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We develop a python-based software which provides hints and answers for freshmen-level calculus interac-
tively. Our solver covers multi-variable differentiations, Taylor expansions, graph drawings, and single-variable
definite/indefinite integrations. A user can input a problem using GUI interface, and the output comes as a LATEX-
typed pdf. We find that differentiation processes can be coded with four tasks, while integration requires more.
In order to prepare “readable” answers, we have to adjust output expressions. Although this software cannot
handle some problems, the provided answers pass tests as the grade B to D, so that it helps freshmen for their
self-education.
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2.

2.1
f(x) = x cos(2x)

1. f(x) 2 f(x) = g(x)h(x)
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2.

f ′(x) = g′(x)h(x) + g(x)h′(x)

3. g(x) = x, h(x) = cos(2x)

4. h(x) h1(x) = 2x h(x) =

cos(h1(x))

5.

h′(x) =
∂h(h1(x))

∂(h1(x))
· ∂h1(x)

∂x

6. h′(x) = 2 sin(2x)

f ′(x) = cos(2x)− 2x sin(2x).
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2.2

, ( )

sympy apart

∫
g′(x)h(x) dx = g(x)h(x)−

∫
g(x)h′(x) dx

g′(x)

� �
str = xCos {x} #input

list = str.split( * ) #list=[x,Cos {x}]
if(list[0] == ):

if(list[1] == ):

print

else:

list[0] h(x), list[1] g(x)

else:

list[0] g(x), list[1] h(x)

� �

3.

GUI

Taylor
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3.1

•
∗

•
^ { }
x^{2} → x2

•
( )

{ }
Cos {x} → cos(x)

•
( )

{ }
e

Log {x} → log(x)

Tex Mathematica

x · cos(2x) xCos { 2x }

3.2
3

3:

List [ [Cos, ,{,[2x],},],]
List

[Cos, ,{,[2x],},]
cos 2x

cos

result

result[2,*,Sin, ,{,2x,}]
Taylor

3.3
PC ∗

Taylor

ex = 1 + x+
1

2!
x2 +

1

3!
x3 + · · ·

4! = 24
1
4!

n

[ ]

f(x) .

f(x) = x cos(2x) (1)

[ ] .

f(x) = g(x)h(x) → f
′
(x) = g

′
(x)h(x) + g(x)h

′
(x) (2)

f(x) =
g(x)

h(x)
→ f

′
(x) =

g′(x)h(x) − g(x)h′(x)

h(x)2
(3)

f(x) = g(h(x)) → f
′
(x) =

∂h(x)

∂x

∂g(h(x))

∂(h(x))
(4)

[ ]

f = cos(2 · x) f(x) = cos(g(x)) .

g(x) = 2 · x

g(x) g′(x) = 2

f = cos(2 · x) f′ = −2 · sin(2 · x)

f(x) x

f(x)x = −2x sin (2x) + cos (2x) (5)

3.4
python matplotlib

4.

4.1
I

Web∗1
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Taylor
30 30 20 20 100

2017 25 25 17 14 81
2016 20 13 11 14 59
2015 25 19 12 14 70
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∗1 http://www.oit.ac.jp/is/~shinkai/lecture/
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B C Taylor
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(x2 + x) sinx n

•

• (1 − x)n 3
√
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d

dx
xx

2. ∫
ex · sinmxdx

4.3

∫
1

1− x2
dx

∫
1√

(1− x2)(1− k2x2)
dx

Mathematica
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