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IMPROVED CALCULATOR FOR PERFORMING PARTIAL CALCULATIONS

FIELD

The present application relates to a user interface, an
apparatus and a method for performing calculations, and
in particular to a user interface, an apparatus and a
method for performing partial calculations on a touch

interface.

BACKGROUND

More and more electronic devices such as mobile phones,
MP3 players, Personal Digital Assistants (PDAs) and
computers both laptops and desktops are being equipped

with calculators.

Traditionalfy these calculators have a limited interface
and are difficult to use for every day calculations,
especially since in contrast to the situation of using a
standalone calculator a user of a mobile phone, PDA or
such does not often have a note pad at hand for taking

notes on the calculations made.

An apparatus that allows fast and easy calculations and

note taking would thus be useful in modern day society
SUMMARY

On this background, it would be advantageously to provide
a user interface, an apparatus and a method that

overcomes or at least reduces the drawbacks indicated

above by providing an apparatus according to the claims.

CONFIRMATION COPY
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Further objects, features, advantages and properties of
device, method and computer readable medium according to
the present application will become apparent from the

detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following detailed portion of the present
description, the teachings of the present application
will be explained in more detail with reference to the

example embodiments shown in the drawings, in which:

Fig. 1 is an overview of a telecommunications system in
which a device according to the present application 1is
used according to an embodiment,

Fig. 2 1is a view of an apparatus according to an
embodiment,

Fig. 3 1is a block diagram illustrating the general
architecture of an apparatus of Fig. 2 in accordance with
the present application,

Fig. 4 1is a view of an apparatus according to an
embodiment,

Figs. 5 to 9 show screen shot views of an application
window of an apparatus according to an embodiment,

Fig. 10 is a flow chart describing a method according to
an embodiment of the application,

Fig. 11 is a flow chart describing a method according to
an embodiment of the application, and

Fig. 12 is a flow chart describing a method according to

an embodiment of the application.

DETAILED DESCRIPTION
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In the following detailed description, the user
interface, the apparatus, the method and the software
product according to the teachings for this application
in the form of a cellular/mobile phone will be described
by the embodiments. It should be noted that although only
a mobile phone 1is described the teachings of this
application can also be used in any electronic device
such as in portable electronic devices such as laptops,
PDAs, mobile communication terminals, electronic books
and notepads and other electronic devices offering access

to information.

FIG. 1 illustrates an example of a cellular
telecommunications system in which the teachings of the
present application may be applied. In the
telecommunication system of FIG. 1, various
telecommunications services such as cellular voice calls,
www or Wireless Application Protocol (WAP) browsing,
cellular video calls, data calls, facsimile
transmissions, music transmissions, still image
transmissions, video transmissions, electronic message
transmissions and electronic commerce may be performed
between a mobile terminal 100 according to the teachings
of the present application and other devices, such as
another mobile terminal 106 or a stationary telephone
132. It is to be noted that for different embodiments of
the mobile terminal 100 and in different situations,
different ones of the telecommunications services
referred to above may or may not be available; the
teachings of the present application are not limited to

any particular set of services in this respect.

The mobile terminals 100, 106 are connected to a mobile

telecommunications network 110 through Radio Frequency



10

15

20

25

30

WO 2010/102639 PCT/EP2009/001657
4

(RF) 1links 102, 108 wvia base stations 104, 109. The
mobile telecommunications network 110 may be in
compliance with any commercially available mobile
telecommunications standard, such as Group Spéciale
Mobile (GSM), Universal Mobile Telecommunications System
(UMTS), Digital Advanced Mobile Phone system (D-AMPS),
The code division multiple access standards (CDMA and
CDMA2000), Freedom Of Mobile Access (FOMA), and Time
Division-Synchronous Code Division Multiple Access (TD-

SCDMA) .

The mobile telecommunications network 110 is operatively
connected to a wide area network 120, which may be
Internet or a part thereof. An Internet server 122 has a
data storage 124 and is connected to the wide area
network 120, as is an Internet client computer 126. The
server 122 may host a www/wap server capable of serving

www/wap content to the mobile terminal 100.

A public switched telephone network (PSTN) 130 1is
connected to the mobile telecommunications network 110 as
is commonly known by a skilled person. Various telephone
terminals, including the stationary telephone 132, are

connected to the PSTN 130.

The mobile terminal 100 is also capable of communicating
locally via a local link 101 to one or more local devices
103. The 1local 1link can be any type of 1link with a
limited range, such as Bluetooth, a Universal Serial Bus
(USB) 1l1link, a Wireless Universal Serial Bus (WUSB) 1link,
an IEEE 802.11 wireless local area network 1link, a Radio
Standard link for example an RS-232 serial 1link, etc. The

local devices 103 can for example be various sensors that
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can communicate measurement values to the mobile terminal

100 over the local link 101.

It should be noted that even though the teachings herein
are described solely to wireless networks it is in no
respect to be limited to wireless networks as such, but
it to be understood to be usable in the Internet or

similar networks.

An embodiment 200 of the mobile terminal 100 1is
illustrated in more detail in FIG. 2. The mobile terminal
200 comprises a speaker or earphone 202, a microphone
206, a main or first display 203 and a set of keys 204
which may include a keypad 204a of common ITU-T type
(alpha-numerical keypad representing characters "0"-"9",
"*" and "#") and certain other keys such as soft keys
204b, 204c and a Jjoystick 205 or other type of
navigational input device. In the embodiments described
herein the display is a touch display 203. Although it
should be noted that other displays can also be used
wherein a user is able to mark content using a cursor or

other navigational input means.

The internal component, software and protocol structure
of the mobile terminal 200 will now be described with
reference to FIG. 3. The mobile terminal has a controller
300 which is responsible for the overall operation of the

mobile terminal and may be implemented by any

commercially available CPU ("Central Processing Unit"),
DSP ("Digital Signal Processor") or any other electronic
programmable logic device. The <controller 300 |has

associated electronic memory 302 such as Random Access
Memory (RAM), Read Only Memory (ROM), Electrically
Erasable Programmable Read-Only Memory (EEPROM), flash
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memory, or any combination thereof. The memory 302 is
used for various purposes by the controller 300, one of
them being for storing data used by and program
instructions for various software in the mobile terminal.
The software includes a real-time operating system 320,
drivers for a man-machine interface (MMI) 334, an
application handler 332 as well as various applications.
The applications can include a message text editor 350, a
notepad application 360, as well as various other
applications 370, such as applications for voice calling,
video calling, sending and receiving messages such as
Short Message Service (SMS), Multimedia Message Service
(MMS) or email, web Dbrowsing, an instant messaging
application, a phone book application, a calendar
application, a control panel application, a camera
application, one or more video games, etc. It should be
noted that two or more of the applications listed above

may be executed as the same application.

The MMI 334 also includes one or more hardware
controllers, which together with the MMI drivers
cooperate with the touch display 336/203, and the keypad
338/204 as well as various other Input/Output devices
such as microphone, speaker, vibrator, ringtone

generator, LED indicator, etc.

The software also includes various modules, protocol
stacks, drivers, etc., which are commonly designated as
330 and which provide communication services (such as
transport, network and connectivity) for an RF interface
306, and optionally a Bluetooth interface 308 and/or an
IrDA interface 310 for 1local «connectivity. The RF
interface 306 comprises an internal or external antenna

as well as appropriate radio circuitry for establishing
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and maintaining a wireless link to a base station (e.q.
the link 102 and base station 104 in FIG. 1). As is well
known to a man skilled in the art, the radio circuitry
comprises a series of analogue and digital electronic
components, together forming a radio receiver and
transmitter. These components include, band pass filters,
amplifiers, mixers, local oscillators, low pass filters,
Analog to Digital and Digital to Analog (AD/DA)

converters, etc.

The mobile terminal also has a Subscriber Identity Module
(SIM) card 304 and an associated reader. As is commonly
known, the SIM card 304 comprises a processor as well as

local work and data memory.

Figure 4 shows an apparatus 400 according to the
teachings herein. It should be noted that such an
apparatus is not limited to a mobile phone, but can be
any apparatus capable of performing calculations. 1In
particular such an apparatus is capable of Dbeing text

input and performing calculations.

The apparatus 400 comprises a display 403 on which an
application window 410 is displayed. On the display 403
two notifications 408 are also displayed one being a
signal strength indicator 408a and one being a battery

level indicator 408b.

The application window 410 comprises a writing area 415.
A controller (300 in fig 3, not shown in fig 4) 1is

configured to receive text input in the writing are 415.

In this embodiment the apparatus is configured to receive

the text input through touch input on the touch display
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403 and to recognize the input through Hand Writing
Recognition. This 1is a generally used technique in the

art and will not be discussed further herein.

It should be noted that it is also possible to practice
the teachings herein without wusing a touch display
wherein a user inputs text wvia other input means such as
a keypad and marks sections or portions with the use of a
windows pointing device such as a mouse or other cursor

controlling means.

It should also be noted that the text may originate from
other sources than being directly input. In one
embodiment the text is part of a message received. In one
embodiment the text is part of a file that 1is being

viewed.

The controller is further configured to determine whether
a selected portion of the input text represents a

mathematical expression.

If it 1is detected that a mathematical expression 1is
selected a toolbar 420 is displayed in one embodiment.
The toolbar 420 comprise symbols 422 representing
mathematical operations. For example a ‘+’/-symbol 422 is
used to represent the operation ADD and the symbol ‘=’
421 1is used to represent the operation of performing a

calculation.

In one embodiment the controller is configured to include
the operation of performing the operation implicitly in
the other operands. Thus, if a user selects two numbers
and taps on the '+’ symbol 422 the controller will

perform the operation of adding the two numbers directly
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in one embodiment and after a user has pressed the

symbol 421 in another embodiment.

In one embodiment the toolbar 425 is floating, meaning
that it does not have a fixed placement in the
application window 410 but can be moved both upon user
instruction and to accommodate the text being displayed

in the writing area 415.

The controller is further configured to parse a selected
portion. In one embodiment the controller is further
configured to display the resulting mathematical
expression from the parsed portion in an expression

window 425.

In the expression window a mathematical expression is

shown as the controller will calculate it.

In one embodiment the controller is further configured to

show the result of a calculation in a result window 430.

Figure 5 shows views of an application window 510 for an
application (360 in fig 3) being executed in an apparatus
according to the teachings herein. It should be noted
that such an apparatus is not limited to a mobile phone,
but can be any apparatus capable of performing
calculations. In particular such an apparatus is capable

of being text input and performing calculations.

Figure 5a shows an application window 510 where a text
511 1is displayed. In this example the text consist of
three statements followed by each a calculation. The
three statements and their calculations are “apple:

2.5x2"”, “orange: 4x2” and “banana: 6/3”. Such a text can
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represent a shopping list where a user has noted the
prices for different items. In this embodiment the
statements represent the total prices for two apples and

two oranges and the price per banana.

It should be noted that the text being displayed need not
be in coded characters such as ASCII-coded characters or

Unicode characters.

In this embodiment the text 511 is input using a stylus

and resides in graphical form.

In one embodiment a controller is configured to receive
input identifying and selecting a partial string 512, 513
of the text 511 and to determine whether the portion

512,513 represents a mathematical expression.

In figure 5b a user has selected the portion 2.5x2 512 by
encircling it with a stylus 509 which is indicated by a

circle 507 around the portion 512.

The controller determines possibly through the use of an
HWR technique and supplemental parsing that the portion

512 is a mathematical expression.

The controller is configured to evaluate the mathematical

expression represented by the selected portion.

The controller is configured to generate a clean copy 526
of the mathematical expression represented by the
selected portion 512. In one embodiment the controller is
further arranged to display the clean copy 526 in an

expression window 525, see fig 5c.
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In fig 5c the selected portion 512 is displayed as being
marked to indicate to a user that this portion 1is being
handled by the application. It should be noted that
various methods of marking may be used including but not
limited to encircling, inverting colors, using different
colors, highlighting, and boxing in etc. In this example
the portion 512 is marked by being highlighted with a

specific color, for example blue.

In the expression window 525 the clean copy 526 of the
mathematical expression represented by the selected

portion 512 is displayed.

In one embodiment the controller is further arranged to
calculate the result of the mathematical expression and
to display the result 531. In one embodiment the result
531 is displayed in a result window 530. The result 531

is in this example “5”.

In one embodiment the controller is further configured to
display a toolbar 520 as a portion 512 has been selected
and it has been determined that the portion 512
represents a mathematical expression. The toolbar 520
comprises a number of symbols 521, 522 representing
mathematical operations. The controller is further
arranged to receive input identifying or selecting an
operand 521, 522 and to apply it to the mathematical

expression.

In figure 5d a controller has received input identifying
or selecting the operand ADD. In this example the input
has been effected by a user tapping on the ‘+’'-symbol 522
representing the operation ADD. Alternatively a user can

press a key representing the operation ADD.
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The clean copy 527 is updated to include the new operand
‘+/ and this is displayed in the expression window 527.

The updated clean copy reads “2.5x2+".

The result 531 being displayed in the display area 530 is
still “5”.

In figure 5d a user has selected a second portion 513 4x2
by encircling it with a stylus 509 which is indicated by

a circle 507 around the portion 513.

In one embodiment the previously selected portion is now
marked in a different way to indicate to a user that it
is no longer the currently handled portion. 1In this
example the marking is achieved by changing to a

different color which in this example is orange.

The controller is configured to determine whether the
second selected portion 513 represents a mathematical

expression.

In figure 5e the second selected portion 513 is marked as
being the currently handled portion. In this example his

is achieved by highlighting it with the color blue.

The controller 1is further arranged to determine the
equivalent clean copy of the mathematical expression of
the second selected portion 513. In one embodiment the
controller is further arranged to display the updated

clean copy 528 in the expression window 525.
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In this example a toolbar 520 is displayed again as a new
portion 513 is selected and determined to represent a

mathematical expression.

In one embodiment the toolbar 525 is displayed as long as

the application is running.

In one embodiment the <controller is configured to
determine whether the mathematical expression or a
selected portion is ready for receiving an operand and if
so to display the toolbar 525. The toolbar would thus be
displayed when i1t is determined that a new portion
representing a mathematical expression has been selected
to allow a wuser to indicate how the mathematical

expression should be handled.

In one embodiment the controller is configured to display
the result of the complete mathematical expression of the
clean copy 528 in the result window 530 as a result 532
as the second selected portion is determined to represent
a mathematical expression. In this example the result 532

is 13.

In one embodiment the controller is configured to display
the result of the currently handled portion 513. In this
example the partial result for the second selected

portion is 8 (not shown).

In one embodiment the controller is configured to
calculate the result of the complete mathematical
expression upon receiving an identification of a
mathematical operand to do so. For example by the user

tapping on the ‘=’ symbol.
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It should be noted that the expression window 525 and the
result window 530 are optional and need not be part of an
Implementation of the teachings herein. Other
alternatives exist of showing the expressions and the
partial results. For example a clean copy 1is displayed
nest to the corresponding selected portion in one
embodiment. The result of an expression 1is displayed
adjacent to the corresponding selected portion 1in one

embodiment.

In one embodiment the controller is configured to display
the result 529 in the writing area 511, see figure 5f.
This has the benefit that the display is kept clear of
space consuming additional windows and the result will be

closer to the user’s line of sight.

Displaying results and partial results in a designated
position has the benefit that a user knows where to look

for the result.

As can be seen in figure 5f the two embodiments may be

combined.

The toolbar 520 is also optional and a controller is in
one embodiment configured to receive input representing a
mathematical operation through the writing area 511. 1In
one example a user selects a first portion and a second
portion and indicates that these should be added together

by drawing a ‘+’-sign in the writing area.

It should be noted that although the examples given only
disclose mathematical expressions written on a one-line
form the t4eachigns herein are also practicable on two-

or more line expressions and also on more complex
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mathematical expressions such as derivates, integrals,

sinus functions, sums etc.

Figure 6 shows a view of an application window 610 for an
application (360 in fig 3) being executed in an apparatus
according to the teachings herein. It should be noted
that such an apparatus is not limited to a mobile phone,
but can Dbe any apparatus capable of performing
calculations. In particular such an apparatus is capable

of being text input and performing calculations.

A text 611 is displayed in a writing area 615. In this
example the text consist of three statements followed by
each a calculation. As can be seen in the figure two of
the statements are followed by a two-line mathematical

expression.

Figure 6 shows a situation corresponding to the situation
in figure 5f, but where a different text 611 and
consequently different selected portions 612 and 613 have

been handled.

The portion 612 representing 2.5x2 has been selected
before the portion 513 representing 6/3 as 1is also
evident from the clean copy 628 being displayed in the
expression window 625. As <can be seen a user has
indicated that the two partial results for 2.5x2 and 6/3
should be multiplied together and not added as in the
example of figure 5. The result 632 and 629 being 10 is
displayed in both a result window 630 as result 632 and

in the writing are 615 as result 629.

In one embodiment the controller is configured to adapt

the content of the toolbar 620 to the currently handled
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mathematical expression. For example if two or more
portions are selected the toolbar 620 is arranged to
include a '}’ symbol indicating that the partial results
of the mathematical expressions being represented by the
selected portions are to be added up. In one embodiment a
‘7 symbol is included in the toolbar to indicate that
the partial results should be multiplied.

Other possible symbols and corresponding mathematical
operands also exist such as [ to indicate that the
expression should be integrated, J to indicate that the
expression should be derivated and V to indicate that the

controller should draw the root out of the result.

In one embodiment a controller is configured to receive

selection of a plurality of portions 712, 713 and 714.

In one embodiment the controller is configured to receive
a series of selections of portions 712, 713 and 714 and
to determine whether each of them represent a

mathematical expression.

In one embodiment the controller is configured to receive
an input comprising more than one portion at one time and
in response thereto determine the individual portions
therein and whether they represent a mathematical

expression or not.

Figure 7 shows a series of views of an application window
710 for an application (360 in fig 3) being executed in
an apparatus according to the teachings herein. It should
be noted that such an apparatus is not limited to a
mobile phone, but can be any apparatus capable of

performing calculations. In particular such an apparatus
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is capable of being text input and performing

calculations.

Fig 7a shows an application window 710 having a writing

area 715 in which a text 711 is displayed.

In this example the text 711 consists of three statements

each being a calculation.

The controller has received a selection from a user of
the whole text 711. The selection has been made by a user
encircling the text 711 with a stylus 707 which 1is
indicated by a circle 709.

The controller determines that the text comprises three
portions 712, 713 and 714 and marks these as in figure

Tb.

Fig 7b shows a view of the application window 710 as the
three portions have been marked. As 1in the previous
examples the marking can be made in a number of

alternative ways.

It should be noted that the three portions 712, 713 and
714 may have been individually selected. However, in this

example they have been selected all at once.

The controller is further confiqured to determine whether
a selected portion represents a plurality of mathematical
expressions, each of the plurality of mathematical

expressions being a partial mathematical expression.
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The controller is configured to display a toolbar 725
that comprises symbols 721 indicating mathematical
operations that can be done on the partial mathematical
expressions being represented by the portions 712, 713

and 714.

In this example a user has indicated that the results

should be summed up, but tapping on the '}’ symbol 721.

In one embodiment the controller is configured to display
a clean copy 726 of the resulting mathematical expression

and display it in an expression window 725.

In figure 7c a controller has been instructed, either
implicitly or directly, to calculate the result of the
resulting mathematical expression based on the partial

mathematical expressions.

In this example a user may have tapped on the "=’ symbol

722 indicating that the result should be calculated.

In one embodiment the controller is configured to display

the result 729 in the writing area 715.

In one embodiment the controller is configured to display

the result 731 in the result window 730.

In one embodiment the controller is configured both to
display the result 731 in the result window 730 and to
display the result 729 in the writing area 715 as can be

seen in fig 7c.

Thus a user may quickly and easily select a text portion

representing a calculation and receive the result quickly



10

15

20

25

30

WO 2010/102639 PCT/EP2009/001657
19

as well as combining the partial results of such a text

in a quick and easy to use and learn manner.

In one embodiment the controller 1is configured to
calculate a result wusing a possibly user-specified

function.

Figure 8 shows a series of views of an application window
810 for an application (360 in fig 3) being executed in
an apparatus according to the teachings herein. It should
be noted that such an apparatus is not 1limited to a
mobile phone, but <can be any apparatus capable of
performing calculations. In particular such an apparatus
is capable of being text input and performing

calculations.

A text 811 is displayed in a writing area B815. In this
example the text consists of three statements each being

a calculation.

In this example a user has specified a function f(x) as

being:

f(x) = x1+x2*x3

It should be noted that the function need not be user
specified but <can be any functions stored in the

apparatus.

In fig 8a the controller has received three selections
from a user of three portions 812, 813 and 814. The
selection has been made by a user encircling the portions
812, 813 and 814 with a stylus 807 which is indicated by
a circle 809%a, b and ¢ for each portion 812, 813 and 814.
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The controller determines that the three portions 812,
813 and 814 represent mathematical expressions and

displays a toolbar 820.

The toolbar 820 comprises symbols 821 indication
different mathematical operations. One symbol 821
represents the defined function and 1is marked with

\\f(x) "

In one embodiment the controller also marks the portions

as in figure 8b.

In this example it is important in which sequence the
user selects the portions as they will be associated with
the variables x1, x2 and x3 of the function f(x) in that
order. In this example the user has selected the portions
in the order x1=2.5x2 (first portion 812), x2=4x2 (second

portion 813) and x3=6/3 (third portion 814).

In this example a wuser taps on the symbol 821
representing the function f(x) and the controller

performs the function on the portions accordingly.

In one embodiment the complete expression 826 being a
clean copy of the mathematical expressions represented by
the portions 812, 813 and 814 with the function f£(x)

applied to them is displayed in an expression window 825.

In one embodiment the clean copy 826 is not displayed.

In figure 8b the result is displayed. In this example the

result is 21.
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In one embodiment the controller is configured to display

the result 829 in the writing area 815.

In one embodiment the controller is configured to display

the result 831 in the result window 830.

In one embodiment the controller is configured both to
display the result 831 in the result window 830 and to
display the result 829 in the writing area 815 as can be

seen in fig 8b.

It should be noted that displaying the result in the
writing area has a further advantage in that a user may
select the result for further use. The result is usually

a number, but also numbers are mathematical expressions.

Figure 9 shows a use case in the form of a series of
views of an application window 910 for an application
(360 in fig 3) being executed in an apparatus according
to the teachings herein. It should be noted that such an
apparatus is not limited to a mobile phone, but can be
any apparatus capable of performing calculations. 1In
particular such an apparatus 1is capable of being text

input and performing calculations.

A text 911 is displayed in a writing area 915. In this
example the text is a message from one user to a second
user. It should be noted that it is of no importance to
the teachings herein if the sender is viewing the message
or the recipient. Both users can find the calculations to
be of use. In this description it will be assumed that

the user is the sender.



10

15

20

25

30

WO 2010/102639 PCT/EP2009/001657
22

The text 911 contains information about a trip being
planned including a listing of various activities and the
associated costs.

In fig 9%9a a wuser has selected a portion 912. The
selection can be done as explained 1in the previous

examples. The selection is marked by a circle.

The controller 1is, in this embodiment, configured to
calculate and display the partial result 931 in a result
window 930 indicating that the total cost for the train
will be 400.

This enables a user to quickly get an overview of the
associated costs even though they are not completely

specified.

In fig 9b a user has selected a second portion 913 and
the controller has displayed the partial result 932 for
the second portion 913 accordingly indicating that the
total cost for the hotel will be 70.

In one embodiment a controller is configured to receive

multiple selections of portions.

In one embodiment a multiple selection 1is achieved by

simultaneously pressing a key on an apparatus.

In one embodiment a single selection is achieved by first
clearing the previous selection. In one embodiment a
single selection is achieved by pressing a specified key,
virtual or physical in conjunction with making the

selection.
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In fig 9c a user has selected two portions 912 and 913.
In this example they are marked with differently colored
circles, but other markings are possible as has been
discussed herein.

The controller is configured to display a toolbar 920
comprising symbols 921 representing mathematical
operations to be performed on the mathematical
expressions being represented by the portions 912 and

913.

As there is more than one selected portion 912 and 913
the controller needs input from the user to determine how

the partial results should be combined.

In one embodiment the partial results 931 and 932 are

shown in the result window 930.

In one embodiment the partial results 931 and 932 are
shown in the same color as the corresponding portion 1is
marked with. This enables a user to easily ascertain

which value corresponds to which portion.

In this example a user has selected the '+’ symbol 921
from the toolbar 920 indicating that the partial results
931 and 932 should be added. A selected operand is in one
embodiment indicated to a user by being marked. In this
example the selected operand is marked with a circle as

is shown in the figures.

In one embodiment the specified operation is performed
implicitly when indicating which operand that should be

performed.



10

15

20

25

30

WO 2010/102639 PCT/EP2009/001657
24

In one embodiment the operation 1is performed upon

indication to do so.

In figure 9d the user has indicated that the controller
should perform the operation by tapping on the ‘=’ symbol
922 and the controller has performed the calculation as
instructed and displayed the result 933 being 540
indicating that the total cost of both the hotel and the

train is 540.

In one embodiment the controller is configured to receive
a selection of a text portion 914 and determine whether
the selected portion 914 represents more than one

mathematical expression.

In fig 9e a user has selected a portion 914 containing

all of the calculations which is indicated by a circle.

In one embodiment the controller is configured to display

the partial sums 931 in the result window 930.

The controller is further configured to display a toolbar
920. IN figure 9e a user has selected the operand
represented by the '+’ symbol 921 and the controller has
calculated the result of applying the specified operand
to the partial results 931. The total result 934 1is
displayed as being 940 indicating that the total cost of
the trip is 900.

In this embodiment the controller 1is configured to
calculate the result implicitly wupon receiving an

indication of a mathematical operand.
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In this use case the teachings herein are useful for both
the sender and the receiver of the message. The sender
can check the sums while preparing the message so that he
can write them down in the message. This works especially
well if the result is displayed in the writing area 915
as has been discussed previously. The receiver can check
the results of the calculations more easily in case the

sender has not specified the sums when sending it.

It should be noted that the teachings discussed above may

all be implemented as method steps.

In the flowcharts described below optional steps are

indicated by a box with rounded corners.

Figure 10 shows a flowchart of an example method
according to the teachings herein. In a first step 1010 a
controller receives input identifying a portion (512) of
a text which portion a user has selected. A controller
determines whether the portion represents a mathematical
expression in step 1020. If the portion represents a
mathematical expression the controller evaluates the
expression in step 1030 and optionally generates a clean
copy of the expression 1032 which is optionally displayed
in step 1034. In step 1050 the controller calculates the
result of the mathematical expression represented by the

selected portion and displays the result.

Figure 11 shows a flowchart of an example method
according to the teachings herein. In a first step 1110 a
controller receives input identifying a portion (512) of
a text which portion a user has selected. A controller
determines whether the portion represents a plurality of

mathematical expressions in step 1120. If the portion
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represents a plurality of mathematical expressions the
controller evaluates each of the plurality of expressions
in step 1130 and optionally generates a clean copy of
each of the expressions 1132 which are optionally
displayed in step 1134 possibly by repeating steps 1130,
1132 and 1134 for each expression as is indicated by the
dashed line in fig 11. In step 1140 the controller
displays a toolbar comprising mathematical operands. 1In
step 1142 the controller receives a selection of an
operand. In step 1150 the controller <calculates the
combined result of plurality of mathematical expressions
represented by the selected portion by applying the
selected operand to the partial results and displays the

combined result.

Figure 12 shows a flowchart of an example method
according to the teachings herein. In a first step 1210 a
controller receives input identifying a portion (512) of
a text which portion a user has selected. A controller
determines whether the portion represents a mathematical
expression 1in step 1220. If the portion represents a
mathematical expression the controller evaluates the
expression in step 1230 generating a partial result and
optionally generates a clean copy of the expression 1232

which is optionally displayed in step 1234.

In a further step 1215 a controller receives second input
identifying a second portion (512) of a text which second
portion a user has selected. A controller determines
whether the second portion represents a mathematical
expression 1in step 1225. If the portion represents a
second mathematical expression the controller evaluates
the expression in step 1235 generating a partial result

and optionally generates a clean copy of the expression
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1237 which is optionally displayed in step 1239. In step
1240 the <controller displays a toolbar comprising
mathematical operands. In step 1242 +the controller
receives a selection of an operand. In step 1150 the
controller calculates the combined result the first and
the second mathematical expressions represented by the
first and second selected portions by applying the
selected operand to the partial results and displays the
combined result.

It should be noted that the steps of receiving a
selection of a portion steps 1210 and 1215, determining
whether a portion represents a mathematical expression
steps 1220 and 1225 and evaluating it steps 1230 and 1235

may be repeated for further selections.

It should also be noted that the step of determining
whether a portion represents a mathematical expression
steps 1020, 1220 and 1225 are essentially the same as the
step of determining whether a selected portion represents

a plurality of mathematical expressions 1120.

It should be noted that even though the examples given
above all show all the text as already input the
controller 1is configured to receive further text input
and to receive input indicating a portion of the recently
input text as well. This allows a user to input text,
perform a calculation on the inputted text and then
continue inputting more text, marking a new portion and
evaluate that portion and so on. In the example described
with reference to figure 9 a user may calculate the
result for each post of the cost list before putting in
the other items. A user could thus start by inputting
“Train 2*200”, select the portion and obtain the result

“400”. As discussed above the result may be displayed in
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the text writing area (915) and adjacent to the selected
portion. In one embodiment where the controller is’
configured to display the result to the right of the
portion the resulting text is “2*200=400".

In one embodiment the controller is configured to display
the result in a font similar to the font of the selected

portion.

The placement of the result can depend on a number of
factors such as used input language and the form of the

mathematical expression.

The various aspects of what 1is described above can be
used alone or 1in various combinations. The teaching of
this application may be implemented by a combination of
hardware and software, but can also be implemented in
hardware or software. The teaching of this application
can also be embodied as computer readable code on a
computer readable medium. It should be noted that the
teaching of this application is not limited to the use in
mobile communication terminals such as mobile phones, but
can be equally well applied in Personal digital
Assistants (PDAs), personal organizers, computers or any
other apparatus designed for sharing notes or performing

calculations.

The teaching of the present application has numerous
advantages. Different embodiments or implementations may
yield one or more of the following advantages. It should
be noted that this is not an exhaustive 1list and there
may be other advantages which are not described herein.

For example, one advantage of the teaching of this
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application 1s that a user is able to quickly perform

partial calculations and to show the results to others.

Although the teaching of the present application has been
described in detail for purpose of illustration, it is
understood that such detail is solely for that purpose,
and variations can be made therein by those skilled in
the art without departing from the scope of the teaching

of this application.

For example, although the teaching of the present
application has been described in terms of a mobile
phone, it should be appreciated that the teachings of the
present application may also be applied to other types of
electronic devices, such as notebook, palmtop and laptop
computers and the 1like. It should also be noted that
there are many alternative ways of implementing the
methods and apparatuses of the teachings of the present

application.

Features described in the preceding description may be
used in combinations other than the combinations

explicitly described.

Whilst endeavouring in the foregoing specification to
draw attention to those features of the invention
believed to be of particular importance it should be
understood that the Applicant claims protection in
respect of any patentable feature or combination of
features hereinbefore referred to and/or shown in the
drawings whether or not particular emphasis has been

placed thereon.
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The term "comprising™ as used in the claims does not
exclude other elements or steps. The term "a" or "an" as
used in the claims does not exclude a plurality. A unit
or other means may fulfill the functions of several units

or means recited in the claims.
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CLAIMS:

1. An apparatus comprising a controller, wherein said
controller is configured to:

receive input identifying a portion;

determine that said portion represents a partial
mathematical expression;

perform a calculation on said mathematical partial
expression; and

display the result.

2. An apparatus according to claim 1, wherein said
controller is further configured to:

display a toolbar comprising at least one mathematical
operand;

receive a selection of an operand; and

apply said selected operand in said calculation.

3. An apparatus according to claim 1, wherein said
controller is further configured to:

receive a second input identifying a second portion;
determine that said second portion represents a second
partial mathematical expression; and

perform said calculation on a combination of said partial
mathematical expression and said second partial

mathematical expression.

4. An apparatus according to claim 1, wherein said
controller is further configured to:

determine that a selected portion represents a plurality
of partial mathematical expressions;

evaluate each partial mathematical expression; and
perform said calculation on a combination of said partial

mathematical expressions.
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5. An apparatus according to claim 1, wherein said
controller is further configured to display said result

in a writing area.

6. An apparatus according to <claim 5, wherein said
controller is further configured to display said result

adjacent a portion.

7. An apparatus according to claim 1, wherein said
controller is further configured to generate a clean copy
of said partial mathematical expression and to display

the clean copy.

8. A computer readable medium comprising at least
computer program code for controlling an apparatus, said
computer readable medium comprising:

software code for receiving input identifying a portion;
software code for determining that said portion
represents a partial mathematical expression;

software code for performing a calculation on said
partial mathematical expression; and

software code for displaying the result.

9. A method comprising:

receiving input identifying a portion;

determining that said portion represents a partial
mathematical expression;

performing a calculation on said partial mathematical
expression; and

displaying the result.

10. A method according to claim 9 further comprising:
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displaying a toolbar comprising at least one mathematical
operand;
receiving a selection of an operand; and

applying said selected operand in said calculation.

11. A method according to claim 9 further comprising:
receiving a second input identifying a second portion;
determining that said second portion represents a second
partial mathematical. expression; and

performing said calculation on a combination of said
partial mathematical expression and said second partial

mathematical expression.

12. A method according to claim 9 further comprising:
determining that a selected ©portion represents a
plurality of partial mathematical expressions;

evaluating each partial mathematical expression; and
performing said calculation on a combination of said

partial mathematical expressions.

13. A method according to claim 9 further comprising

displaying said result in a writing area.

14. A method according to claim 13 further comprising

displaying said result adjacent a portion.

15. A method according to claim 9 further comprising
generating a clean copy of said partial mathematical

expression and to display the clean copy.

16. An apparatus comprising:
means for receiving input identifying a portion;
means for determining that said portion represents a

partial mathematical expression;
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means for performing a calculation on said partial
mathematical expression; and

means for displaying the result.
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