3 + 0.1;
double y=1.0;

if (x==y) cout<<“Equal”;
else cout<<“Not equal”;

A common fix: {{£FH abs(x-y)<eps {E/9/Fm&HEZFRNE
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for (int i=0; i < n; i++) sum+=x[i]*x]i];
return sqrt(sum);

BHFRIMIA:
maxElement=max(x[i]); y[i]=x[i]/maxElement;
for (int i=0; i < n; i++) sum+=y[i]*y]i];
return sgrt(sum) * maxElement;

Rounding vs truncation: [FJAF /&R AN,  mitis BUEE 5 A bR 2= A 472

E—fgith, 7 LI{# HKahan summation (compensated summation)
Python 3.12FF4Gsum{EFBRYERH TR —



https://docs.python.org/3.12/whatsnew/3.12.html
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CWE-190: Integer Overflow or Wraparound
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https://cwe.mitre.org/data/definitions/190.html
https://nvd.nist.gov/vuln/detail/CVE-2023-32434
https://github.com/felix-pb/kfd/blob/main/writeups/smith.md
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All models are wrong, but some are useful

2.3 Parsimony

Since all models are wrong the scientist cannot obtain
a “‘correct” one by excessive elaboration. On the contrary
following William of Occam he should seek an economical
description of natural phenomena. Just as the ability to
devise simple but evocative models is the signature of the
great scientist so overelaboration and overparameteriza-
tion is often the mark of mediocrity.

2.4 Worrying Selectively

Since all models are wrong the scientist must be alert to
what is importantly wrong. It is inappropriate to be con-
cerned about mice when there are tigers abroad.

Box, George E. P. (1976), "Science and statistics" (PDF), Journal of the American Statistical Association
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« ZETERRELS
. Eﬁéﬂj\ x + Ax
- IR f(x)
flx+Ax) — f(x) = Ax f'(x)
(FPEEH)
wWf € Cx,x + Ax], M3AE € (x, x + Ax),
flx+Ax) — f(x) = Ax - f($)
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G, x4 ‘ w [yge=

- R f(x)
flx+Ax) — f(x) = Ax f'(x)

(R
Bef € Clx, x + Ax], M3IE € (x,x + Ax),
flx + Ax) — f(x) = Ax - f'(§)
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o HIN: x4+ Ax

- W& f()
flx+Ax) = f(x) = Ax f'(x)

X IRE I BOR L] = £/ (x)

c |If'(x)| > 1?
c |If'(x)| < 1?
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o BIN: x+ Ax |fEHiEE =
- HHE: f(x)
flx+Ax) — f(x) = Ax f'(x)
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https://arxiv.org/abs/1709.00869
https://dl.acm.org/doi/pdf/10.1145/2856030
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Beyond computational simulation

“TFEBIWM” Computational lens
 Computational biology
* Algorithmic game theory
 Computational phase transition

Comparison with discrete math:

* A continuous perspective is needed even for the classic
“combinatorial” max-flow problem

* Many problems about Boolean functions, can be reduced to
a continuous analog thanks to the Invariance Principle.
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Figure 5 by Szegedy et al. 2013 CC-BY 3.0.
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IMEEH) EZRHSHES (a)f(b) <0, NfE
(a, D)HFEH —MRHESf(r) =0

Figure 1.1 A plot of f(x) = x3 + x — 1. The function has a root between 0.6 and 0.7.
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Bisection Method

Given initial interval [a, b] such that f(a) f(b) <0
while (b — a)/2 > TOL
c=(a+b)/2
if f(c) =0, stop, end
if f(a)f(c) <0
b=c
else

end
end
The final interval [a, b] contains a root.
The approximate root is (a + b)/2.

ag Co by
a < b,
a; ¢ by

Figure 1.2 The Bisection Method. On the first step, the sign of f(cg) is checked.
Since f(cg)f(bg) <0, set a; = ¢y, by = bg, and the interval is replaced by the right half
[a1,b1]. On the second step, the subinterval is replaced by its left half [as, bo].
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* FEIRIENE:

—x;41 = 9(x;),i =0,1,2, ...

+ A—TEEL: eg g(x) =x+1
- BE, X TESRTg, WNR x; BEl, N—
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* xiy1 =9(x;),i=0,1,2,...

g TIES R, R x WL W —E sl @ —4A
7"

* g(lim x;) =lim g(x;) by continuity
l—00 [—00
. lim g(x;) = lim Xi+1 by definition of x;,4

. Then g(Jim xl) = hm X471 = lim x;

l—)OO

* Thus, r:= lim x; |s a flxed point of g

l—)OO
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Figure 1.3 Geometric view of FPIl. The fixed point is the intersection of g(x)
and the diagonal line. Three examples of g(x) are shown together with the first
few steps of FPI. (a) g(x) =1-x3 (b) g(x) =(1-x)'/3 () g(x)=(1+23)/(1 +3:2).
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Xip1 = g(x;),i =012, ...
x1 = g(xo)

x; = g(xq1) 57
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— xj41 = 9(x;),i=10,1,2,...

EM: #gRESTS, rifiEgr) =1 S=|9'()| <
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Xig1 —T=90;) —g) =g (&) (x; — 1)
iaei = |x; =l 'ﬂﬂﬁeiﬂ = |g'(&)le;
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Xig1 =7 =90;) —gr) =g (E)(x; —1)

iaei = |x; =l Ijl\”ﬁel?l = |g'(&)le;

X7 S =g (M| <1 NEESBEIRI— 08,
gD < (S+1)/2

FRLUREZDZLAS + 1) /289EE a1
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o XTHRAIF NS %2 K7
o« [RREUEHRF?
e fr+Ar)+eg(r+Ar) =0

fr)+Arf'(r) + eg(r) + e(Ar)g'(r) + 0((Ar)?) =0
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o« FRRITHERBIARSHIRE, ILIREREN
eg(x), MR 25 2 K7
e fr+Ar)+eg(r+Ar)=20

fr) +Arf'(r) + eg(r) + e(Ar) g’ (r) + 0((Ar)?) =0
BHEWAN(f'() +eg' () = —f () —eg(r) = —eg(r)

~ 9 9
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 Sperner’s lemma: 235338 FH (Rent split calculator)
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