
GEORGIA INSTITUTE OF TECHNOLOGY 
OFFICE OF CONTRACT ADMINISTRATION 

SPONSORED PROJECT INITIATION 

Date:  February 27, 1978 

Project Title: Relative Complexity of Programing Systems 

Project No: 	G-36-626 

Project Director: Dr. Nancy A. Lynch 

Sponsor: 	National Science Foundation, Washington, D.C. 20550 

Agreement Period: From 	1/1/78 	 Until 6/30/80*. 

     

*Includes 6 mos. flexibility period 

• Type Agreement: Grant No. MCS77-15628 

Amount: $46,300 NSF Funds (G-36-626) 
20,573 GIT Contribution (G-36-327) 

$66,873 Total 

   

Reports Required: 
Annual Summary Reports; Final Technical Report 

Sponsor Contact Person (s): 

Technical Matters  

W. Richards Adrion 
Theoretical Computer Science Program 
National Science Foundation 
1800 G Street, N.W. 
Washington, D.C. 20550 
Phone (202) 632-5745 

Contractual Matters 
(thru OCA) 

Ms. Mary Frances O'Connell 
Grants Specialist - Area 4 
National Science Foundation 
1800 G Street, N.W. 
Washington, D.C. 20550 
Phone (202) 632-2858 

Defense Priority Rating: lila 

Assigned to: 	Information & Computer Science 

COPIES TO: 

 

(School/Laboratory) 

 

Project Director 

Division Chief (EES) 

School/Laboratory Director 

Dean/Director—EES 

Accounting Office 

Procurement Office 

Security Coordinator (OCA) 

ileports Coordinator (OCA) 

Library. Technical Reports Section 

EES Information Office 

EES Reports & Procedures 

Project File (OCA) 

Project Code (GTRI) 

Other 	  



GEORGIA INSTITUTE OF TECHNOLOGY 
OFFICE OF CONTRACT ADMINISTRATION 

SPONSORED PROJECT TERMINATION 

Date: 	12/17/80  

Project Title: Relative Complexity of Programming Systems 

Project No: 	G-36-626 

Project Director: 	Dr. Nancy Lynch 

Sponsor: National Science Foundation 

Effective Termination Date: 	6/30/80  

Clearance of Accounting Charges:  6/;n/R0 • 

Grant/Contract Closeout Actions Remaining: 

Final Invoice and Closing Documents 

Final Fiscal Report via FCTR 

x Final Report of Inventions 

Govt. Property Inventory & Related Certificate 

Classified Material Certificate 

Other 

Assigned to: 

COPIES TO: 

 

Information a Comp' It Fr Sri pn r  

 

(School/IIKarlfroXp 

  

Project Director 
	

Library, Technical Reports Section 

Division Chief MEW 
	

EES Information Office 

School/Laboratory Director 
	

Project File (OCA) 

Dean/Director—EES 
	

Project Code (GTRI) 

Accounting Office 
	

Other 
	 C. E. Smith 

Procurement Office 

Security Coordinator SOCA) 

/rts Coordinator (OCA) 

CA-4 (1/79) 



a. Ah'!1.1,.tt of TII•••ra 

h. l'Lt•I1.atiun Citations 

Bata t•el Scientific Cullatw•Timir% 

e, 	In, .1 Itc.....tu , t1 	t.t 	 ft • 	t • 

I. Ott.us iyeeir.) 

i'11/1 s 14'41 111•1;s11:!.Itt.S.ri , ,IL,I I •if.“1.1f 	we 	 4. I)Ate 

I.'S, 	ion. Ain . It 1, 	. .-- 	 11 	 I 	 ,••• • , 	••• ■■ • 	•••18.1 

2. proscgiLII le,,,.:the.,1,1,Pr.i;u L t insett.r. N4t AC 	10 J) 

Nancy A. Lynch 

r--  
_NATION V. SCIENCL FOUNt) %TON FINIAL PrIO.TC I" REPORT 	

et 
 

e• 	Wabhinston. D.C. 2055 0 	 Nr‘t I ► 10.1 taA 

rt. EASE R1-- 401.s.'N'TPL'CTIO.V.1 	RI.: l'0'.5.1 * 	C7)%!11  "TING 

PART I –PROMO' MN 	■ 1 ION INFORMATION 

1.1mtautor; and Address 	 :. NSA. Nrcram 	 3. NSF Award Number 

School of Info. & Comput. Sci. 'heoretical  Comput.  Sc l. MCS-77-15628  
Georgia Institute of Technology "%..z1J'e"A 	 5. CumuLative Award Amount 

Atlanta,  Georgia  30332 	ram; 1/73 	To  6/80 	$46.300  
b. Frojc:t Title 	 . 

Relative Complexity of Pro ramming Systems 

S 
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Formal models are developed for measuring the complexity of any 
algebra- (i.e. data type and associated operations) relative to any other 
algebra. Particular focus is on algebras of interest in computing, such 
as those used for numerical computation, or for string manipulation. 
Efficient codings of various high-level algebras relative to other, more 
basic, algebras are described, and in many cases the optimality of these 
codings is demonstrated. Results are obtained describing how the relative 
omplexity of certain algebras depends on the choice of an underlying clas 
f programs. 

These basic results are extended in two directions. First, the 
pproach leads naturally to consideration of questions about tradeoffs be-
Lween the comple%ity of various operations on the same algebra. 	Two in- 
eresting results are obtained, one demonstrating such a tradeoff for in-' 

1  ;ertion and- searching in a data base, and one for the time and spac6 
raquired for sorting. 	Second, the approach is extended to models for 
;synchronous parallel computation. 	anproriate feral 70dels ore 
'eveloped tor this situation, and thou scveral parallel algorithms are 
esoribed via decomposition into levels, with complexity analysis of each 

,ntire algorithm composed from relative complexity analyses performed - at 
:he different levels. 	Some of tIF.s. algorithms are so difficult chat a 
resentation without such a decOmpos;tion seems infeasible. 
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