Game: Guess It

2 - Ham

https://github.com/tqlong/advprogram



e Game: Doan so (Guess It)
e Chuyén hoa van dé thanh chwong trinh
e Ky thuat:

o Sinh s6 ngau nhién

o Vong lap, dieu kién vong lap

o MOo-dun hoa chwong trinh bang ham



DPoan so: Luat choii

e Hai ngudi: chu tro - A, nguwdi choi - B.
e Nguwdi A chon s6 bat ky tir 1-100
e Nguoi B doan con sé nay GUESS IT)
o Neu dung, ngwoi B thang. ,
o Neéu sai, nguoi A sé tra |61 con s6 nguoi B doan la
|&n hon hay nho hon. Ngwdi B tiép tuc doan so.
e Cho tre em hoc Toan
e Giup hiéu thuat toadn quan trong:
Tim kiém nhi phén (Binary Search)




Poan so: Chwong trinh

e Gitra nguoi (B) va may (chu tro - A).
e May "nghi" ra mot con s6

ttr 1 dén 100 GUESS IT)

e Nguwoi chol doan con sO nay
o Néu dung, nguwdi choi thang cudc. Néu sai, may sé
trd 1&i con s6 nguwdi choi doan 1én hon hay nhd hon
con sb clia may dé nguwdi choi tiép tuc doan so
e Cach khac: nguwdi (chu trd - A) va may (doan
- B).




Vi du mét lan choi




e Game: DPoan sb (Guess It)
e Chuyéen hoa thanh chwong trinh
e Ky thuat:

o Sinh s6 ngau nhién

o Vong lap, dieu kién vong Iég

o MOo-dun hoa chwong trinh bang ham



Mo ta thanh cac bwéc (bang 1&i)

May tinh nght s

Nhap con sd nguwoi choi doan

May chon cau tra |&i phu hop

Lap lai néu nguwoi choi chwa doan dung



M6 ta thanh cac bwdc (gan may)

B1: May tinh nghi s

B2: Nhap con sO nguwdi choi doan

B3: May chon cau tra &1 phu hop.

B4

Néu nguwoi choi doan sai. Quay lai B2.

Néu ngudi choi doan dung. Chuyén tédi B5.
e B5: Két thuc.



Chwong trinh (ma gia, gan may)

randomNumber = generateRandomNumber(); // B1
while (true) {

number = getPlayerGuess(); // B2
printAnswer(number, randomNumber); // B3
if (number == randomNumber) break; // B4
// else continue;

}
/| B5



Chwong trinh (ngén ngir C++)

int randomNumber = generateRandomNumber();
do {

int number = getPlayerGuess();
printAnswer(number, randomNumber);
} while (number != randomNumber);



Tach ham (mo6-dun hoa)

Tim cach dat tén cho twng bwoc

e Nghi so: int generateRandomNumber()
e Nhap con sd ngwdi dung doan:
int getPlayerGuess()
e |n cau tra l&i phu hop:
void printAnswer(int number, int randomNumber)

Viét chuong trinh nhw ké moét cdu chuyén

e Tén bién = cum danh tr
e [én ham = cum dong tw



Sao lai tieng Anh ? Kho thé :(

e Tiéng Anh la ngbn ngir cua Céng nghé
thong tin (IT - Information Technology):
o Tw khoa ngdon ng lap trinh
o Tailiéu, sach v& tiéng Anh nhiéu
o Tim kiém trén Internet; Trao doi v&i ngudi cac nuwédce
(khéng chi Anh, My, Uc)

e Viét phan mém cho thé gi¢i: out source hay
dwa “app” cua minh Ién Internet.
e Hoc thém tieng Anh



#include <iostream>
#tinclude <cstdlib>

using namespace std;

int generateRandomNumber();
int getPlayerGuess();
void printAnswer(int number, int randomNumber);

int main()

{

int randomNumber = generateRandomNumber();
int number;

do {
number = getPlayerGuess();
printAnswer(number, randomNumber);
} while (number != randomNumber);

return 0;




e Game: DPoan sb (Guess It)
e Chuyén hoa thanh chwong trinh
e Ky thuit:

o Sinh s6 ngau nhién

o Vong lap, diéu kién vong Iég

o MOo-dun hoa chwong trinh bang ham



May tinh nghi so

e May tinh khéng thé that sw “ngau nhién”
e Sinh s “gia ngau nhién” - pseudo random B
o Tim kiém Google: “C++ random” VR

o Ham rand() trong <cstdlib>
o Hang RAND MAX

vl = rand() % 100; // vl in the range 06 to 99
v2 = rand() % 100 + 1; // v2 in the range 1 to 100
v3 = rand() % 30 + 1985; // v3 in the range 1985-2014

—

int randomNumber = rand() % 100 + 1;




using namespace std;

int generateRandomNumber();
int getPlayerGuess();
void printAnswer(int number, int randomNumber);

int main()

{
int randomNumber = generateRandomNumber();
int number;

do {
number = getPlayerGuess();
printAnswer(number, randomNumber);
} while (number != randomNumber);

int generateRandomNumber ()

{

return rand() % 100 + 1;




Nhap con s6 ngwéi choi doan

e Quadeé

int number;
cout << endl << "Enter your number: ";
cin >> number;




int main()

{

int number;

do {
number = getPlayerGuess();
printAnswer(number, randomNumber);
} while (number != randomNumber);

return 0;

int randomNumber = generateRandomNumber();

int getPlayerGuess()

{

int number;

cout << endl << "Enter your number between 1 and
cin >> number;

return number;

100:




May tinh chon cau tra |

e Lwa chon bang if ... else if ... else lién tiép

if (number > randomNumber) {
cout << "Your number is too big." << endl;
} else if (number < randomNumber) {

cout << "Your number is too small." << endl;
} else {

cout << "Congratulation! You win." << endl;

¥




int main()

{
int randomNumber = generateRandomNumber();
int number;

do {
number = getPlayerGuess();

printAnswer(number, randomNumber);
A whilo (nimhar 11— pandaoamiiimbhaor) .

void printAnswer(int number, int randomNumber)

{

if (number > randomNumber) {

cout << "Your number is too big." << endl;
} else if (number < randomNumber) {

cout << "Your number is too small." << endl;
} else {

cout << "Congratulation! You win." << endl;




void printAnswer(int number, int randomNumber)
{
if (number > randomNumber) {
cout << "Your number is too big.
} else if (number < randomNumber) {
cout << "Your number is too small." << endl;
1} else {
cout << "Congratulation! You win.

<< endl;

<< endl;




Lap lai (Game loop)

e Néu nguwodi choi doan sai, 1ap lai buwéc nhap
e Can hdi nguwoi choi it nhat 1 1an
e \Vong lap do ... while

’\ do {

Game loop // Nhap sb nguwdi choi doan
v // In cau tra 1&i phu hop
} while (number != randomNumber);




C:\software\cygwin64\home\doe\advprogram\lec2-guessit\GuessIt.exe

Enter your number between 1 and 100: 50
Your number is too big.

Enter your number between 1 and 100: 25
Your number is too small.

Enter your number between 1 and 100: 42
Congratulation! You win.




Thwe hanh

e Hién thj s6 lan doan cla nguwoi choi
e Diém cla nguwoi choi = 100 - sb 1an doan
e Diém cla ngudi choi =
10000-2x100-2 x99 - ...
tuy theo sb l1an ngudi choi doan
e Cho phép choi nhiéu van
o H&i nguwdi choi c6 mudn choi tiép khéng ?
o Goiy: dwa toan b6 ma trong ham main() vao mot
ham playGuesslt()



Cho phép choi nhiéu van

e Ban c6 nhan ra méi lan chay chwong trinh,
may “nght” lai cing mot con so

e Tim kiém Google: “C++ random repeat”

e Cau lénh: srand(time(0));

e Khéi tao “hat gidong” cho ham rand() bang
thoi gian bat dau chay chwong trinh
o Lwu y: chi can goi srand() mét lan.

e Mbi lan chay, chwong trinh dung mot hat
giong khac nhau : théi gian hién hanh



Tong két

e Viét chuong trinh nhw ké moét cdu chuyén
e Chia nho cac bwéc thanh ham va lénh
o Mo-dun hoa bang ham
o Truyén tham s6 bang gia tri
o Tim kiém,,tra clru ky thuat 1ap trinh
o Khong thé thiéu tieng Anh
e Sinh s0 (gid) ngau nhién
e Luwa chon bang if ... else if ... else
e \Vong lap do ... while




May choi Guess It

e Dat van dé: dao vai tro nguwdi va may
o Nguwoilam cha trd, nghi so tr 1 dén 100
o May doan sb
o Nguoi “théng bao” cho may gia tri may doan I&on
hon, nhd hon hay dung bang gia tri can tim
e CO nhiéu cach choi (thuat toan doan)
o Poan ngau nhién
o DPoan tuan ty tr 1 dén 100 (hoac nguwoc lai)
o Podan “dai” mdt sO, nhan tra 1o clia ngwdi choi dé
phan doan 1an sau nén doan thé nao




Thuat toan chung

B1: select a number X in [1, 100]
B2: ask for host's answer on X
B3: if X is right, exit (win)

else goto B1




Thuat toan chung

int X, answer;

do {
X = selectNumber(1, 100);
answer = getHostAnswer(X);
if (answer == '=")

char getHostAnswer(int X)
{
char answer;
cout << "Is " << X
<< " your number? ";
cin >> answer;
return answer;

}

cout << "Your number is " << X << endl;

} while (answer != '=");

tuy thuéc vao ham selectNumber() ma
ta c6 cac cach doan (thuat toan doan)
khac nhau

Quy woce tra 1o

answer coé thé 1a >, <, =

>: X I&n hon sb can doan
<: X nhé hon sb can doan
=: X bang sb can doan



Poan ngau nhién (may rui
int selectNumber(int low, int high)

{

return rand() % (high-low+1l) + low;
}

R& rang khong thé biét Itic nao thuat toan nay doan duoc
sO can tim



Tim kiém tuan tw (chac an)

int selectNumber(int low, int high)

{
return low; :
}
o
int X, answer, low = 1;
do {
X = selectNumber(low, 100);
answer = getHostAnswer(X);
if (answer != '=") low++;

} while (answer != '=");

Lan Iwot doan cac sb tir 1 dén 100
Thuat toan chac chan doan ra sb
can tim

Néu sb can doan la 100 thi can
100 Ian doan

Nhich can duwéi
cua lan doan sau
|én 1 don vi



A%

Doan dai roi chinh khoang tin cay

int selectNumber(int low, int high) ..
‘ e Tuy may rui nhwng

chac chan doan ra
sO can tim (tai sao)

return rand() % (high-low+1) + low;

} e Néu sb X chi tang
hoac giam 1 don vi
int X, answer, low = 1, high = 100; so v&i lan 1ap trude
do { — gibng tim kiém
X = selectNumber(low, high); tuén tw (khong may)
answer = getHostAnswer(X);
if (answer == '>') high = X-1; // X 1&n hon nén giam high
if (answer == '<') low = X+1; // X nhd hon nén tang low

} while (answer != '=");



Cai tien khoang tin cay

e Thuat toan chia doi (tim kieém nhi phan)
o Chon s6 X 1a diém gitra khoang [low, high]
o Mabi lan doan (sai), kich thwdc khodng tin cay giam it
nhat 1 nlra
o S0 lan doan toi da = log,100 = 7



Thuat toan chia doi

int selectNumber(int low, int high)

{
return (low+high) / 2;
} %
int X, answer, low = 1, high = 100; chac chan giam kich thuwéc
do { khodng tin cay it nhat mét nira
X = selectNumber(low, high);
answer = getHostAnswer(X);
if (answer == '>"') high = X-1; // X 1&n hon nén giam high
if (answer == '<') low = X+1; // X nhd hon nén tang low

} while (answer != '=");



