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% B EIH

x = single (1);
result__single = single (0);
tolerance = single (0.5%exp(-4));
term = single (1);

i = 0;

while abs(term) >= tolerance
result__single = result__single + term;
i=1i+4+ 1;
term = (-1)71 * x7(2*i) / factorial (2%i);

end

disp ([ "# 4 Z L A : ', num2str(result_single , '%.4f')]);




%o WM& B
x = double(1);
result__double = double(0);

tolerance = le-4;
term = 1;
i = 0;

while abs(term) >= tolerance
result_double = result__double 4+ term;
i=1i+ 1;
term = (-1)71 * x7(2*%i) / factorial (2%i);

end

disp ([ " W45 F & L& : ', num2str(result_double, '%.4f')]);

4.1.2  PRURSEE R 25 B

% EHEEANH

x_single = single (1);

result__single = single (0);

tolerance single = single (0.5 * le-4);
term_single = single (1);

i_single = 0;

while abs(term_single) >= tolerance_single
result__single = result__single + term_single;
i_single = i_single + 1;
term single = (-1)7i_ single * x_ single (2*i_ single) / factorial(2*
i_single);

end
disp ([ "# 4 Z L A : ', num2str(result_single , '%.15(")]);

% BAEEIH

x__double = double (1) ;
result__double = double(0);
tolerance__double = le-4;
term__double = 1;

i_double = 0;




while abs(term__double) >= tolerance__double
result _double = result double + term_ double;
i_double = i_double + 1;
term__double = (-1)7i_double * x_double™(2*i_double) / factorial (2*
i_double);

end
disp ([ "M A4 Z I L& ', num2str(result double, '%.15f")]);

% HEMERIKE

true__value = cos(1);

disp ([ 'Z % : ', num2str(true_value, '%.15f")]);

disp ([ "# 45 Z % £#: ', num2str(abs(result_single - true_value), '%.15¢'
)1)

disp ([ ' W45 Z % = : ', num2str(abs(result_double - true_value), '%.15¢'
DR

% %% B &
n_values = 1:15; % & o ok & DL BR &l 45 & Arn#h & B

single__values = zeros(size(n_values), 'single');
double_values = zeros(size(n_values));
for n = n_values

single values(n) = sum((-1).7(0:n) .* x_ single.” (2*(0:n)) /
factorial (2*(0:n)));

double values(n) = sum((-1).7(0:n) .* x_double.”(2*(0:n)) /
factorial (2*(0:n)));

end

figure;

plot (n_values, single values, 'r-', 'LineWidth', 2, 'DisplayName', '#
®E');

hold on;

plot (n_values, double_values, 'b--', 'LineWidth', 2, 'DisplayName ",
')

xlabel ('n");

ylabel ("4 L 1H ") ;

title ('3 W AF E Xt '),

legend ( 'show ') ;

1

grid on;
hold off;




4.1.3  APLE KL

% PR E R E A RD LA
epsilon = single (1);

while (epsilon + 1 > 1)
epsilon = epsilon / 2;

end
epsilon = epsilon * 2;
disp ([ '"#L 44 E : ', num2str(epsilon, '%e')]);

% WHEERKLBNNEEENF R

x = single(1);

result__single = single (0);

tolerance = epsilon; % & Jf L 2 7 Z 1F 4 it 58 2 # 5k
term = single (1);

i = 0;

while abs(term) >= tolerance

result__single = result__single + term;
i=14 1;
term = (-1)71 * x7(2*i) / factorial(2*i);
end
disp(["# 4 Z i+ H 4 F: ', num2str(result_single, '%e')]);

42 A XVBUr
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function En = calculateEn (n)
if n=1
En =1 - 2/exp(1);
elseif n > 1
En_minus_ 1 =1 - 2/exp(1); % w4 A E 1
for k = 2:n
En = -exp(-1) + k * En_minus_1;
En minus 1 = En;
end

else




error ('Input must be a positive integer.');
end

end

4.3 B brikng

% W Engh BEEEALEL0

n_values = 1:20;

% WMBENF@EISEERG KA
calculated__values = zeros(size(n_values));
actual values = zeros(size(n_values));

absolute errors = zeros(size(n_ values));

% tEAFAn R E, THEMENRE

for i 1:length (n_ values)

n = n values(i);

% f£ F calculateEn it & 1 4 &

calculated values (i) = calculateEn (n);

% f# F integral 3 & 5 &
f = @(X) X.An _* eXp(—x);
result = vpa(integral(f, 0, 1), 15);

actual values(i) = double(result);

% i H % xR E

absolute errors(i) = abs(calculated values(i) - actual values(i));

% %M EE. LR EA LR E

fprintf('n = %d: WEE = %.10f, LFEME = %10f, LXHRE = %.15f)\
n', n, calculated values(i), actual values(i), absolute_ errors
(1))

end

% FHE - NEFIEEZHET0.01 ol

threshold = 0.01;

index__exceeding_threshold = find (absolute_errors > threshold, 1, '
first ');

% % 3 & H




figure;

yyaxis left ;

plot (n_values, calculated values, 'o-', 'LineWidth', 2, 'DisplayName",
'ERWEME);

hold on;

plot (n_values, actual values, 's-', 'LineWidth', 2, 'DisplayName', '

frfE ', 'Color', [0.8 0.2 0.2]);
ylabel ("l & (£ 5 £ FrE");
legend ( 'show');

yyaxis right;

plot (n_values, absolute_errors, '~-', 'LineWidth', 2, 'DisplayName' 6 '
mtRE");

ylabel ("4 X2 = ') ;

xlabel ('n");

title("HEAXN UG HE RS HE M),

grid on;

% 4tk £ 3E0.01 BynfE
fprintf (' % — M4 i =2 #HL0.01HnfE 4 %d\n', n_values(
index__exceeding_threshold));
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