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Abstract:

A scientific calculator is a type of electronic calculator, usually but not
always handheld, designed to calculate problems in science, engineering,
and mathematics. They have completely replaced slide rules in traditional
applications, and are widely used in both education and professional. The
python calculator was implemented using tkinter to make the calculation
of mathematical functions easier. The application consists of scientific and
standard functions. The standard is used to solve scientific notation type
math functions like sin, cos, tan, log etc.
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1.Python

Python is a high-level, interpreted, interactive and object-oriented
scripting language. Python is designed to be highly readable. It uses
English keywords frequently where as other languages use punctuation,
and it has fewer syntactical constructions than other languages.

« Python is Interpreted — Python is processed at runtime by the
interpreter. You do not need to compile your program before
executing it. This is similar to PERL and PHP.

« Python is Interactive — You can actually sit at a Python prompt
and interact with the interpreter directly to write your programs.

« Python is Object-Oriented - Python supports Object-Oriented
style or technique of programming that encapsulates code within
objects.

. Python is a Beginner's Language — Python is a great language
for the beginner-level programmers and supports the development
of a wide range of applications from simple text processing to
WWW browsers to games.

History of Python

Python was developed by Guido van Rossum in the late eighties and
early nineties at the National Research Institute for Mathematics and
Computer Science in the Netherlands.

Python is derived from many other languages, including ABC, Modula-3,
C, C++, Algol-68, SmallTalk, and Unix shell and other scripting
languages.

Python is copyrighted. Like Perl, Python source code is now available
under the GNU General Public License (GPL).

Python is now maintained by a core development team at the institute,
although Guido van Rossum still holds a vital role in directing its progress.

Python Features

Python's features include -

« Easy-to-learn — Python has few keywords, simple structure, and a
clearly defined syntax. This allows the student to pick up the
language quickly.



Easy-to-read — Python code is more clearly defined and visible to
the eyes.

Easy-to-maintain - Python's source code is fairly easy-to-
maintain.

A broad standard library — Python's bulk of the library is very
portable and cross-platform compatible on UNIX, Windows, and
Macintosh.

Interactive Mode — Python has support for an interactive mode
which allows interactive testing and debugging of snippets of code.

Portable — Python can run on a wide variety of hardware platforms
and has the same interface on all platforms.

Extendable - You can add low-level modules to the Python
interpreter. These modules enable programmers to add to or
customize their tools to be more efficient.

Databases — Python provides interfaces to all major commercial
databases.

GUI Programming — Python supports GUI applications that can be
created and ported to many system calls, libraries and windows
systems, such as Windows MFC, Macintosh, and the X Window
system of Unix.

Scalable - Python provides a better structure and support for large
programs than shell scripting.

Apart from the above-mentioned features, Python has a big list of good
features, few are listed below -

It supports functional and structured programming methods as well
as OOP.

It can be used as a scripting language or can be compiled to byte-
code for building large applications.

It provides very high-level dynamic data types and supports
dynamic type checking.

It supports automatic garbage collection.

It can be easily integrated with C, C++, COM, ActiveX, CORBA, and
Java.



2. Tkinter Programming

Tkinter is the standard GUI library for Python. Python when combined with Tkinter
provides a fast and easy way to create GUI applications. Tkinter provides a powerful
object-oriented interface to the Tk GUI toolkit.

Creating a GUI application using Tkinter is an easy task. All you need to do is perform
the following steps -

e Import the Tkinter module.
o Create the GUI application main window.
e Add one or more of the above-mentioned widgets to the GUI application.

o Enter the main event loop to take action against each event triggered by the
user.

Example

#!/usr/bin/python

import Tkinter

top = Tkinter.Tk()

# Code to add widgets will go here...
top.mainloop ()

This would create a following window -

tk DEX

Tkinter Widgets
Tkinter provides various controls, such as buttons, labels and text boxes used in a
GUI application. These controls are commonly called widgets.

There are currently 15 types of widgets in Tkinter. We present these widgets as well
as a brief description in the following table -



Sr.No.
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Operator & Description

Button

The Button widget is used to display buttons in your application.

Canvas

The Canvas widget is used to draw shapes, such as lines, ovals, polygons and
rectangles, in your application.

Checkbutton

The Checkbutton widget is used to display a number of options as checkboxes.
The user can select multiple options at a time.

Entry
The Entry widget is used to display a single-line text field for accepting values from

a user.
Frame

The Frame widget is used as a container widget to organize other widgets.

Label

The Label widget is used to provide a single-line caption for other widgets. It can
also contain images.

Listbox

The Listbox widget is used to provide a list of options to a user.

Menubutton

The Menubutton widget is used to display menus in your application.

Menu

The Menu widget is used to provide various commands to a user. These commands
are contained inside Menubutton.

Message

The Message widget is used to display multiline text fields for accepting values from
a user.


https://www.tutorialspoint.com/python/tk_button.htm
https://www.tutorialspoint.com/python/tk_canvas.htm
https://www.tutorialspoint.com/python/tk_checkbutton.htm
https://www.tutorialspoint.com/python/tk_entry.htm
https://www.tutorialspoint.com/python/tk_frame.htm
https://www.tutorialspoint.com/python/tk_label.htm
https://www.tutorialspoint.com/python/tk_listbox.htm
https://www.tutorialspoint.com/python/tk_menubutton.htm
https://www.tutorialspoint.com/python/tk_menu.htm
https://www.tutorialspoint.com/python/tk_message.htm
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Radiobutton

The Radiobutton widget is used to display a number of options as radio buttons.
The user can select only one option at a time.

Scale

The Scale widget is used to provide a slider widget.

Scrollbar

The Scrollbar widget is used to add scrolling capability to various widgets, such as
list boxes.

Text

The Text widget is used to display text in multiple lines.

Toplevel
The Toplevel widget is used to provide a separate window container.

Spinbox

The Spinbox widget is a variant of the standard Tkinter Entry widget, which can be
used to select from a fixed number of values.

PanedWindow

A PanedWindow is a container widget that may contain any number of panes,
arranged horizontally or vertically.

LabelFrame

A labelframe is a simple container widget. Its primary purpose is to act as a spacer

or container for complex window layouts.

tkMessageBox

This module is used to display message boxes in your applications.


https://www.tutorialspoint.com/python/tk_radiobutton.htm
https://www.tutorialspoint.com/python/tk_scale.htm
https://www.tutorialspoint.com/python/tk_scrollbar.htm
https://www.tutorialspoint.com/python/tk_text.htm
https://www.tutorialspoint.com/python/tk_toplevel.htm
https://www.tutorialspoint.com/python/tk_spinbox.htm
https://www.tutorialspoint.com/python/tk_panedwindow.htm
https://www.tutorialspoint.com/python/tk_labelframe.htm
https://www.tutorialspoint.com/python/tk_messagebox.htm

3.Visual Studio Code

Visual Studio Code is a free source code editor, made

by Microsoft for Windows, Linux and macOS. Features include support
for debugging, syntax highlighting, intelligent code

completion, snippets, code refactoring, and embedded Git. Users can
change the theme, keyboard shortcuts, preferences, and

install extensions that add additional functionality. The python extension
in Visual Studio Code makes it an excellent video editor.

Local: s1:3000
On Your Network: ttp 10.211 3000

Pmaster © Q@O0AO Ln43,Col 19 Spaces2 UTF8 F JavaScript @ A

Figl: Visual Studio Code Platform
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4.Source Code

The code for the, Scientific Calculator is as follows:

from tkinter import *
import tkinter.messagebox
import math

root = Tk()
root.geometry("650x400+300+300")

root.title("Scientific Calculator by Pramoth™)

switch =

btnl clicked():

if disp.get() == '0':
disp.delete(@, END)

pos = len(disp.get())

disp.insert(pos, '1")

btn2 clicked():

if disp.get() == '0":
disp.delete(@, END)

pos = len(disp.get())

disp.insert(pos, '2")

btn3 clicked():

if disp.get() == '0":
disp.delete(@, END)

pos = len(disp.get())

disp.insert(pos, '3")

btnd_clicked():

if disp.get() == '0":
disp.delete(@, END)

pos = len(disp.get())

disp.insert(pos, '4")




btn5_clicked():

if disp.get() == '0":
disp.delete(@, END)

pos = len(disp.get())

disp.insert(pos, '5')

btn6_clicked():

if disp.get() == '0":
disp.delete(@, END)

pos = len(disp.get())

disp.insert(pos, '6")

btn7_clicked():

if disp.get() == '0':
disp.delete(@, END)

pos = len(disp.get())

disp.insert(pos, '7")

btn8 clicked():

if disp.get() == '0':
disp.delete(@, END)

pos = len(disp.get())

disp.insert(pos, '8")

btn9 clicked():

if disp.get() == '0":
disp.delete(@, END)

pos = len(disp.get())

disp.insert(pos, '9")

btno clicked():

if disp.get() == '0":
disp.delete(@, END)

pos = len(disp.get())

disp.insert(pos, '9")

key event(*args):
if disp.get() == '0":
disp.delete(@, END)

btnp_clicked():




pos = len(disp.get())
disp.insert(pos, '+')

btnm_clicked():
pos = len(disp.get())
disp.insert(pos, '-")

btnml_clicked():
pos = len(disp.get())
disp.insert(pos, '*')

btnd clicked():
pos = len(disp.get())
disp.insert(pos, '/")

btnc_clicked(*args):
disp.delete(@, END)
disp.insert(0, '0")

sin_clicked():
try:
ans = float(disp.get())
if switch is True:
ans = math.sin(math.radians(ans))
else:
ans = math.sin(ans)
disp.delete(@, END)
disp.insert(@, str(ans))
except Exception:
tkinter.messagebox.showerror(“Value Error", "Check your values and ope
rators")

def cos_clicked():
try:
ans = float(disp.get())
if switch is True:
ans = math.cos(math.radians(ans))
else:
ans = math.cos(ans)
disp.delete(0, END)
disp.insert(@, str(ans))
except Exception:




tkinter.messagebox.showerror(“Value Error", "Check your values and ope
rators")

def tan_clicked():
try:
ans = float(disp.get())
if switch is True:
ans = math.tan(math.radians(ans))
else:
ans = math.tan(ans)
disp.delete(@, END)
disp.insert(@, str(ans))
except Exception:
tkinter.messagebox.showerror(“Value Error", "Check your values and ope
rators")

def arcsin_clicked():
try:
ans = float(disp.get())
if switch is True:
ans = math.degrees(math.asin(ans))
else:
ans = math.asin(ans)
disp.delete(@, END)
disp.insert(@, str(ans))
except Exception:
tkinter.messagebox.showerror("Value Error", "Check your values and ope
rators")

def arccos_clicked():
try:
ans = float(disp.get())
if switch is True:
ans = math.degrees(math.acos(ans))
else:
ans = math.acos(ans)
disp.delete(@, END)
disp.insert(@, str(ans))
except Exception:

tkinter.messagebox.showerror(“Value Error", "Check your values and ope
rators")

def arctan_clicked():
try:
ans = float(disp.get())




if switch is True:
ans = math.degrees(math.atan(ans))
else:
ans = math.atan(ans)
disp.delete(@, END)
disp.insert(@, str(ans))
except Exception:
tkinter.messagebox.showerror(“Value Error", "Check your values and ope
rators")

def pow_clicked():
pos = len(disp.get())
disp.insert(pos, '**')

def round clicked():
try:
ans = float(disp.get())
ans = round(ans)
disp.delete(@, END)
disp.insert(@, str(ans))
except Exception:
tkinter.messagebox.showerror("Value Error", "Check your values and ope
rators")

def logarithm clicked():
try:
ans = float(disp.get())
ans = math.logl@(ans)
disp.delete(@, END)
disp.insert(@, str(ans))
except Exception:
tkinter.messagebox.showerror(“Value Error", "Check your values and ope
rators")

def fact clicked():
try:
ans = float(disp.get())
ans = math.factorial(ans)
disp.delete(@, END)
disp.insert(@, str(ans))
except Exception:
tkinter.messagebox.showerror(“Value Error", "Check your values and ope
rators")




def sqgr_clicked():
try:
ans = float(disp.get())
ans = math.sqrt(ans)
disp.delete(@, END)
disp.insert(@, str(ans))
except Exception:
tkinter.messagebox.showerror(“Value Error", "Check your values and ope
rators")

def dot clicked():
pos = len(disp.get())
disp.insert(pos, ".")

pi clicked():

if disp.get() == '0':
disp.delete(@, END)

pos = len(disp.get())

disp.insert(pos, str(math.pi))

e clicked():

if disp.get() == '0':
disp.delete(@, END)

pos = len(disp.get())

disp.insert(pos, str(math.e))

bl clicked():
pos = len(disp.get())
disp.insert(pos, ‘(")

br_clicked():
pos = len(disp.get())
disp.insert(pos, ')")

del clicked():
pos = len(disp.get())
display = str(disp.get())
if display == "'
disp.insert(0, '0")
elif display == '
disp.insert(0, '0")
elif display == '9':
pass




else:
disp.delete(®, END)
disp.insert(@, display[@:pos-1])

conv_clicked():
global switch
if switch is None:
switch = True
conv_btn[ "text"]
else:
switch = None
conv_btn[ "text']

In clicked():
try:
ans = float(disp.get())
ans = math.log(ans)
disp.delete(@, END)
disp.insert(@, str(ans))
except Exception:
tkinter.messagebox.showerror(“Value Error", "Check your values and ope
rators")

def mod clicked():
pos = len(disp.get())
disp.insert(pos, '%")

def btneq clicked(*args):
try:
ans = disp.get()
ans = eval(ans)
disp.delete(@, END)
disp.insert(@, ans)

except:

tkinter.messagebox.showerror(“Value Error", "Check your values and ope
rators")

data = StringVar()

disp = Entry(root, font="Verdana 20", fg="black", bg="mistyrose", bd=0, justif
y=RIGHT, insertbackground="#abbabl", cursor="arrow")




.bind("<Return>", btneq_clicked)
.bind("<Escape>", btnc_clicked)
.bind("<Key-1>", key event)
.bind("<Key-2>", key event)
.bind("<Key-3>", key event)
.bind("<Key-4>", key event)
.bind("<Key-5>", key event)
.bind("<Key-6>", key event)
.bind("<Key-7>", key_ event)
.bind("<Key-8>", key event)
.bind("<Key-9>", key event)
.bind("<Key-0>", key event)
.bind("<Key-.>", key event)
.insert(0, '0")

.focus_set()

.pack(expand=TRUE, fill=BOTH)

btnrowl = Frame(root, bg="#000000")
btnrowl.pack(expand=TRUE, fill=BOTH)

pi btn = Button(btnrowl, text="n", font="Segoe 18", relief=GROOVE, bd=0, comma
nd=pi_clicked, fg="white", bg="#333333")

pi_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

fact btn = Button(btnrowl, text=" x! ", font="Segoe 18", relief=GROOVE, bd=90,
command=fact_clicked, fg="white", bg="#333333")
fact_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

sin_btn = Button(btnrowl, text="sin", font="Segoe 18", relief=GROOVE, bd=0, co
mmand=sin_clicked, fg="white", bg="#333333")
sin_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

cos_btn = Button(btnrowl, text="cos", font="Segoe 18", relief=GROOVE, bd=0, co
mmand=cos_clicked, fg="white", bg="#333333")
cos_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

tan_btn = Button(btnrowl, text="tan", font="Segoe 18", relief=GROOVE, bd=0, co
mmand=tan_clicked, fg="white", bg="#333333")
tan_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

btnl = Button(btnrowl, text="1", font="Segoe 23", relief=GROOVE, bd=0, command
=btnl_clicked, fg="white", bg="#333333")
btnl.pack(side=LEFT, expand=TRUE, fill=BOTH)

btn2 = Button(btnrowl, text="2", font="Segoe 23", relief=GROOVE, bd=0, comman
d=btn2_clicked, fg="white", bg="#333333")




btn2.pack(side=LEFT, expand=TRUE, fill=BOTH)

btn3 = Button(btnrowl, text="3", font="Segoe 23", relief=GROOVE, bd=0, command
=btn3_clicked, fg="white", bg="#333333")
btn3.pack(side=LEFT, expand=TRUE, fill=BOTH)

btnp = Button(btnrowl, text="+", font="Segoe 23", relief=GROOVE, bd=0, command
=btnp_clicked, fg="white", bg="#333333")
btnp.pack(side=LEFT, expand=TRUE, fill=BOTH)

btnrow2 = Frame(root)
btnrow2.pack(expand=TRUE, fill=BOTH)

e btn = Button(btnrow2, text="e", font="Segoe 18", relief=GROOVE, bd=0, comman
d=e clicked, fg="white", bg="#333333")
e_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

sqr_btn = Button(btnrow2, text=" vx ", font="Segoe 18", relief=GROOVE, bd=0, c
ommand=sqr_clicked, fg="white", bg="#333333")
sqr_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

sinh_btn = Button(btnrow2, text="sin-1", font="Segoe 11 bold", relief=GROOVE,
bd=0, command=arcsin clicked, fg="white", bg="#333333")
sinh_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

cosh_btn = Button(btnrow2, text="cos-

1", font="Segoe 11 bold", relief=GROOVE, bd=0, command=arccos clicked,
te", bg="#333333")

cosh_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

tanh_btn = Button(btnrow2, text="tan-

1", font="Segoe 11 bold", relief=GROOVE, bd=0, command=arctan_ clicked,
te", bg="#333333")

tanh_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

btn4 = Button(btnrow2, text="4", font="Segoe 23", relief=GROOVE, bd=0, command
=btnd_clicked, fg="white", bg="#333333")
btn4.pack(side=LEFT, expand=TRUE, fill=BOTH)

btn5 = Button(btnrow2, text="5", font="Segoe 23", relief=GROOVE, bd=0, command
=btn5_clicked, fg="white", bg="#333333")
btn5.pack(side=LEFT, expand=TRUE, fill=BOTH)

btné = Button(btnrow2, text="6", font="Segoe 23", relief=GROOVE, bd=0, command
=btn6_clicked, fg="white", bg="#333333")
btn6.pack(side=LEFT, expand=TRUE, fill=BOTH)




btnm = Button(btnrow2, text="-

", font="Segoe 23", relief=GROOVE, bd=0, command=btnm_clicked, fg="white", bg=
"#333333")

btnm.pack(side=LEFT, expand=TRUE, fill=BOTH)

btnrow3 = Frame(root)
btnrow3.pack(expand=TRUE, fill=BOTH)

conv_btn = Button(btnrow3, text="Rad", font="Segoe 12 bold", relief=GROOVE, bd
=0, command=conv_clicked, fg="white", bg="#333333")
conv_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

round_btn = Button(btnrow3, text="round", font="Segoe 10 bold", relief=GROOVE,
bd=0, command=round_clicked, fg="white", bg="#333333")
round_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

1n_btn = Button(btnrow3, text="1n", font="Segoe 18", relief=GROOVE, bd=0, comm
and=1n_clicked, fg="white", bg="#333333")
In_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

logarithm _btn = Button(btnrow3, text="log", font="Segoe 17", relief=GROOVE, bd

=0, command=logarithm clicked, fg="white", bg="#333333")
logarithm_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

pow btn = Button(btnrow3, text="x"y", font="Segoe 17", relief=GROOVE, bd=0, co
mmand=pow_clicked, fg="white", bg="#333333")
pow btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

btn7 = Button(btnrow3, text="7", font="Segoe 23", relief=GROOVE, bd=0, command
=btn7 clicked, fg="white", bg="#333333")
btn7.pack(side=LEFT, expand=TRUE, fill=BOTH)

btn8 = Button(btnrow3, text="8", font="Segoe 23", relief=GROOVE, bd=0, command
=btn8 clicked, fg="white", bg="#333333")
btn8.pack(side=LEFT, expand=TRUE, fill=BOTH)

btn9 = Button(btnrow3, text="9", font="Segoe 23", relief=GROOVE, bd=0, command
=btn9_clicked, fg="white", bg="#333333")
btn9.pack(side=LEFT, expand=TRUE, fill=BOTH)

btnml = Button(btnrow3, text="*", font="Segoe 23", relief=GROOVE, bd=0, comman
d=btnml_clicked, fg="white", bg="#333333")
btnml.pack(side=LEFT, expand=TRUE, fill=BOTH)




btnrow4 = Frame(root)
btnrow4.pack(expand=TRUE, fill=BOTH)

mod_btn = Button(btnrow4, text="%", font="Segoe 21", relief=GROOVE, bd=0, comm
and=mod_clicked, fg="white", bg="#333333")
mod_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

bl btn = Button(btnrow4, text=" ( ", font="Segoe 21", relief=GROOVE, bd=0, com
mand=bl_clicked, fg="white", bg="#333333")
bl _btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

br_btn = Button(btnrow4, text=" ) ", font="Segoe 21", relief=GROOVE, bd=0, com
mand=br_clicked, fg="white", bg="#333333")
br_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

dot _btn = Button(btnrow4, text=" o ", font="Segoe 21", relief=GROOVE, bd=0, co
mmand=dot_clicked, fg="white", bg="#333333")
dot_btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

btnc = Button(btnrow4, text="C", font="Segoe 23", relief=GROOVE, bd=0, command
=btnc_clicked, fg="white", bg="#333333")
btnc.pack(side=LEFT, expand=TRUE, fill=BOTH)

del btn = Button(btnrow4, text="E", font="Segoe 20", relief=GROOVE, bd=0, comm
and=del clicked, fg="white", bg="#333333")
del btn.pack(side=LEFT, expand=TRUE, fill=BOTH)

btn@ = Button(btnrow4, text="0", font="Segoe 23", relief=GROOVE, bd=0, command
=btn@ clicked, fg="white", bg="#333333")
btno.pack(side=LEFT, expand=TRUE, fill=BOTH)

btneq = Button(btnrow4, text="=", font="Segoe 23", relief=GROOVE, bd=0, comman
d=btneq clicked, fg="white", bg="#333333")
btneq.pack(side=LEFT, expand=TRUE, fill=BOTH)

btnd = Button(btnrow4, text="/", font="Segoe 23", relief=GROOVE, bd=0, command

=btnd_clicked, fg="white", bg="#333333")
btnd.pack(side=LEFT, expand=TRUE, fill=BOTH)

root.mainloop()




5.Output

@

> OPEN EDITORS 1 UNSAVED
~ PYTHON

# scientific Calculator by Pramoth
training.p:

Tk()
.geometry(

sin cos tan

switch =

sin—1 cos-1 tan-1 4
btni_clicked()
.get(
~del
omd N log  xty 7
+ M @ ~
C X

the new c

PS C:\Users\INDIAN BANK €O CR\Desktop\python> &
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Fig3: Successful Output (Answer for sinb)
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6.Conclusion

The proposed system is error free. Trivial concepts of Python language
are implemented into the system. As, the usage of Python Tkinter as the
GUI provided various controls, such as buttons, labels, and text boxes to
build a user friendly application.

The rapid expansion and use of the internet, confirms the splendid future
and scope of the project.

23



7.References

[1] Al Sweigart - Automate the Boring Stuff with Python, 2nd Edition:
Practical Programming for Total Beginners — 2015.

[2] Python GUI Programming with Tkinter: Develop Responsive and
Powerful GUI Applications with Tkinter — 2018.

24



