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intcpr(Ca, Ch)f
_ double d — abs(a fs b fs) - =
I1f(a sc+b sc + EPS < d)return 1 ~ //0cp (outside)

??_,1f(b sc+d + EPS < o sc) return 1 _ //0cp (B in A)
fj1f(a sc+d - EPS - b. sc)return 20 cp (AnB
71f(abs(a sc+b Sc - d) < EPS)return -3 //1 cp (outs1de)
- 51f(absa sc+d ‘a.sc) < EPS)return 1 1 cp (BinA)
,_‘j_1f ,abs(a sc+d b SC) < EPS)retum 4 / / 1 cp (A m B)




oW x(rad)%_’*‘ &‘) % (fpgzrgg
~;dOUble arg(double 5, double b double C){ -
return aces( (b*b+c c-a a) /(Z*b*c))

L

¥ e <k wv%—étfsr‘?o:s (rad) S5 |

: ( |:| if;zf? ﬁ J)

P retate(P v, double S){ .
return P(V real()*cos(s) V. 1mag()*Sm(S)
B . Vreal()*sm(s) + v1mag()*cos(s) )




. ,i fvector<P> res A
P X e umt(b fs a fs)
,f;_,;"'1f(cpr(a b) >= 3){

. res.push_ back(a fs - x)
ff‘_;}else 1f(cpr(a b) ){ - |
= double §= »arg(b sc abs(b fs-a fs) a. sc)
res push back(a fs + rotate(x s
. res push back(a fs + rotate(x s))

return res ... . __




~ vector<P> cpClrcleLme(C a, L x){
%Vect0r<P> res; 'A -
. P e normal(x fs x sc) fs |
. P p -—-lme cp(x L(a fs, a fs+n))
",'/;»-;,;"1f(abs(abs(a fs- p) d)<EPS)
res. push back(p)
':.j-'_-_}else 1f(abs(a fs-p)+EPS<d){
D 1en sqrt(a sc*a.sc - norm(a fS'P))
P cp len umt(x fs - x sc)
. ;f.'res push back(p o Cp)
's_";'i-f_-;'!fres push back(p Cp) =

. - = - J




-""i"vector<P> ClrcleCrossPomt(C a C b){
| double d = abs(a fs - b. fs)

:‘-f1f(a sc + b Se = d+EPS)return O

fi.-1f(a sc < b sc)swap(a b) =
7-'_1f(b sc + d <asc+ EPS)return area(b)

double sl -~ arg(b sC, a SC d) 52 = arg(a S, b SC d) “
j_dc)uble ir = - (a.sc*a. s sm(sl*Z) + b.sc™b.sc sm(sZ*Z) )/ 2
_f";'--fretum a sc a sc 51 + b sc*b SC 82 tl‘l




‘fli";Vector<L> Tangenthe(C < P p){
| .Vector<L> 1‘68

__Pa—cfs+csc umt(p Cfs)

. Vvector<P> B CpClrcleLme( C(C fS abs(c fs- P) L(a a+normal(c fs- p) fs) )

:for(mt 1= O 1<b 81ze() 1++){
| = push back( L(p, c fs + c sc umt(b[ ] C fs)) )

| returnres;




~ vector<L> CommonTangenthe(C a, Cb){ -

fvector<L> res
- 1f(a SC+EPS - b sc)swap(a b) -
?‘__1f(a - b)return res; / / JE» = /u é: -n,\fﬁ*ﬁ_ff’

| f?P p (b fs—a fs)*a sc / (a sc+b SC) Ta fS
ﬂ’-'_¥}_1f(abs(a p)+EPS>a sc)res - A]acenthe(a,p)




| 0r<L>C0meaH8¢- ,Lfln‘afi' B

" 1f(abs(a sc—b sc) - EPS){ -
pa1r<P Pon = normal(umt(b fs -a. fs)*a sc)
- res. push back(L(a fs+n fs b fs+n fs));
 Tes. push back(L(a fs+n sc b fs+n sc))

}else{

P p= (b fs—a fs) a sc/ (a sc—b sc) + a. fs
B 1f(abs(a p)+EPS>a e

Vector<L> th Ad]acenthe(a'p)

for(mtl O1<tmp 31ze() 1++)res push back(tmp[1]) |

l‘etumreS, s s




