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Fundamental theorem of calculus part 1 calculator

The first fundamental calculus theorem states that if it is continuous at a closed interval and is an indefinite on integral, then this result, although taught in the early initial calculus courses, is actually a very profound result that connects purely algebraic indefinite integral and purely analytical (or geometric) certain integral.
It'#1 to create demonstrations and anything technical. Tungsten| Alpha » Explore something with the first computational engine of knowledge. Wolfram Demonstrations Project » Explore thousands of free applications in science, mathematics, engineering, technology, business, art, finance, social sciences, and more.
Computerbasedmath.org » Join the initiative to modernize mathematical education. Online Holistic Calculator » Solve integrals with Wolfram| Alpha. Step by Step Solutions » Walk through homework problems step by step from start to finish. Hints will help you try the next step yourself. Wolfram Problem Generator »
Unlimited random practice problems and answers with built-in step-by-step solutions. Practice online or make a sheet to print. Wolfram Education Portal » A collection of learning and learning tools built by Wolfram education experts: a dynamic textbook, lesson plans, widgets, interactive demonstrations, etc. Wolfram
Language » Knowledge-based programming for everyone. The calculator will evaluate a certain integral (i.e. with borders), including the wrong one, with the steps shown. In general, you can skip the multiplication sign, so '5x' is equivalent to '5*x'. In general, you can skip parentheses, but be very careful: e^3x is e^3x
and e^(3x) is e^(3x). Also be careful when writing fractions: 1/x^2 ln(x) – 1/x^2 nn(x) and 1/(x^2 ln(x)) – 1/(x^2 ln(x)). If you omit parentheses or a multiplication character, enter at least a space, &amp; ie; Sometimes I see expressions such as tan^2xsec^3x: this will be regarded as 'tan^(2*3)(x seconds(x)'. To get
tan^2(x)sec^3(x), use parentheses: tan^2(x)sec^3(x). Similarly, tanxsec^3x will be regarded as tan(xsec^3(x)). Use tan(x)sec^3(x) to get tan(x)sec^3(x). From the table below you may notice that sech is not supported, but you can still enter it using profile 'sech(x)=1/cosh(x)'. If you get an error, double-check the
expression, add parentheses and multiplication characters where necessary, and refer to the table below. All suggestions and improvements are welcome. Please leave them in the comments. The following table contains supported operations and functions: TypeGet Constants ee pi'pi' ii (imaginary unit) Operations
a+ba+b a-ba-b a*b'a*b' a^b, a**b'a^b' sqrt(x), x^(1/2)'sqrt(x)' cbrt(x), x^(1/3)'root(3)(x)' root(x,n), x^(1/n)'root(n)(x)' x^(a/b)'x^(a/b)' x^a^b'x^(a^b)' abs(x)'|x|' Functions e^x'e^x' ln(x), log(x)ln(x) Functions sin(x)sin(x) cos(x)cos(x) tan(x)tan(x), tg(x) cot(x)cot(x), ctg(x) sec(x)sec(x) csc(x)csc(x), cosec(x) Trigonometric inversions
functions asin(x), arcsin(x), sin^-1(x)asin(x) acos(x), arccos(x), cos^-1(x)acos(x) atan(x), arctan(x), tan^-1(x)atan(x) acot (x) x), arccot(x), cot^-1(x)acot(x) asec(x), arcsec(x), sec^-1(x)asec(x) acsc(x), arccsc(x), csc^-1(x)acsc(x) Hyperbolic functions sinh (x)sinh(x) cosh(x)cosh(x) tanh(x)tanh(x) coth(x)coth(x)
1/cosh(x)sech(x) 1/sinh(x)csch(x) Inverse hyperbolic functions asinh(x) , arcsinh(x), sinh^-1(x)asinh(x) acosh(x), arccosh(x), cosh^-1(x)acosh(x) atanh(x), arctanh(x), tanh^-1(x)atanh(x) acoth(x), arccoth(x), cot^-1(1() x) acoth(x) acosh(1/x)asech(x) asinh(1/x)acsch(x) If you like the website, please share it anonymously
with your friend or teacher, by entering his/her email: When we have entered certain integrals, we calculated them according to the definition as the limit of Riemann's amounts, and we saw that this procedure is not very simple. In fact, there is a much simpler method of evaluating integrals. We already discovered it when
we talked about area problem for the first time. There we entered the function 'P(x),', the value of which is in the area under the function 'f' at the interval '[a,x]' ('x' can vary from 'a' to 'b'). Now that we know of certain integrals, we can write that 'P(x)=int_a^xf(t)dt' (note that we change 'x' to 't' under integral so as not to mix
it with the upper limit). We also discovered the Newton-Leibniz formula, which states that 'P'(x)=f(x)' and 'P(x)=F(x)-F(a)', where 'F'=f'. Here we formalize this result and provide another proof, since this fact is very important in calculus: they connect the differential calculus with the integral calculus. Basic calculus theorem.
Supposing f is continuous on [a,b]. If P(x)=int_a^x f(t)dt, then P(x)=f(x). int_a^b f(x)dx=F(b)-F(a), where F is any antiderivative 'f', i.e. 'F'=f'.. Part 1 can be rewritten as 'd/(dx)int_a^x f(t)dt=f(x)', which states that if 'f' is integrated and then the result is differentiated, we return to the original function. Part 2 can be rewritten as
'int_a^bF'(x)dx=F(b)-F(a)' and it says that if we take the function 'F', first differentiate it and then integrate the result, we return to the original function 'F', but as 'F(b)-F(a)'. The main calculus theorem states that differentiation and integration are reverse processes. Proof part 1. Let 'P(x)=int_a^x f(t)dt'. If x and x+h are in
the open interval '(a,b)', then 'P(x+h)-P(x)=int_a^(x+h)f(t)dt-int_a^xf(t)dt'. Now use the integral adjective property: 'int_a^(x+h)f(t)dt-int_a^x f(t)dt=(int_a^x f(t)dt+int_x^(x+h)f(t)-dt)-int_a^x(t)dt=int_x^(x+h)f(t)dt'. Now apply the average theorem for integrals: 'int_x^(x+h)f(t)dt=n(x+h-x)=nh', where 'm'&lt;=n&lt;=M' ('M' is the
maximum value and 'm' is the minimum 'f' value on Отже, ми отримали, що 'P(x+h)-P(x)=nh'. Якщо ми відпустимо 'h-&gt;0' 'h-&gt;0' 'P(x+h)-P(x)-&gt;0' або 'P(x+h)-&gt;P(x)'. Це доводить, що 'P(x)' є безперервною функцією. Без втрати загальності припустимо, що 'h&gt;0'. Оскільки 'f' неперервний на '[x,x+h]',
теорема екстремального значення говорить, що в '[x,x,x+h]' є числа 'f(x,x+h]', такі як 'f(c)=m' і 'f(d)=M', де 'm' і 'M' є мінімальними і максимальними значеннями 'f' на '[x,x+h]'. Для порівняння властивості 5 ми маємо 'm(x+h-x) &lt;&gt; &lt;=M(x+h-h)` or=&gt;&lt;/=M(x+h-h)`&gt; &lt;&gt; &lt;=Mh`. this= can= be=
divided= by= `h=&gt;0': 'm &lt;=1&gt;&lt;/=1&gt; &lt;=M` or=&gt;&lt;/=M`&gt; &lt;=(P(x+h)-P(x))&gt;&lt;/=(P(x+h)-P(x))&gt; &lt;=M`. finally,=&gt;&lt;/=M`.&gt; &lt;=(P(x+h)-P(x))&gt;&lt;/=(P(x+h)-P(x))&gt; &lt;=f(d)`. this= inequality= can= be= proved= for=&gt;&lt;/=f(d)`.&gt; &lt;0` similarly.= now= we= let= `h-=&gt;0'. Потім 'c-
&gt;x' і 'd-&gt;x', оскільки 'c' і 'd' лежать між 'x' і 'x+h'. Отже, lim_(h-&gt;0)f(c)=lim_(c-&gt;x)f(c)=f(x) і lim_(h-&gt;0)f(d)=lim_(d-&gt;x)f(d)=f(x), оскільки f є безперервним. Тому з останньої нерівності та теореми Вичавлювання робимо висновок, що 'lim_(h-&gt;0)(P(x+h)-P(x))/h=f(x)'. Але ми визнаємо в лівій частині
похідну 'P(x)', тому 'P'(x)=f(x)'. Доказ ч.2. Ми ділимо інтервал '[a,b]' на 'n' субінтервейли з кінцевими точками 'x_0(=a), x_1,x_2,...,x_n(=b)' і з шириною субінтервалу 'Delta x=(b-a)/n'. Нехай 'F' буде будь-яким антидерівативом 'f'. Віднімаючи та додаючи, як терміни, ми можемо висловити загальну різницю у
значеннях 'F' як суму різниць над субінтервальами: 'F(b)-F(a)=F(x_n)-F(x_0)=' '=F(x_n)-F(x_(n-1))+F (x_(n-2))+...+F(x_2)-F(x_1)+F(x_1)-F(x_0)= '=sum_(i=1)^n(F(x_i)-F(x_(i-1))). Тепер 'F' є безперервним (тому що він диференційний), і тому ми можемо застосувати теорему середнього значення до 'F' на
кожному субінтерваль '[x_(i-1),x_i]'. Таким чином, існує число x_i^(**) між x_(i-1) і x_i, таким чином, F(x_i)-F(x_(i-1))=F(x_i^(**))(x_i-x_(i-1))=f(x_i^(**)) Delta x. Тому 'F(b)-F(a)=sum_(i=1)^n f(x_i^(**)))Дельта x'. Тепер ми беремо межу кожної сторони цього рівняння як 'n-&gt;oo'. Ліва сторона є константою, а
права — сумою Рімана для функції 'f', тому 'F(b)-F(a)=lim_(n-&gt;oo) sum_(i=1)^n f(x_i^(**)) Delta x=int_a^b f(x)dx . Це завершує доказ фундаментальної теореми числення. При використанні теореми обчислення використовується таке позначення: 'F(b)-F(a)=F(x)|_a^b=[F(x)]_a^b'. Ми вже говорили про
введену функцію 'P(x)=int_a^x f(t)dt». Ми будемо говорити про це знову, тому що це новий тип функції. Це так само, як і будь-які інші функції (степеня або експоненційні): для будь-якої 'x' 'int_a^xf(t)dt' дає певне число. Іноді ми можемо представляти 'P(x)' з точки зору функцій, які ми знаємо, іноді ні.
Наприклад, ми знаємо, що (1/3x^3)=x^2, тому відповідно до Фундаментальної теореми числення 'P(x)=int_0^x t^2dt=1/3x^3-1/3*0^3=1/3x^3'. Тут ми висловили 'P(x)' з точки зору функції живлення. Але ми не можемо представляти з точки зору functions, such as 'P(x)=int_0^x e^(x^2)dx' because we don't know
what the antiderivative 'e^(x^2)' is. What we can do is simply&lt;/0'&gt; &lt;/=Mh'.&gt; &lt;/=Mh'.&gt; P(x) for any given x. Geometrically 'P(x)' can be interpreted as a blank area under the graph 'f' from 'a' to 'x', where 'x' can vary from 'a' to 'b'. (Think of g as an area still a function). Example 1: Use a good example The
graph 'f' is given below. If P(x)=int_0^xf(t)dt, find 'P(0)', 'P(1)', 'P(2)', 'P(3)', 'P(4)', 'P(6)', 'P(7)'. Draw a rough 'P' graph. We immediately have this 'P(0)=int_0^0f(t)dt=0'. We see that P(1)=int_0^1 f(t)dt is the area of a triangle with sides 1 and 2. Therefore, 'P(1)=1/2 *1*2=1'. We can see that P(2)=int_0^2f(t)dt is the area of a
triangle with sides 2 and 4, so P(2)=1/2*2*4=4. The area from 0 to 3 consists of an area from 0 to 2 and an area from 2 to 3 (triangle with sides 1 and 4): 'P(3)=int_0^3f(t)dt=int_0^2f(t)dt+int_2^3f(t)dt=4+1/2*1*4=6'. Similarly 'P(4)=P(3)+int_3^4f(t)dt'. But the area of the triangle at the interval '[3,4]' is below the X-axis, so we
subtract it: 'P(4)=6-1/2*1*4=4'. Now 'P(5)=P(4)+int_4^5 f(t)dt=4-1/2*1*4=2'. 'P(6)=P(5)+int_5^6f(t)dt=2+1/2*1*4=4'. Finally, P(7)=P(6)+int_6^7 f(t)dt, where int_7^6 f(t)dt is the area of the rectangle with sides 1 and 4. So, 'P(7)=4+1*4=8'. The thumbnail 'P(x)' is shown below. Example 2: Use a new If P(x)=int_1^x t^3 dt,
locate the formula for P(x) and evaluate P(x). Using part 2 of the fundamental calculus theorem and the table of undefined integrals, we have that 'P(x)=int_1^x t^3 dt=(t^4/4)|_1^x=x^4/4-1/4'. Now P(x)=(x^4/4-1/4)=x^3. We see that 'P'(x)=f(x)' is expected through the first part of the fundamental theorem. Example 3: Use a
new Find the derivative 'P(x)=int_0^x sqrt(t^3+1)dt'. Using the first part of the fundamental calculus theorem, we have it 'g'(x)=sqrt(x^3+1)'. Example 4: Use a new Locate d/(dx) int_2^(x^3) ln(t^2+1)dt. Here we have the composite function 'P(x^3)'. To find our derivative, we need to use the chain rule in addition to the
fundamental theorem. Let u=x^3, then (du)/(dx)=(x^3)=3x^2. 'd/(dx) int_2^(x^3) ln(t^2+1)dt=d/(du) int_2^u ln(t^2+1) *(du)/(dx)=d/(du) int_2^u ln(t^1) *3x^2=' '=ln(u^2+1) *3x^2=ln((x^3)^2+1) *3x^2=3x^2ln(x^6+1)'. Now a couple of examples relating to Part 2 of the Fundamental Theorem. Example 5: Use a new Calculate
int_0^5e^xdx. Using part 2 of the fundamental calculus theorem and the table of undefined integrals, we have int_0^5e^x dx=e^x|_0^5=e^5-e^0=e^5-1. Example 6: Use a new Calculate int_0^(pi/2)cos(x)dx. Using part 2 of the fundamental calculus theorem and the table of undefined integrals (antiderivative 'cos(x)' is
'sin(x)'), we have that 'int_0^(pi/2)cos(x) dx=sin(x)|_0^(pi/2)=sin(pi/2)-sin(0)=1'. Example 7: Use a new Locate int_0^2 (3x^2-7)dx. Using the properties of a particular integral, you can write, what int_0^2(3x^2-7)dx=int_0^2 3x^2dx-int_0^2 7dx=3 int_0^2 x^2dx-2dx-27 int_0^2 7dx=' '=3 (x^3/3)|_0^2-7*(2-0)=3 (8/3 -0/3)-14=-
6'. Example 8: Use a new Find int_1^3 ((2t^5-8sqrt(t)/t+7/(int_1 t^2+1))dt (2t^4-8t^(-1/2)+7/(t^2+1))dt Отже, int_1^3 int_1^3 t^5-16sqrt(t)+7tan^(-1)(t))))|_1^3= '=(2/5 (3)^5-16sqrt(3)+7tan^(-1)(3))-(2/5 (2/5(2/5(5) 1))^5-16sqrt(1)+7tan^(-1)(1)))=' '=564/5-16sqrt(3)-(7pi)/4+7tan^(-1)(3)~~88.3327'. '=564/5-16sqrt(3)-
(7pi)/4+7tan^(-1)(3)~~88.3327'.
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