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1. [5] s ®ap=I3t3 A & runitTest() static = B 3058 o 338 maincpp, H p 7 A Beted
Attribute #g %] e unitTest() & 5% 12 2 BFormula # %] e unitTest() & 3¢ > Al o~ 7R R E AR

Sol:

// main.cpp

#include "BFormula.h"
#include "Attribute.h”
#include <cstdlib>

void main()

{
Attribute::unitTest();

BFormula::unitTest();
system("pause");

}
2. [10] Az B4z P 20 R A2 5 100 B 1 Xo, X1y +.vy Xgg, P00 #0,1,2,...,99 kit £
DG, ApEr - B k4410 Attribute $ 2 4o
int assign1[]={1,3,5,7,9};
int nassignl = sizeof(assignl) / sizeof(int);
Attribute al(assignl, nassignl);



Attribute #g %] ¢ 1 — B & #icevector £+ 2 ok 3 ip st B, ¥ 0 - B A Bk BBk
FEAREBEY, KPP FRAOTHEIR, T EEBPE A FauEiE~ (constructor) 3¢

Sol:

3.

Sol:

4.

/I attribute.h
#pragma once
#include <vector>
using namespace std;

class Attribute

public:

Attribute(int trueVariables[], int nVariables);
private:

vector<int> m_trueVariables;

int m_nTrueVariables;

j3

/] attribute.cpp
#include "Attribute.h"

Attribute::Attribute(int trueVariables[], int nTrueVariables)
: m_nTrueVariables(nTrueVariables)

{
for (int i=0; i<m_nTrueVariables; i++)
m_trueVariables.push_back(trueVariables[i]);
}
[5] 38 Attribute %7 % 3% P 2= 4~ 3058 (copy constructor), &R & B &8 W4k 7 B L &

B G RATE?

/I attribute.h

class Attribute

{
public:
Attribute(const Attribute &src);
I3
/I attribute.cpp 2n 2n+1
Attribute::Attribute(const Attribute &src)
. m_nTrueVariables(src.m_nTrueVariables), [ [1]2]z]4]5]6]7]8] -
m_trueVariables(src.m_trueVariables)
{
}
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int formulal[] = {-1, 999, 999, 998, 1, 4, 999, 3, -1, -1, -1, -1, 6, 5};
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int nformulal = sizeof(formulal)/sizeof(int);
BFormula f1(formulal, nformulal);
FEAREBEY, KPP FRAOTHEIR, T ZEBPE A FauEiE~ (constructor) 5t

Sol:

/I BFormula.h
#pragma once

class BFormula

{
public:

BFormula(int formula[], int nformula);
private:

int *m_formulaTree;

int m_nNodes;

j 3

/l BFormula.cpp
BFormula::BFormula(int formula[], int nformula)

: m_nNodes(nformula), m_formulaTree(new int[nformula])
{

for (int i=0; i<nformula; i++)
m_formulaTree[i] = formula[il;

5. [5] 4 % BFormula £ %] 3 & 45 [ 224 ~ 3 3¢ (copy constructor), R i B aF Bl4c% 7 8
LAV §H L AN

Sol:

/I BFormula.h
class BFormula

{
public:

BFormula(const BFormula & src);
3

/I BFormula.cpp
BFormula::BFormula(const BFormula &src)
: m_nNodes(src.m_nNodes),
m_formulaTree(new int[src.m_nNodes])

for (int i=0; i<src.m_nNodes; i++)
m_formulaTree[i] = src.m_formulaTree[i];

}
ﬂéé%ﬁ%éaﬁﬁf%ﬂ%ﬁ%,** BIELEHE~, FRIBIE b R ¢ @
dangling reference =z 48 5 B~ R 48

6. [5] ¥ % BFormula 5 %] § & chfz4 ~ (destructor) & 3

Sol:

/I BFormula.h
class BFormula

{
public:

virtual ~BFormula(void);
j3

/l BFormula.cpp
BFormula::~BFormula(void)

delete[] m_formulaTree;



7. [10] %45 % BFormula 5% F & <k €38 & 5 (assignment operator) 3% operator=()

Sol:

/I BFormula.h
class BFormula

{
public:

BFormula& operator=(BFormula& rhs);
X

/l BFormula.cpp
BFormula& BFormula::operator=(BFormula& rhs)

if (this == &rhs)
return *this;

delete[] m_formulaTree;

m_nNodes = rhs.m_nNodes;

m_formulaTree = new int[rhs.m_nNodes];

for (int i=0; i<rhs.m_nNodes; i++)
m_formulaTree[i] = rhs.m_formulaTree[i];

return *this;

}
8. [5] # % Attribute & ‘»*F LI H - Bcontains() = A Siil, @ - BEEIEDHEE, ok @
g I“* PR LS RE S Blw @ true, 3R v @ false (57 * vector 4 %] Fiterator
£ {const_lterator 1#";_&,)
Sol:

/] Attribute.h
class Attribute

{
public:

bool contains(const int var) const;
3

/I Attribute.cpp
bool Attribute::contains(const int var) const

{
vector<int>::const_iterator iter;
for (iter=m_trueVariables.begin(); iter<m_trueVariables.end(); iter++)
if (var == *iter)
return true;
return false;
}
9. [20] 3% BFormula#g =4 % —  evaluate = F 5%, @ » — @ Attribute 4~ i2 eh %4, 3-8 £ 7
i 49 «5 EipBHARiEE 0 (4 3B S 7 § 2t BFormuIa B enge 2, it % const K4y i

FEHAR SN, FehiEBay 7 g i3 @~ e Attribute = 2, g const IS TRUSER S 3
FHE B private covfie a0t K RJE b #4i0, E * Attributer:contains() = B i 5t)

Sol:

/I BFormula.h
#include "Attribute.h”

class BFormula
{
public:
bool evaluate(const Attribute& assign) const;
private:
bool evaluate(const int formula[], const int node, const Attribute& assign) const;
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/I BFormula.cpp
bool BFormula::evaluate(const Attribute& assign) const

{
if (m_nNodes>1)
return evaluate(m_formulaTree, 1, assign);
else
return false;
}

bool BFormula::evaluate(const int formula[], const int node, const Attribute& assign) const
{
if (formula[node] == 999) // AND
return evaluate(formula, 2*node, assign) &&
evaluate(formula, 2*node+1, assign);
else if (formula[node] == 998) // OR
return evaluate(formula, 2*node, assign) ||
evaluate(formula, 2*node+1, assign);
else if ((formula[node]>=0)&&(formula[node]<=MaxVar))
return assign.contains(formula[node]);
return false;

}

dod Rt i Bl AN endet, B ZREP & e, A2t xfrz [
/I BFormula.h

#include "Attribute.h"

class BFormula

{
public:

bool evaluatelterative(const Attribute& assign) const;
3

// BFormula.cpp
bool BFormula::evaluatelterative(const Attribute& assign) const

{
int i, result, *formula = new intfm_nNodes];
for (i=0; i<m_nNodes; i++)
formula[i] = m_formulaTree[i];
for (i=m_nNodes-1; i>0; i--)
if ((formula[i]>=0)&&(formula[i]<=MaxVar))
formula[i] = assign.contains(formulali]); // 1: true, O: false;
else if (formula[i] == 999) // AND
formula[i] = formula[2*i] && formula[2*i+1];
else if (formula[i] == 998) // OR
formula[i] = formula[2*i] || formula[2*i+1];
result = formula[1];
delete[] formula;
return result;
}

assert #cit /e TH L& £ {1,438} £{1,2,4,56,8}F17 1% KA 4 ch 4

1,35} 4 % T4 kB 5 5 L, HHED unitTest() &5

Sol:

/I BFormula.h
class BFormula
{
public:
static void unitTest();
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}

/I BFormula.cpp
#include <cassert>
void BFormula::unitTest()

{
Il (x1 and x4) and ((x6 and x5) or x3) 999:AND, 998:0R, -1:NIL, variables:1~100

int formulal[] = {-1, 999, 999, 998, 1, 4, 999, 3, -1, -1, -1, -1, 6, 5};
int nformulal = sizeof(formulal)/sizeof(int);

BFormula f1(formulal, nformulal);

BFormula f2 = f1; /I i35 b & 4~

BFormula f3; // % & default constructor

f3=12;// |3 assignment operator

intassign1[] = {1, 4, 3, 8}; /I x1=x4=x3=x8=true, all other variables are false
int nassignl = sizeof(assignl)/sizeof(int);
Attribute al(assignl, nassignl);

intassign2[] ={1, 2,4, 5, 6,8}; // x1=x2=x4=x5=x6=x8=true, all other variables are false
int nassign2 = sizeof(assign2)/sizeof(int);
Attribute a2(assign2, nassign2);

intassign3[] = {1, 3,5}; // x1=x3=x5=true, all other variables are false
int nassign3 = sizeof(assign3)/sizeof(int);
Attribute a3(assign3, nassign3);

assert(fl.evaluate(al)); assert(fl.evaluate(a2)); assert(!f1.evaluate(a3));
assert(f2.evaluate(al)); assert(f2.evaluate(a2)); assert(!f2.evaluate(a3));
assert(f3.evaluate(al)); assert(f3.evaluate(a2)); assert(!f3.evaluate(al));

}
11. [5] %% Attribute £ %3 4 Union()= R &3¢, @ » % = B Attribute g %] 4 2 %, 355 B
Bl eamfr e Gt id, 3 grEiiEE

Sol:

/] Attribute.h
class Attribute

{
public:
void Union(const Attribute &rhs);
3
/I Attribute.cpp
void Attribute::Union(const Attribute &rhs)
{
for (int i=0; i<rhs.m_nTrueVariables; i++)
if (contains(rhs.m_trueVariables[i]))
continue;
else
{
m_trueVariables.push_back(rhs.m_trueVariables[i]);
m_nTrueVariables++;
}
}

12. [5] %% Attribute 57 &3 4c Intersect() = f 03¢, @ » 5 = i Attribute £F W 4= 2 %3, 325 5
BEHELMRLET "Byt Al 2 ZwviBEREE

Sol:

/I Attribute.h
class Attribute

{
public:



void Intersect(const Attribute &rhs);
3
/I Attribute.cpp

void Attribute::Intersect(const Attribute &rhs)
{

int nNewVariables = 0;

vector<int> newVariables;

for (int i=0; i<rhs.m_nTrueVariables; i++)
if (contains(rhs.m_trueVariables[i]))

{

newVariables.push_back(rhs.m_trueVariables[i]);
nNewVariables++;

}

m_trueVariables = newVariables;
m_nTrueVariables = nNewVariables;

}
13.[5] 3% Attribute #g |34 4v equal()= B &0 5%, @ »~ % = i Attribute g =4 2 ch% 3, & *
Attribute::contains() % jpl:& = B Attribute 3 2 ik 2 G E £ . F = 2 - %, v @ bool 7]
ik &

Sol:

/I Attribute.h
class Attribute

{
public:

bool equal(Attribute &rhs) const;
¥

/I Attribute.cpp
bool Attribute::equal (Attribute &rhs) const
{

if (m_nTrueVariables !=rhs.m_nTrueVariables)

return false;
vector<int>::const_iterator iter;
for (iter=m_trueVariables.begin(); iter<m_trueVariables.end(); iter++)
if (Irhs.contains(*iter))
return false;
return true;

14. [10] 7= Attribute 27 &) ch 8 ~psE 3 ¢ k3 TR L 2 8 % assert R 4% B 2 4~ Union()
r2 % Intersect()= R &3¢ i@ (T T I A, R R unitTest() &5

Sol:

/I Attribute.h
class Attribute
{
public:
static void unitTest(void);
3

/I Attribute.cpp

#include <cassert>

void Attribute::unitTest(void)

{
int assign1[]={1,3,5,7,9};
int nassignl = sizeof(assignl) / sizeof(int);
int assign2[]={2,3,4,7,10};
int nassign2 = sizeof(assign2) / sizeof(int);
int assign3[]={1,2,3,4,5,7,9,10};



int nassign3 = sizeof(assign3) / sizeof(int);
int assign4[]={3,7};

int nassign4 = sizeof(assign4) / sizeof(int);
inti;

Attribute al(assignl, nassignl);

Attribute a2(assign2, nassign2);

Attribute a3(assign3, nassign3);

Attribute a4(assign4, nassign4);

Attribute a5(al); // #l#4% b 4~
for (i=0; i<nassignl; i++)

{

assert(al.contains(assignl[i]));
assert(ab.contains(assign1[i]));

}

ab.Union(al); // plz&An e cn/fid B & o &
assert(al.equal(ab));

ab.Intersect(al); // BliEAp b VR £ B
assert(a5.equal(al));

a5.Union(a2); // {1,3,5,7,9} U {2,3,4,7,10} = {1,2,3,4,5,7,9,10} ipl:% % §
assert(ab.equal(al));

al.Intersect(a2); // {1,3,5,7,93 N {2,3,4,7,10} = {3,7} #lz# < &
assert(a4.equal(al));



