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Perpendicular(Line(A, B Line(M, B
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Find (MeasureOf(Angle(C, A, M

ABCDE
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Find(x
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Parallel(Line(A, D Line(B, C
Equals(LengthOf(Line(A, D LengthOf (Line(B, C
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Equals(LengthOf(Line(A, B LengthOf (Line(D, C
Find (MeasureOf (Angle(D, B, A
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Find(LengthOf(Line(A, C

ABC

AB AC BC
Equals(LengthOf(Line(A
Equals(LengthOf(Line(A
Equals(LengthOf(Line(B, C X
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#include<stdio.h>
#include<math.h>
#include<string.h>

#include<iostream>
#include<sstream>

#include<algorithm>

#include<set>
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#include<map>
#include<queue>
#include<string>
#include<bitset>
#include<functional>
#include<random>

using namespace std

#define REP( i, a, n) for(int i= a; i<= n;++ i)

int Value=1e8

vector<char> BasePoint
struct Expression
int x,y
Expression
Expression (int x, int y) :x(x),yly
bool operator
bool operator

Expression(x+b.x,y+b.y

Expression toperator
this="this+b

Expression operator const Expression

Expression(x-b.x,y-b.y

Expression toperator

this="this-b
struct Line
char x,y
Line (char x char y X(X),yly
Line repr const
Line u this
u.x=u.y) swap(u.x,u.y

u

bool operator const Line &b) const
bool operator const Line &b) const
bool operator const Line &b) const
Line u this->repr
Line v = b.repr
u.x!'=v.x U.X<V.X

u.y<v.y

sourcelLine
map<Line,int> BaselLine

const Expression & b
const Expression b
Expression operator const Expression

const Expression

const Expression

X X
O T
X X
< <
O T

< <

X X
O T
X X
< <
O T
< <
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map<Line,int> length
map<Line, Expression> length2
map<pair<Line,Line>,int> parallel
map<pair<Line,Line>,int> perpendicular
map<Line,vector<char Point Line
struct Angle
char x,y,z
Angle (char x char y char z X(x),yly),zlz
Angle repr() const
Angle u this
u.x>u.z) swap(u.x,u.z
u

bool operator const Angle & b) const
Angle u = this->repr
Angle v = b.repr
u.x!=v.x U.X<V.X
u.y'=v.y u.y<v.y
Uu.z<v.z
void pr
//printf("%c%sc%c",x.X,y.X,2.X);

sourceAngle
map<Angle,int> degree
map<Angle,Expression> degree2
map<Angle,int> BaseAngle
struct Triangle
char x,y,z

Triangle (char x char y char z X(x),yly),zlz
bool operator const Triangle & b) const
x!=b.x x<b.x
y'=b.y y<b.y
z<b.z
sourceTriangle

map<Triangle,int> BaseTriangle

map<char,vector<char Point Circle
struct Term
int type
Line 1
Angle ang
Expression val
Question
struct Line Equation
int varl, var2, var3, var4
Expression val

int Line fa
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int Angle fa

int Find(int fa

//0, 11=12

//1, 11+12=13

//2, 11°2+12"2=13"2

//3, 11/12=13/14

vector<Line Equation

struct Angle Equation
int varl, var2, var3

int x falx

Base Line Equation

al=aZ2
al+a2=180
//2, al+a2=a3
//3, al+a2+a3=180
vector<Angle Equation
struct Logic Form
char p

Line 1

Angle ang
char c

Term t

//0,
//1,

Base Angle Equation

int CreatePoint(char x
auto &y:BasePoint y==X
BasePoint.push back(x

int CreatelLine(Line 1
BaselLine.count (1
int t Baseline.size
sourcelLine|t 1
BaselLine[l t

int CreateAngle(Angle a
BaseAngle.count(a
int t BaseAngle.size
sourceAngle|t a
BaseAngle a t

int CreateTriangle(Triangle a
BaseTriangle.count(a

int t BaseTriangle.size
sourceTriangle|t a

BaseTrianglela t

bool isEqual(Angle a, int b
degree.count(a)tidegreelal==b

bool isEqual(Angle a
degree.count(a
degree2.count(a

Angle b
degree.count(b
degree2.count(b

BaselLine|l

x7x:falx

BaseAnglela

BaseTrianglela

degreela
degree2|a

Find(fa, falx

degreelb
degree2 (b
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int u Find(Angle fa, CreateAngle(a Vv Find(Angle fa
CreateAngle(b
u==Vv

bool isEqual(Line a, Line b

length.count(a)&&length. count(b lengthlal==1ength|b
length2.count(a)&&length2. count(b length2[al==1length2|b
int u = Find(Line fa, CreatelLine(a v = Find(Line fa, CreatelLine(b
u==v

void getValue(int x
Value'=1e8
Value = x
auto &t:degree2
auto v = t.second
degree|t.first Value“v.x+v.y

degree2.clear
auto &t:length2
auto v = t.second
length[t.first Value“v.x+v.y

length2.clear

//a=b

void getValue(Expression a, Expression b
Value'=1e8
a==b

getValue((b.y-a.y)/(a.x-b.x

//a+b=c
void getValue(Expression a, Expression b, Expression c
Value'!=1e8
getValue(a+b,c

//ax+b=0
void getValue(int a, int b
a Value'=1e8
int x b/a
X a‘x+b getValue(x

//ax”2+bx+c=0
void getValue(int a, int b, int c

Value!=1e8
a getValue(b,c
double delta sqrt(b*b-4*a*c
int x1 b+delta a), x2 b-delta a
x1 long long)a*x1*x1+(long long)b*x1+c
getValue(x1l
X2 long long)a*x2*x2+(long long)b*x2+c
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getValue(x2

//a=b
void LineEquation(Line a, int b
a sourceLine/Find(Line fa,CreatelLine(a
length2.count(a)) getValue(length2|al, K Expression
length|a b

//a=b
void LineEquation(Line a, Expression b
b.x LineEquation(a,b.y
Value'!=1e8 LineEquation(a,b.y+b.x"Value
a = sourcelLine|Find(Line fa,CreatelLine(a
length2.count(a getValue(length2/al, b

length2/a b

//a=b
void LineEquation(Line a, Line b
isEqual(a,b
int u = Find(Line fa,CreatelLine(a v = Find(Line fa,CreatelLine(b

a sourcelLinelu b sourcelLine|v
length.count(a
Line falv u

length.count(b
Line falu v

length2.count(a)&&length2. count (b
Line falu %
getValue(length2/a!,6 length2|b

length2.count(a
Line falv u

length2.count(b
Line falu %

Line falu Vv

//a+b=c
map<pair<Line,Line>,Line> Base Line Equation2
//a-b=c
map<pair<Line,Line>,Line> Base Line Equation3
void LineEquation(Line a, Line b, Line c
b<a) swap(a,b
Base Line Equation2.count({a,b
LineEquation(Base Line Equation2|{a,b}!,c
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Base Line Equation2|{a,b}|=c
Base Line Equation3.count({c,a
LineEquation(Base Line Equation3|{c,a}!,b

Base Line Equation3|{c,a b
Base Line Equation3.count({c,b
LineEquation(Base Line Equation3|[{c,b}!,a

Base Line Equation3|{c,b}|-a

//a/b=c/d
map<pair<pair<Line,Line>,Line>, Line> Base Line Equation4
void LineEquation(Line a, Line b, Line c¢, Line d

isEqual(a,c LineEquation(b,d
isEqual(b,d LineEquation(a
isEqual(a,b LineEquation(c,d
isEquali(c,d LineEquation(a,b
pair<pair<Line,Line>,6 Line> ret a,bj,c

Base Line Equation4.count(ret
LineEquation(Base Line Equation4|ret!,d

Base Line Equation4|ret|-=d

void AngleEquation(Angle a, int b
//  printf("[%c%c%c]=%d\n",a.x.x,a.y.x,a.z.x,b);
a sourceAngle Find(Angle fa,CreateAnglel(a
degree2.count(a getValue(degree2/al , Expression b
degreela b

void AngleEquation(Angle a, Expression b

b.x AngleEquation(a,b.y

Value'=1e8 AngleEquation(a,b.y+b.x*Value
a sourceAngle Find(Angle fa,CreateAnglel(a

degree2.count(a getValue(degree2ial b

degree2|a b

void AngleEquation(Angle a, Angle b
//  printf("[%c%c%C]=[%Cc%Cc%c]\n",a.x.x,a.y.x,a.2.x,b.x.x,b.y.x,b.z.x);
isEqual(a,b
int u = Find(Angle fa,CreateAngle(a v
Find(Angle fa,CreateAngle(b
a sourceAngleu b = sourceAngle|v
degree.count(a
Angle falv u

degree.count(b
Angle falu Vv
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degree2.count(a)&idegree2.count(b
Angle falu Vv
getValue(degree2/al degree2|b

degree2.count(a
Angle falv u

degree2.count(b
Angle falu Vv

Angle falu v

//a+b=180

map<Angle,Angle> Base Angle Equation2

void AngleEquation2(Angle a, Angle b

// printf("[%c%c%C]+[%C%Cc%Cc]=180\n",a.x.X,a.y.X,a.2.X,b.x.x,b.y.x,b.z.x);
isEqual(a,b AngleEquation(a AngleEquation(b
Base Angle Equation2.count(a
AngleEquation(Base Angle Equation2ial,b

Base Angle Equation2/al=b
Base Angle Equation2.count(b
AngleEquation(Base Angle Equation2/b]|, a

Base Angle Equation2/b|-a

//a+b=c
map<pair<Angle,Angle>,Angle> Base Angle Equation3
//a-b=c
map<pair<Angle,Angle>,Angle> Base Angle Equation4
void AngleEquation(Angle a, Angle b, Angle c
//
printf (" [%c%c%C]+[%C%C%C]=[%C%Cc%Cc]\n",a.x.x,a.y.x,a.z.x,b.x.x,b.y.x,b.z.x,C
.X.X,C.Y.X,C.Z2.X);
b<a) swap(a,b
Base Angle Equation3.count({a,b
AngleEquation(Base Angle Equation3[/{a,b}|,c

Base Angle Equation3|{a,b}|=c
Base Angle Equation4.count({c,a
AngleEquation(Base Angle Equation4|{c,a b

Base Angle Equation3|{c,a}!=b
Base Angle Equation4.count({c,b
AngleEquation(Base Angle Equation4|/{c,b}|,a

Base Angle Equation4|{c,b}|-a

CVBB ACM Team - https://wiki.cvbbacm.com/



Last
update:
2020/08/09
18:32

2020-2021:teams:namespace:[]
OmatlabOD 0000

https://wiki.cvbbacm.com/doku.php?id=2020-2021:teams:namespace:%E5%B0%8F %E5%9IE%8Bmatlab%E7%9IA%84%ES%AE%IE%ET %8E%B0%E6%96%BI%E5%BCY%EF

void AngleEquation2(Angle

//

printf (" [%c%c%C ]+ [%C%C%C ]+

.X,C.X.X,C.Y.X,C.Z2.X);
Angle Equation e

e.varl = CreateAngle(a
e.var2 = CreateAngle(b
e.var3 = CreateAngle(c

Base Angle Equation

void CreateEquation(Term a

a.type b.type
a.type b
a.type b
a.type b
a.type b
a.type b
a.type b
// else throw;
bool isExist(Angle a
bool isExist(Line 1
bool isExist(Line 1, char
BaseLine.count(1l
a==1.x]| |a==l.y
Point Line.count
auto &t:Point Lin
bool isProportional(Line a

a, Angle b, Angle c

[%Cc%Cc%c]=180\n",a.x.x,a.y.x,a.z.x,b.x.x,b.y.x,b.z

.push_back(e

Term b
LineEquation(a.l,b.l

.type LineEquation(a.l,b.val
.type LineEquation(b.l,a.val
.type getValue(a.val, b.val
.type AngleEquation(a.ang,b.ang
.type AngleEquation(a.ang,b.val
.type AngleEquation(b.ang,a.val

BaseAngle.count(a
BaselLine.count (1
a

1
ell

Line b, Line c, Line d

bool isCollinear(char a, char b, char c
a==b| |a==c| |b==c
Line AB(a,b BC(b,c CAlc,a
isExist(AB isExist(AB, c
isExist(BC isExist(BC,a
isExist(CA isExist(CA,b
bool isParallel(Line a, Line b
parallel.count({a,b parallel.count({b,a
bool isIntersect(Line a, Line b
auto &t:BasePoint isExist(a,t isExist(b,t

char getNode(Line a, Line
auto &t:BasePoint

b
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isCollinear(a.x,a.y,t isCollinear(b.x,b.y, t

void PointLiesOnLine(Line a, char b
LineEquation(Line(a.x,b),Line(a.y,b
int cnt BasePoint.size
REP (i cnt

Angle x(a.x,b,BasePoint
Angle y(a.y,b,BasePoint
isExist(x isExist

a

'_l. '_l.

y) ) AngleEquation2(x,y

void ThePythagoreanTheorem(Line a, Line b, Line c
Line Equation e
e.varl = CreatelLine(a
e.var2 CreatelLine(b
e.var3 = CreatelLinel(c
Base Line Equation .push_back(e
void TrianglesTheorem(Triangle
Angle Al = Angle . X
Angle A2 = Angle
Angle Bl = Angle
Angle B2 = Angle
Angle C1 = Angle
Angle C2 = Angle
Line ABl(a.x,a.y
Line AB2(b.x,b.y

//55S

Triangle b

T 0O T 9 T QD

a
y4
y4
z
z
.y
y
a.z
b.z

T O N NXK < X
<< T T TO

isEqual(AB1, AB2
AngleEquation(Al
AngleEquation (Bl
AngleEquation(Cl

//SAS

isEqual (AB1, AB2
LineEquation(CAl
AngleEquation(Al
AngleEquation(Cl

isEqual (AB1,AB2
LineEquation(BC1
AngleEquation(B1
AngleEquation(Cl

isEqual (BC1,BC2
LineEquation(AB1
AngleEquation(Al

isEqual (BC1,BC2
A2

B2

C2

isEqual (BC1,BC2
CA2
A2

C2

isEqual (CAl, CA2
BC2
B2
C2

isEqual (CAl, CA2
AB2
A2

isEqual (CAl, CA2

isEqual(B1,B2

isEqual (Al A2

isEqual(C1,C2
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AngleEquation(B1,B2

//ASA
isEqual (Al A2 isEqual (B1,B2 isEqual (AB1, AB2
LineEquation(CA1l, CA2
LineEquation(BC1,6BC2
AngleEquation(C1,C2

isEqual (Al ,A2)&8isEqual (Cl,C2 isEqual (CAl, CA2
LineEquation(BC1,BC2
LineEquation(AB1, AB2
AngleEquation(B1,B2

isEqual (B1,B2)&&isEqual (Cl, C2 isEqual (BC1,BC2
LineEquation(AB1, AB2
LineEquation(CAl, CA2
AngleEquation(Al,A2

//AAS
isEqual (Al ,A2)&8isEqual (Bl, B2
isEqual (BC1,BC2
LineEquation(CAl, CA2
LineEquation(AB1, AB2
AngleEquation(C1,6C2

isEqual (CAl1, CA2

LineEquation(AB1, AB2
LineEquation(BC1,BC2
AngleEquation(C1,C2

isEqual (Al A2 isEqual(C1,C2
isEqual (BC1,BC2
LineEquation(CAl, CA2
LineEquation(AB1, AB2
AngleEquation(B1,B2

isEqual (AB1,AB2

LineEquation(CAl, CA2
LineEquation(BC1,BC2
AngleEquation(B1,B2
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isEqual (B1,B2)&&isEqual (Cl, C2

isEqual (CAl1, CA2

LineEquation(AB1, AB2
LineEquation(BC1,BC2
AngleEquation(Al,6 A2

isEqual (AB1,AB2

LineEquation(BC1,6BC2
LineEquation(CAl, CA2
AngleEquation(Al,6 A2

isEqual (Al isEqual (A2

isEqual(AB1, AB2

LineEquation(CAl, CA2
AngleEquation(B1,B2
AngleEquation(C1,6C2

isEqual (CAl, CA2

LineEquation(AB1, AB2
AngleEquation(B1,6B2
AngleEquation(C1,C2

isEqual (Bl isEqual (B2

isEqual (AB1,6AB2

LineEquation(BC1,6BC2
AngleEquation(Al,6 A2
AngleEquation(C1,C2

isEqual (BC1,BC2

LineEquation(AB1, AB2
AngleEquation(Al,6 A2
AngleEquation(C1,C2

isEqual(Cl isEqual(C2

isEqual(CAl1, CA2

LineEquation(BC1,BC2
AngleEquation(Al,6 A2
AngleEquation(B1,B2

isEqual (BC1,BC2

isEqual (CAl1, CA2

isEqual (AB1,AB2
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isEqual (BC1,BC2

LineEquation(CAl, CA2
AngleEquation(Al,6A2
AngleEquation(B1,B2

//AA
isEqual (Al ,A2)&8isEqual (Bl,B2
AngleEquation(C1,C2
LineEquation(AB1,AB2,BC1,BC2
LineEquation(AB1,AB2,CAl1, CA2
LineEquation(BC1,BC2,CA1, CA2

isEqual (Al A2 isEqual(C1,C2
AngleEquation(B1,B2

LineEquation(AB1,AB2,BC1,BC2
LineEquation(AB1,AB2,CA1l, CA2
LineEquation(BC1,BC2,CA1, CA2

isEqual(B1,B2)&&isEqual (Cl, C2
AngleEquation(Al,6A2

LineEquation(AB1,AB2,BC1,BC2
LineEquation(AB1,AB2,CA1, CA2
LineEquation(BC1,BC2,CA1l,6 CA2

//SAS
isProportional (AB1,AB2,BC1,BC2)&8isEqual (B1,B2
AngleEquation(Al,6A2
AngleEquation(C1,C2
LineEquation(AB1,AB2,CAl1, CA2
LineEquation(BC1,BC2,CA1, CA2

isProportional (AB1,AB2,CA1,6 CA2 isEqual (Al A2
AngleEquation(B1,B2

AngleEquation(C1,C2
LineEquation(AB1,AB2,BC1,BC2
LineEquation(BC1,BC2,CA1, CA2

isProportional (BC1,BC2,CAl,CA2)&aisEqual (Cl,C2
AngleEquation(Al,6A2

AngleEquation(B1,B2
LineEquation(AB1,AB2,BC1,BC2
LineEquation(AB1,AB2,CA1,6 CA2
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//SSS
isProportional (AB1,AB2,BC1,6BC2 isProportional (AB1,AB2,CA1l, CA2
AngleEquation(Al,6 A2
AngleEquation(B1,B2
AngleEquation(C1,C2

/10 0

isParallel (AB1,AB2)&&isParallel (BC1,BC2)aaisParallel (CAL, CA2
AngleEquation(Al,6A2

AngleEquation(B1,B2

AngleEquation(C1,C2

LineEquation(AB1,AB2,BC1,BC2

LineEquation(AB1,AB2,CA1,6 CA2

LineEquation(BC1,BC2,CA1,6 CA2

//HL
isEqual (Al isEqual (A2
isProportional (BC1,BC2,6AB1,AB2
AngleEquation(B1,B2
AngleEquation(C1,C2
LineEquation(AB1,AB2,CA1, CA2
LineEquation(BC1,BC2,CA1, CA2

isProportional (BC1,BC2,CAl1, CA2
LineEquation(AB1,AB2,BC1,BC2
LineEquation(AB1,AB2,CA1, CA2

isEqual (Bl isEqual (B2
isProportional (CAl,CA2,6AB1,6AB2
AngleEquation(Al,6 A2
AngleEquation(C1,C2
LineEquation(AB1,AB2,CA1, CA2
LineEquation(BC1,BC2,CA1,6 CA2

isProportional (CAl,CA2,BC1,BC2
AngleEquation(Al,6 A2
AngleEquation(C1,C2
LineEquation(BC1,BC2,CA1, CA2
LineEquation(AB1,AB2,BC1,BC2

isEqual(Cl isEqual(C2
isProportional (AB1,AB2,CAl1, CA2
AngleEquation(B1,B2
AngleEquation(C1,C2
LineEquation(BC1,BC2,CA1, CA2
LineEquation(AB1,AB2,BC1,BC2
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isProportional (AB1,AB2,BC1,BC2
AngleEquation(B1,B2
AngleEquation(C1,C2
LineEquation(BC1,BC2,CA1,6 CA2
LineEquation(AB1,AB2,CAl,6 CA2

Logic Form dfs(string &s, int 1, int r

Logic Form log

sl b dfs(s, 1 r
s.substr(l "Line("
char A B
REP(i,1 r isupper(s|i
A A sli
B sli

log.1 Line(A,B
CreateLine(log.l

log
s.substr(l "Angle("
char A B C
REP(i, 1 r isupper(s|i
A A=5sli
B B sii
C sii

CreatelLine(Line(A,B
CreatelLine(Line(B,C
log.ang = Angle(A,B,C

log
s.substr(l "Circle("
char A
REP(i,1 r isupper(s|i A
log.c = A
log
s.substr(l “LengthOf ("
log.t.type
log.t.l = dfs(s,1 r.l
log
s.substr(l "MeasureOf ("
log.t.type
log.t.ang = dfs(s,1 r).ang
log
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s.substr(l "Equals ("

Term lhs, rhs

int sum

REP(i, 1 r
sli (! sum
sii ! sum
sii b sum
lhs dfs(s,1 i .t
rhs dfs(s,i r .t
break

CreateEquation(1lhs, rhs

log
s.substr(l "Perpendicular("
Line lhs, rhs
int sum
REP(i, 1 r
sii (! sum
sli ") sum
sli b sum
lhs dfs(s,1 i L
rhs dfs(s,i r .
break

perpendicular/| {lhs, rhs

log
s.substr(l "Parallel ("
Line lhs, rhs
int sum
REP(i, 1 r
sii (! sum
sii ! sum
sli b sum
lhs dfs(s, 1 i .l
rhs dfs(s,i r .l
break

parallel| {lhs, rhs

log
s.substr(l "PointLiesOnLine("
char lhs
Line rhs
int sum
REP(i, 1 r
sii (! sum
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sli ") sum

sii b sum

REP(j,1 i isupper(s|j
lhs slj
break

rhs dfs(s,i r .1

break

Point Linel/rhs|.push back(lhs

log
s.substr(l "PointLiesOnCircle("
char lhs
char rhs
int sum
REP(i, 1 r
sii (! sum
sii ! sum
sli b sum
REP(j,1 i isupper(s!j
lhs slj
break
rhs dfs(s,i r .C
break

Point Circlelrhs|.push back(lhs

log
s.substr(l "Find("
Question = dfs(s,1 r .t
log
log.t.type
int pos num
REP(i,1,r
s[i ‘x') pos = 1i
isdigit(s|i num = num s[i]-'0’
pos
log.t.val Expression num
log
int sign sign pos
REP(i,1,r
sii '+') sign sign pos i
sii ‘-') sign sign pos i
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sign
int num X
REP(i, 1, pos
isdigit(s|i num=num

num) X num
num
REP(i, pos r
isdigit(s|i num=num

num, X num

Value==1e8) log.t.val = Expression(x

log.t.val Expression
log

sign pos<pos
int num
REP(i,1,sign_pos
isdigit(s(i num=num

int x tmp
REP(i,sign pos pos
isdigit(s(i tmp=tmp

tmp) X tmp
tmp
REP(1i,pos r
isdigit(s(i tmp=tmp

tmp) X tmp

Value==1e8) log.t.val Expression(sign®x, num

log.t.val Expression
log

sign pos=pos
int num
REP(1i,sign pos r
isdigit(s|i num=num

int x tmp
REP(i, 1, pos
isdigit(s|i tmp=tmp

tmp) X tmp
tmp
REP(i,pos+1,sign pos
isdigit(s|i tmp=tmp

tmp) X tmp

Value==1e8) log.t.val Expression(x,sign

num+sign*x*Value

num
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log.t.val Expression sign‘num+x*“Value
log

// throw;

//a/b=c/d
void solveProportional(Line a, Line b, Line c, Line d
a = sourcelLine/Find(Line fa,CreatelLine
b = sourceLine|[Find(Line fa,CreatelLine
c = sourcelLine|[Find(Line fa,CreatelLine
d sourceLine Find(Line fa,CreatelLine
Expression
va=length.count(a) 7Expression lengthlal):length2.count(a) 7length2[al:Expr
ession(1e8,1e8
Expression
vb=length.count(b) 7Expression length|b]):length2.count(b)7length2[b]| :Expr
ession(1le8, 1e8
Expression
vc=length.count(c) 7Expression length[c]):length2.count(c)?length2|c]:Expr
ession(1le8,1e8
Expression
vd=1length.count(d) 7Expression length|d]) :length2.count(d) 7length2[d] :Expr
ession(1le8, 1e8
va+vb+vc+vd).y>=1.5e8

o 0 T 9

va.y--1e8
//a=cb/d
vd. x long long)vc.y*vb.y%vd.y
VC.X vb.x LineEquation(a, (long

long)vc.y*vb.y/vd.y
VC.X
long long)vc.y*vb.x%vd.y
LineEquation(a,Expression((long
long)vc.y*vb.x/vd.y, (long long)vc.y*vb.y/vd.y

vb. X

long long)vb.y*vc.x%vd.y

LineEquation(a,Expression((long
long)vb.y*vc.x/vd.y, (long long)vc.y*vb.y/vd.y

vb.y==1e8
//b=ad/c
VC.X long long)va.y*vd.y%svc.y
va.X vd.x LineEquation(b, (long

long)va.y*vd.y/vc.y
va.Xx
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long long)va.y*vd.x%svc.y

LineEquation(b,Expression((long
long)va.y*vd.x/vc.y, (long long)va.y*vd.y/vc.y
vd. x
long long)vd.y*va.x%svc.y
LineEquation(b,Expression((long
long)vd.y*va.x/vc.y, (long long)va.y*vd.y/vc.y
vC.y==1e8
//c=ad/b
vb.x long long)va.y*vd.y%vb.y
va.X vd. x LineEquation(c
long)va.y*vd.y/vb.y
va.Xx
long long)va.y*vd.x%vb.y
LineEquation(c,Expression((long
long)va.y*vd.x/vb.y, (long long)va.y*vd.y/vb.y
vd. X
long long)vd.y*va.x%vb.y
LineEquation(c,Expression((long
long)vd.y*va.x/vb.y, (long long)va.y*vd.y/vb.y
vd.y==1e8
//d=cb/a
va.x long long)vc.y*vb.y%va.y
VC.X vb.x LineEquation(d, (long
long)vc.y*vb.y/va.y
VC.X
long long)vc.y*vb.x%va.y
LineEquation(d,Expression( (long
long)vc.y*vb.x/va.y, (long long)vc.y*vb.y/va.y
vb. X
long long)vb.y*vc.x%va.y
LineEquation(d,Expression( (long

long)vb.y*vc.x/va.y, (long long)vc.y*vb.y/va.y

long
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//a.xd.xX"2+a.x*d.yX+a.y*d.xX+a.y*d.y=c.xb.xX"2+c.yb.xX+c.xb.yX+c.yb.y

//(a.xd.x-c.xb.x) X*2 + (a.x*d.y+a.y*d.x-c.yb.x-c.xb.y) X + a.yd.y-
c.yb.y =0

getValue(va.x*vd.x-vc.x*vb.x,va.x"vd.y+va.y"vd.x-vc.y"vb.x
vc.x*vb.y,va.y“vd.y-vc.y"vb.y

void solveAngle
int tot BaseAngle.size
REP (i tot
Angle u = sourceAngle/Find(Angle fa, i
degree.count(u)) degree|/sourceAngle/i| |=degreelu
degree2.count(u)) degree2|sourceAngle/i| | =degree2|u

auto &e:Base Angle Equation2
auto L = e.first, R = e.second
L = sourceAngle|[Find(Angle fa,CreateAngle(L
R = sourceAngle Find(Angle fa,CreateAngle(R
isEqual(L,R
AngleEquation(L
AngleEquation(R

degree.count(L
AngleEquation(R degree|L

degree.count(R
AngleEquation(L degree(R

degree2.count(L)&&degree2. count (R
getValue(degree2|L|,degree2 R] , Expression

degree2.count(L
AngleEquation(R,Expression degree2|L

degree2.count(R
AngleEquation(L,Expression degree2 R

auto &e:Base Angle Equation3

auto u e.first.first, v = e.first.second, w = e.second
u sourceAngle/Find(Angle fa,CreateAngle(u
v = sourceAngle/Find(Angle fa,CreateAngle(v

https://wiki.cvbbacm.com/ Printed on 2023/10/30 17:22



2023/10/30 17:22 27/37 O0OMatlabO OO 0O

w = sourceAngle|[Find(Angle fa,CreateAngle(w
degree.count(u)&&degree. count(v
AngleEquation(w,degree|u]+degreelv

degree.count(u)&idegree. count(w
AngleEquation(v,degree|w|-degreelu

degree.count(v)&&degree.count(w
AngleEquation(u,degree/w| -degree|v

degree.count(u
degree2.count(w)&idegree2. count (v
getValue(Expression degree|u degree2|v| degree2w
degree2.count(w)) AngleEquation(v,degree2|w
Expression(0,degreelu
degree2.count(v
AngleEquation(w,degree2|v|+Expression degreelu

degree.count(v
degree2.count(w)&édegree2. count (u
getValue(degree2|u! Expression(0,degree(v| ), degree2|w
degree2.count(w)) AngleEquation(u,degree2|w
Expression degree|v
degree2.count(u
AngleEquation(w,degree2|u|+Expression(0,6degree|v

degree.count(w
degree2.count(u degree2.count(v
getValue(degree2/u| , degree2|v|, Expression(0, degree|w
degree2.count(u
AngleEquation(v,Expression(0,degree/w|)-degree2|u
degree2.count(v
AngleEquation(u,Expression degree|w| ) -degree2|v

degree2.count(u)&idegree2. count (v)&&degree2. count (w
getValue(degree2/u| ,degree2|v|, degree2|w

degree2.count (u)&&degree2.count (v
AngleEquation(w,degree2|u|+degree2 v

degree2.count(u degree2.count(w
AngleEquation(v,degree2|w|-degree2/u
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degree2.count(v)&&degree2.count (w
AngleEquation(u,degree2|w|-degree2|v

auto &e:Base Angle Equation
auto u sourceAnglele.varl]|, v sourceAnglele.var2|, w
sourceAnglele.var3

u sourceAngle/Find(Angle fa,CreateAngle(u

v = sourceAngle/Find(Angle fa,CreateAngle(v

w = sourceAngle|[Find(Angle fa,6 CreateAngle(w
isEqual(u,v)&iisEqual(u,w
AngleEquation(u
AngleEquation(v
AngleEquation(w

degree.count (u)&&degree. count (v
AngleEquation(w degreelu| -degree|v

degree.count(u degree.count (w
AngleEquation(v degreelu| -degree|w

degree.count(w)&&degree. count (v
AngleEquation(u degree|v|-degreelw

degree.count(u
degree2.count(w)&idegree2. count (v
getValue(degree2|/v|, degree2|w|, Expression degree|u
degree2.count(w)) AngleEquation(v,Expression
degree|u])-degree2|w
degree2.count(v)) AngleEquation(w,Expression
degree|ul)-degree2|v

degree.count(v
degree2.count(w)&idegree2. count (u
getValue(degree2/u| , degree2/w|, Expression degreelv
degree2.count(w)) AngleEquation(u,Expression
degree|v])-degree2|w
degree2.count(u)) AngleEquation(w,Expression
degreelu])-degree2|u

degree.count(w
degree2.count(u degree2.count(v
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getValue(degree2|u!, degree2|v|, Expr

degree2.count

ession degree(w
u)) AngleEquation(v,Expression

degree|w| ) -degree2|u
degree2.count(v)) AngleEquation(u,Expression
degree|w| ) -degree2|v
degree2.count(u)&idegree2. count (v)&&degree2. count (w
getValue(degree2 u|+degree2|v |, degree2|w| 6 Expression
degree2.count(u)&idegree2. count (v
AngleEquation(w, Expression degree2/u|-degree2|v
degree2.count(u degree2.count(w
AngleEquation(v,Expression degree2ul-degree2|w
degree2.count(v)&idegree2. count (w
AngleEquation(u,Expression degree2|v|-degree2|w
REP(i,1, tot
Angle u sourceAngle Find(Angle fa, i

degree.count (u degree
degree2.count(u

void solvelLine

int tot

REP (1

BaselLine.size
tot

Line u sourceLine|Find(Li

length.count(u)) length
length2.count(u

auto &e:Base Line Equation

auto u e.first.first, v

u
\'
w

sourceLine[Find(Line fa
sourceLine[Find(Line fa
sourceLine[Find(Line fa

length.count (u)&&length.

LineEquation(w, lengthlu

length.count(u)&dlength.

LineEquation(v, length|w

length.count(v)&ilength.

sourceAngleli degree|u
degree2|sourceAngle|i| |=degree2|u

ne fa,i
sourceLine[i| =length|u
length2[sourceLine|i| |=length2[u

2
e.first.second, w e.second
CreatelLine(u
CreatelLine(v
CreatelLine(w
count (v
length|v

count (w
lengthlu

count(w
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LineEquation(u, length|w]|-length|v

length.count(u
length2.count(w

length2.count(v

getValue(Expression lengthlul),length2/v],K length2w
length2.count(w)) LineEquation(v, length2w
Expression(0,lengthlu
length2.count(v
LineEquation(w, length2[v|+Expression lengthlu
length.count(v
length2.count (w)&&length2. count (u
getValue(length2/u| 6 Expression length|v length2|w
length2.count(w)) LineEquation(u, length2w
Expression(0,length|v
length2.count(u LineEquation(w, length2|u
Expression(0, length|v
length.count(w
length2.count (u)&&length2. count(v
getValue(length2/u!,6 length2[v]| 6 Expression length|w
length2.count(u
LineEquation(v,Expression(0,length{w!)-length2[u
length2.count(v
LineEquation(u,Expression(0,length{w])-length2v
length2.count (u)&&length2. count(v)&&length2. count (w
getValue(length2/u|,6 length2|[v]|,6 length2|w
length2.count (u)&&length2. count (v
LineEquation(w, length2|ul|+length2 v
length2.count(u)&élength2. count (w
LineEquation(v,length2|w]-length2[u
length2.count(v)&&length2. count (w
LineEquation(u, length2|w]-length2 v

auto
auto
a=e.first.first.first,b=e.first.first.

e:Base Line Equation4

second,c=e.first.second,d=e.second
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//a/b=c/d
solveProportional(a,b,c,d
pair<Line,Line> u(a,b), vi(c,d
u.second<u.first) swap(u.second,u.first
v.second<v.first) swap(v.second,v.first
Base Line Equation2.count(u Base Line Equation2.count(v
//(a+b)/b=(c+d)/d
solveProportional (Base Line Equation2|ul,b,Base Line Equation2|v]|,d
//(a+b)/a=(c+d)/c
solveProportional (Base Line Equation2|ul,a,Base Line Equation2|v],c

u a,br, v c,d
Base Line Equation3.count(u)&iBase Line Equation3.count(v
//(a-b)/b=(c-d)/d
solveProportional (Base Line Equation3|ul,b,Base Line Equation3|v]|,d
//(a-b)/a=(c-d)/c
solveProportional (Base Line Equation3|ul,a,Base Line Equation3|v],c

u b,a:, v d,c
Base Line Equation3.count(u)&&Base Line Equation3.count(v
//(b-a)/b=(d-c)/d
solveProportional (Base Line Equation3|ul,b,Base Line Equation3|v],d
//(b-a)/a=(d-c)/c
solveProportional (Base Line Equation3|ul,a,Base Line Equation3|v],c

auto &e:Base Line Equation

auto
a-sourcelLinele.varl| K b=sourceLinele.var2], c=sourcelLine/e.var3

a = sourcelLine|Find(Line fa,CreatelLinel(a

b = sourceLine[Find(Line fa,CreatelLine(b

C = sourcelLine|[Find(Line fa,CreatelLinel(c

Expression
va=length.count(a) 7Expression lengthlal):length2.count(a)7length2|al:Expr
ession(1e8, 1e8

Expression
vb=1length.count(b) 7Expression length|b]):length2.count(b)7length2[b]| :Expr
ession(1le8, 1e8

Expression
vc=length.count(c) 7Expression length[c]):length2.count(c)7length2|c]:Expr
ession(1e8,1e8

va+vb+vc).y>=1.5e8
va.y==1e8
vC.x"vc.x==vb.x*vb.x&&vec.x vC.y==vb.x"vb.y
int u sqrt(vc.y“vc.y-vb.y*vb.y
u‘u+tvb.y*vb.y==vc.y*vc.y) LineEquation(a,u

vb.y==1e8
VC.X"VC.X==va.Xx va.xtive.x vec.y==va.x"va.y
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int u sqrt(vc.y*vc.y-va.y"va.y
u‘u+tva.y“va.y==vc.y"vc.y) LineEquation(b,u

vCc.y==1e8
//(a.xX+a.y)"2+(b.xX+b.y)"2
va. X vb.Xx

int u sqrt(va.y“va.y+vb.y"vb.y
va.y‘va.y+vb.y*vb.y==u*u) LineEquation(c,u

//(a.xX+a.y) 2+ (b.xX+b.y)"2=(c.xX+c.y)"2

//(a.x"2+b.x"2-c.x"2) X"2 + (2a.x*a.y+2b.x*b.y-2c.x*c.y) X
+a.y"2+b.y"2-c.y"2 = 0

getValue(va.x"va.x+vb.x*vb.x
VC.X'VC.X,2"va.x"va.y+2*vb.x*vb.y-2*vc.x*vc.y,va.y va.y+vb.y*vb.y
vc.yfvc.y

REP(i, 1, tot
Line u sourceLine Find(Line fa,i
length.count(u)) length/sourceLine|i]|=lengthlu
length2.count(u)) length2/sourceLineli]|=1length2[u

void solve

solveAngle
solvelLine
int cnt BaseTriangle.size
REP (i cnt
auto &t sourceTriangle|i
/00000
Angle xyz(t.x, t.y, t.z
Angle yzx(t.y, t.z, t.x
Angle zxy(t.z, t.x, t.y
Line xy(t.x, t.y), yz(t.y, t.z), zx(t.z,t.x

isEqual(xyz,yzx LineEquation(xy, zx
isEqual(xy,zx)) AngleEquation(xyz,yzx
isEqual(xyz,zxy)) LineEquation(zx,yz
isEqual(zx,yz)) AngleEquation(xyz,zxy
isEqual(zxy,yzx)) LineEquation(xy,yz
isEqual(xy,yz)) AngleEquation(zxy,yzx

/0000
isEqual(xyz ThePythagoreanTheorem(xy,yz, zx
isEqual(yzx ThePythagoreanTheorem(zx,yz, xy
isEqual(zxy ThePythagoreanTheorem(xy, zx,yz

REP(j,1i cnt
auto &tt sourceTriangle!j
/00000
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TrianglesTheorem(t, tt

int check
Question.type
length.count (Question.l
printf("%sd\n", length[Question.l

Question.type
degree.count(Question.ang
printf("%sd\n", degreel[Question.ang

Question.type
Value!'=1e8
printf("%sd\n", Value®*Question.val.x+Question.val.y

void work

REP (i Line falil/=Angle falil=i

BasePoint.clear

BaselLine.clear

length.clear

length2.clear

parallel.clear

perpendicular.clear

Point Line.clear

degree.clear

degree2.clear

BaseAngle.clear

BaseTriangle.clear

Point Circle.clear
auto &t:Base Line Equation) t.clear
auto &t:Base Angle Equation) t.clear

Value 1e8

Base Line Equation2.clear

Base Line Equation3.clear

Base Line Equation4.clear

Base Angle Equation2.clear

Base Angle Equation3.clear

Base Angle Equation4.clear

string s

int n
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cin=>n
cin.ignore
getline(cin,s
stringstream ss
SS<<S
ss>>s) CreatePoint(s
getline(cin,s
stringstream ss2
Ss2<<s
ss2>>s) CreatelLine(Line(s S
REP(i,1,n
getline(cin,s
dfs(s,0,s.size

int cnt BasePoint.size
//0oog
REP (i cnt REP (] cnt REP(k,0O,cnt 11=j&811=k&&] 1=k
isCollinear(BasePoint|[i]|, BasePoint|j |, BasePoint |k
Line AB(BasePoint|[i]|,6 BasePoint]j
Line AC(BasePoint|[i|,6 BasePoint |k
Line BC(BasePoint[j |, 6 BasePoint]j
isExist (AB isExist(AC isExist (BC,BasePoint |1
CreateAngle(Angle(BasePoint|j |, ,BasePoint|i] , BasePoint k

cnt BaseAngle.size
REP (i cnt) REP(j,1 cnt
Angle a sourceAngle|i
Angle b sourceAngle| j
a.y==b.y
/0000

isExist(Line(a.x,a.y) b.x isExist(Line(b.x,a.y),a.x isExist(Line(a.
z,a.y),b.z isExist(Line(b.z,a.y),a.z
AngleEquation(a,b

isExist(Line(a.x,a.y),b.z isExist(Line(b.z,a.y),a.x isExist(Line(a.
z,a.y),b.x isExist(Line(b.x,a.y),a.z
AngleEquation(a,b

cnt BasePoint.size
REP (1 cnt REP (j cnt il=]
REP(x,0,cnt REP(y,0,cnt 11=x&E1 1 =y&&] 1 =x&&] | =y&&x | =y
Angle a(BasePoint|j|,6 BasePoint|[i|, BasePoint|x
Angle b(BasePoint|j|,BasePoint/i|, BasePoint|y
Angle c(BasePoint|[x|,BasePoint/i|,BasePoint|y
//1f (isExist(a)&&isExist(b)&&isExist(c)) AngleEquation(a,b,c);
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/00000
REP (i cnt REP (] cnt REP(k,0O,cnt 11=j&81'=k&&j 1=k
isCollinear(BasePoint[i] , BasePoint|j |, BasePoint|k
Line AB(BasePoint|[i]|,6 BasePoint]j
Line BC(BasePoint|j|,6 BasePoint|k
Line CA(BasePoint|/k|,6 BasePoint|i
isExist(AB)&tisExist (BC isExist(CA
CreateTriangle(Triangle(BasePoint|i|, BasePoint|j |, BasePoint|k

cnt BaseTriangle.size

REP(1i cnt
Triangle t sourceTriangle|i
Angle xyz(t.x,t.y, t.z
Angle yzx(t.y, t.z, t.x
Angle zxy(t.z, t.x, t.y
AngleEquation2(xyz,yzx, zxy

auto &t:Point Circle

int i i<t.second.size i
/00o0o0od
LineEquation(Line(t.first,t.second|1 Line(t.first,t.second|i

vector<Line> diameter
int i i<t.second.size i
int j=i j<t.second.size j
Line AB(t.second[i],t.second/]j

isExist(AB)&&isCollinear(t.second[i],t.second[j],t.first
diameter.push back(AB

int i i<diameter.size i

int j j<t.second.size j

char C t.second|j

char A = diameter(i|.x

char B = diameter[i].y
C!'=ALLC! =B
/aooood
AngleEquation(Angle(A,C,B

int j=i j=diameter.size j
/000000
LineEquation(diameter|i|, diameter/j

/0oood
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auto &t:Point Line auto &p:t.second
PointLiesOnLine(t.first,p
/00000
auto &t:perpendicular
Line A = t.first.first

Line B = t.first.second
A.x==B.x) AngleEquation(Angle(A.y,A.x,B.y
A.x==B.y) AngleEquation(Angle(A.y ,A.x,B.x
A.y==B.x) AngleEquation(Angle(A.x,A.y,B.y
A.y==B.y) AngleEquation(Angle(A.x,A.y,B.x

char o = getNode(A, B

AngleEquation(Angle(A.x,0,B.x
AngleEquation(Angle(A.x,0,B.y
AngleEquation(Angle(A.y,0,B.x
AngleEquation(Angle(A.y,0,B.y

/00000
auto &t:parallel
Line A = t.first.first
Line B t.first.second
char a = A.x, b = A.y
char ¢ = B.x, d = B.y
auto &u:Baseline
Line C u.first
C==A| |C==B
char x = getNode(A, C
char y = getNode(B, C

y

a!=x&&c!=y) AngleEquation2(Angle(a,x,y), Angle(x,y,cC
b!=x&&d!'=y) AngleEquation2(Angle(b,x,y) ,Angle(x,y.d
REP (i
solve
check
throw
int main
int t
cin=>t
t work
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