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Chapter 1
Introduction
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1.1 Outline
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Chapter 2

Background on DFT and RDMFT

0000 0000000 0bouOo 000 LiuOooot 0o Dhooioo I000oboo0 ootoo 0000t boo 0toooot boohrer doooo obodioboo
000000 DOOO00O0r 4o 4oon 0o tioo00mto 0o4r ooiodoo oo Obothohonol 00boobiboioon 0 0ootito Dooo
00 0000000 DIt OO0 000tooot 0oboon 0omooo 0o 000 j000mio0 00 0000 0o boo 10000000000 boooiobon 0o 00000
00000000Do 0000000 Doo0io J0oooool bO0IDOOO DOD0ooooo boo booo 0000000 booooool OO0 000000 0o oo 0o
0000000000 o0 0 boDoiiD 0000000000 00 000000 DiDon 00 00ooiboo bibooiodl 0o fibbooooo 0o oo booooooioo
0000 fibOoot 0DOO0 00boo 0oO 000 0ot oo booomooo boooooean

0000000000 000 0ooor 00 00 00 0Cooibooiot O Coooboonioit Omoooo bobod H4[ Do0 000 Io0Oitoih boooooeo
Q00000 00000 Hy = HNT 000 000000000 00 00 DO0C0000000 0000000 00000 000 H40 00 000000 000 00000 fj ig 0
000 000 00 000 0ob 00 000D 00 0000000000 00 0o0oooot ooOoin 0boo0ool Coo 0000 0oo brooooood
00 000 OO000 00 OO0 00 000 0000 fj ig-—, 000 000 010000000 00 Hy O 00 D = IN_ 0 000 0000 0oooboo oo
000 00DOI0bOOOoooC00 0ohooh boobooo boooo HlN 000 0D DODoo0o j - qi j w~i0 000 000 0ooooooboooeo

000000 D000 000000000 boooom 00 000moon 00o0oo 000 00 DODomo 0o 000imoo 00 000000 0ottooo oor 0eooom
000 O0 00 000 0000i000 00000 0oooo

2.1 Density Functional Theory (DFT)
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2.2 One-Particle Reduced Density Matrix
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2.3 One-Body Operators
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2.4 Symmetries of the 1IRDM
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2.5 Reduced Density Matrix Functional Theory (RDMFT)
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2.6 Levy-Lieb Constrained Search

0000 000 0000 0000000000 000 0000 1000000000 00 000000 00 0 000000 00 000000 00 0000000 00 0 0000 A 000
0000000
FO[A = Ralis h jWij i 00ioon
jian

00000 000 OIDI0I000J00 00 000000000 0000 000 000 00 000 0000 000000 j § 0000 0000000 ~ = NOOw 4fj ih j]0 OO0
00000000000 C000CI0000000 00 00000000 00 00 000000000 00000000000 000000 0000 000 000 000000 00 000000000 00
F 00000000 00 00 A 00000 00 00000 000 0000 NOOOOO 0000 00000 0000000 0000 0 0000 A 00 00100 0000000000
N 000000000000000 000 000 00 00 0000000000 N 0000000000000 00000 00 0000000 P40 OO0 000 00 000000000 00000
00000000 0000000 0000000000000

OPL O =PY; 000000



ool booobOoobioobbbit Joooobobdo 0oob gobbodg 0ooo ao

00 00 00 00000 0000000000000 00 000 0000000 00 01 ~ 2 P T
I000(P,) = FI000(MN) j~ 2 P g: 0o0oon

000000 000 00000000 00 ANND0000000000I00m 00 00 00000 0000 000 ANND00000000000 0000 00 0000 0000000000 NO
0000000000000 00 000 000000 00 F<9 10 0 000000 00 000 000000 01 F M) 0000 0000 0000000 Ao000000000000000 00
000000 00000000 00 000 10000000000 W N I0000000000000000 00 00000000000 00 000 000000000 00000001000 000000
(0 000 00000 (0000000 0bo boob 00000000 0ouino0t 0bo tobootd

Eo(R) = | ofhn] + F@ ) 001000
~2PL

000 000i0oonito oo oo U 0ooomobooctoondo

0o Ofn+F® ¢y = oo ofn+ ooh jWj i = 0o oo of~)+h jWj i
~2PL ~2PL jian A2PLj imA
= 0mh jAj i=Eeh): 000o0o
ji

000 000000 07 000 000t 00000000 0ooom;oe 0o 00 boobo ~ 0000 0o0ooooooo oo boo booooo Doooo oo oodo
000000000 0000 10000000000 Wi 000 ON0000 0000000 0000 000 00000 00000 000000 0000 00000000 00 0000000000
0000 DO0OO0bo oo 0bOooo boboot bhoobot bhooubod 0o bOo OodIiobiooon obioobol Lo boobotl Oobootn oo
000 00000 00000 000 0000 00000000000 000000 P, 00000000000 00 00000 0000 000 0000000000000 00 00 NO
00000000 0000 00000000 00000000000 N 0000000000000000 PA, 00 O OODO00O0 00 000 00000 I0000000000 0000000
1000 10000000000 000 0obomiito 0o io00000000n 00 000 Dooninoion 0oOmioooon Doboioh 000 booo 100000000 ooo
0000000000 boo 00 boobooo 0obooioon oooo

2.7 Legendre-Fenchel Transforms and Convex Hull
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2.8 Mixed States and Valone Functional
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