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pasting the existing ones or by adding a text box 
from the HOME menu.  

 
 Text size 

Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. Follow 
the conference requirements. 

 

How to add Tables 
To add a table from scratch go to the INSERT menu and  
click on TABLE. A drop-down box will help you select rows 
and columns.  

You can also copy and a paste a table from Word or another PowerPoint 
document. A pasted table may need to be re-formatted by RIGHT-CLICK > 
FORMAT SHAPE, TEXT BOX, Margins. 
 

Graphs / Charts 
You can simply copy and paste charts and graphs from Excel or Word. 
Some reformatting may be required depending on how the original 
document has been created. 
 

How to change the column configuration 
RIGHT-CLICK on the poster background and select LAYOUT to see the 
column options available for this template. The poster columns can also 
be customized on the Master. VIEW > MASTER. 
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This PowerPoint 2007 template produces a 36”x48” 
presentation poster. You can use it to create your research 
poster and save valuable time placing titles, subtitles, text, 
and graphics.  
 
We provide a series of online tutorials that will guide you 
through the poster design process and answer your poster 
production questions. To view our template tutorials, go online 
to PosterPresentations.com and click on HELP DESK. 
 
When you are ready to print your poster, go online to 
PosterPresentations.com 
 
Need assistance? Call us at 1.510.649.3001 
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Zoom in and out 
 As you work on your poster zoom in and out to the level 
that is more comfortable to you.  

 Go to VIEW > ZOOM. 
 

Title, Authors, and Affiliations 
Start designing your poster by adding the title, the names of the authors, 
and the affiliated institutions. You can type or paste text into the 
provided boxes. The template will automatically adjust the size of your 
text to fit the title box. You can manually override this feature and 
change the size of your text.  
 
TIP: The font size of your title should be bigger than your name(s) and 
institution name(s). 
 
 

 
 

Adding Logos / Seals 
Most often, logos are added on each side of the title. You can insert a 
logo by dragging and dropping it from your desktop, copy and paste or by 
going to INSERT > PICTURES. Logos taken from web sites are likely to be 
low quality when printed. Zoom it at 100% to see what the logo will look 
like on the final poster and make any necessary adjustments.   
 
TIP:  See if your school’s logo is available on our free poster templates 
page. 
 

Photographs / Graphics 
You can add images by dragging and dropping from your desktop, copy 
and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of the 
corner handles. For a professional-looking poster, do not distort your 
images by enlarging them disproportionally. 
 

 
 
 
 
 
 

Image Quality Check 
Zoom in and look at your images at 100% magnification. If they look good 
they will print well.  
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This	research	is	an	implementa/on	of	a	determinis/c	algorithm	for	integer	
factoriza/on	(derived	by	Ghaith	A.	Hiary)	using	C++	programming.	The	most	
basic	way	for	integer	factoriza/on	is	trial	division.	Though	this	algorithm	
provides	a	new	determinis/c	approach	for	integer	factoriza/on,	and	can	be	
used	for	the	problem	of	factoring	with	high	bits	known.	This	implementa/on	
used	the	GNU	MP	Bignum	Library	to	do	arithme/c	on	very	large	numbers.	
Numbers	from	15	digits	to	27	digits	were	tested,	and	the	new	algorithm	
gradually	beats	trial	division	in	speed	compe//on.	It	successfully	reduced	
the	running	/me	by	about	67%.	 
	

Abstract	

Objec>ves	

Techniques	

The	running	/me	for	both	algorithms	was	tested.	When	the	operands	
are	less	than	23	digits,	trial	division	beats	the	new	algorithm,	though	
aZer	25	digits,	the	new	algorithm	gradually	beats	trial	division.	The	
running	/me	of	the	new	algorithm	increases	roughly	like	n1/3 instead	of	
sqrt(n)	like	in	trial	division.	For	example,		if	n	is	mul/plied	by	100,	the	
running	/me	of	the	new	algorithm	increases	by	a	factor	of	1001/3 = 
4.64…,	but	the	running	/me	of	trial	division	increases	by	a	factor	of	
sqrt(100)	=	10.	Thus,	the	new	algorithm	is	much	more	efficient	for	
operands	with	more	than	25	digits. 
	

Speed	Compe>>on	
	between	Trial	Division	and	New	Algorithm 

The	main	purpose	of	this	research	is	to	develop	an	efficient	way	for	
determinis/c	integer	factoriza/on,	and	to	implement	it	using	C++	
programming	language. 

The	Ohio	State	University	–	Department	of	Mathema/cs	
Lillian	Zeng,	Dr.	Ghaith	A.	Hiary	

Using	C++	programming	to	implement	a	determinis/c	algorithm	for	integer	factoriza/on		

Comparison	between	Trial	Division	and	New	Algorithm	

The	main	idea	of	the	new	algorithm	is	that	it	allows	tes/ng	divisibility	of	n	
by	all	integers	in	a	large	block	simultaneously	rather	than	integer	by	integer	
like	in	trial	division. Therefore,	the	new	algorithm	reduces	the	number	of	
tests	we	need	to	run	to	find	factor	of	n.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
As	shown	in	the	Figure	2,		for	trial	division,	the	block	size	between	tests	are	
1.	For	the	new	algorithm,	the	block	size	is	2H	+	1,	where	H	is	approximately	
sqrt(n)/(17n)1/3	at	the	end,	which	is	large	for	large	n. 

•  Trial	division	
Trial	division	is	a	basic	algorithm	for	integer	factoriza/on.	In	this	
research,	trial	division	is	not	only	used	for	speed	comparison,but	also	
is	the	first	step	in	the	new	algorithm.	

	
	
•  C++		

C++	is	a	programming	language	that	serves	general	purposes.	It	is	
available	on	many	plaeorms	and	is	widely	used	as	soZware	
infrastructure	and	applica/ons.	This	research	uses	C++	as	the	
programming	language	because	of	its	speed	and	flexibility.	

•  GNU	MP	Bignum	Library	
GNU	MP	Bignum	Library	(i.e.	GMP)	is	a	well-developed	library	to	
compute	huge	operands.	The	precision	limit	only	depends	on	the	
available	memory	in	the	machine	GMP	runs	on.	Because	the	main	
purpose	of	the	algorithm	is	to	find	factors	of	huge	operands,		GMP	is	
necessary 

Conclusion 

Main	Func>on	

Example	Output	
When	input	n	is	100000000001360000000003663:		
	
When	input	n	is	1000000000000037:	

•  Developed	a	more	efficient	way	for	integer	factoriza/on	by	reducing	
the	running	/me	by	about	67%.	

•  Illustrated	a	comprehensive	applica/on	of	GNU	MP	Bignum	Library	
•  Prac/cal	applica/on:	Factoring	with	the	high	bits	known.	 

	Reference 
•  Hiary,	Ghaith	A.	“A	Determinis/c	Algorithm	for	Integer	Factoriza/on.”	

Mathema'cs	of	Computa'on.	85.300	(2016).	

Factoring	with	the	high	bits	known	
A	prac/cal	applica/on	of	the	new	algorithm	is	factoring	with	the	high	
bits	known.	For	example,	when	n	is	RSA-160	(a	160-digit	composite	
number	with	2	prime	factors)	and	if	we	have	already	known	the	first	54	
digits	of	a	factor,	then	using	this	new	algorithm,	we	only	need	to	run	
one	or	two	test(s)	to	find	the	factor. 

Figure	3.	Main	func/on	of	the	program	using	new	algorithm 




