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Salads

Add Griled Chicken, *Salmon or Shrirp for 549
*Sirloin Bleu Cheese
Fresh Greens, Torreto,

, Tor Cucurmber, Red Onion
topped with charbroiled 'mediumAngus Sirfoin,
gn/redPanabe/ras and Bleu Cheese Gumbles.

Huckleberrg Walnut

resh Greens, Walnuts redoanbems Green
Apples, Bleu oo,
B e et ke,
2%

Buffalo Chicken

Gispy Chicken Strips tossed in our zesty Buffalo

Hot Sauce served with Torrato, Gucuber, Red

Qo Gatons Gurtied B Ceesean
ery. 1199

California Cobb

Grtroied Qvckenreast Aocado, Qs
ed Bacon, Tomatoes,

e e e v oo 1458

Chlnese Chlck
andca

ots
i S e b
toasted Amonds, Wonton Strips, and Mandarins.
2%

Glacier
Fresh Greens sliced Strawberries, CLcumbe,
DriedGanbertes Ganded Pecrs andFeta.

Seafood Louie
Qur Gab and Shrinp Salad, Avocado, Torreto
Siices, Qucubers and Egg on fresh Greens, 1499
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Beverages

Tea
Fresh brewed ced Tea 299
Pomeganate, Hucicbery, Bcbery
Strawberry Raspberry Iced Tea 299
Lemonade
Lemonade299 +The Amold Palmer 299
Jomegarate Hucicbemy Bucterry
Raspberry orstramwylamnadezgg
Energy Drink
RedBul: Sigar e AssorteHavors 300

Orangeice 299 + Grapel it Pmeappleandainbmyzsg

Soda
Jackson Hole Huckleberry Soda 299
o
e, e, Sprite, Sprite Zero, 2
erry m&% Fanta.

{Poos rocices v ale nBicte
Hot Drinks
Freshvbrewed, French Roast Coffee 279
Hot Tea 229 Hot Chocolate 249
Mlscellaneous

Milk ornxxnelgtpl\mw 249
Specialty Steaks

Herb Crusted Filet

Qur Gub AngusFilet Mignon chartroile with an Herb

‘Seasoned aust and topped with Red Wine Roserary

butter redction. 3199

Blackberry Filet Mignon

Qur tender 702 Qubs Aogus Filet mokes the perfect

s orhsireonperabe Backbery Bandy Sesk
ated Rlbeye

Qur tender 10 02 Qub A Ribeye, mri

g s Sentof e e s 0

Steak Oscar

Qur tender Qb Angus Siroin topped with fresh
Gab Meat,luscious housermade Béarmaise and
Aspare

t_.GarIlc Button Sirloin

Mistroonssaedinou Gy Glic Biter
e v ih ootk A b s
Angus Siroin and signature Parmesan Rol, 8 02 2699
& The Royal New York
Qur 12020ubrzs Now Yok o chirtroe, toppe
withCrael s, ushroons, ar

o Crsa Crniea 19

SELECTING MEALS WITH SALAD, BEVERAGE

AND ENTREE BASED ON PRICE

Lease expensive meal:
*Pick least expensive of each
Glacier Salad, Water, and Garlic Button Sirloin $40.97

Second least expensive meal:

*Change salad, drink, or steak?

Buffalo Chicken, Water, and Garlic Button Sirloin
Glacier Salad,  Hot Tea, and Garlic Button Sirloin
Glacier Salad, Water, and House Marinated Ribeye

Third least expensive meal:
«Change salad, drink, or steak?

sBuffalo Chicken, Water, and Garlic Button Sirloin
Chinese Chicken, Water, and Garlic Button Sirloin
Buffalo Chicken, Hot Tea, and Garlic Button Sirloin
Buffalo Chicken, Water, and House Marinated Ribeye

*Glacier Salad, Hot Tea, and Garlic Button Sirloin
Buffalo Chicken, Hot Tea, and Garlic Button Sirloin
Glacier Salad,  Hot Choc, and Garlic Button Sirloin
Glacier Salad, Hot Tea, and House Marinated Ribeye

«Glacier Salad,  Water,
Buffalo Chicken, Water,

Glacier Salad,
Glacier Salad,

and House Marinated Ribeye
and House Marinated Ribeye
Hot Tea, and House Marinated Ribeye
Water, and The Royal New York
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NAIVELY GENERATE ALL MEALS AND SORT

Rank Price Salad Beverage Steak

0 $40.97 Buffalo Chicken Bottled water Garlic button sirloin
1 $40.97 Glacier Salad Bottled water Garlic button sirloin
2 $41.27 Buffalo Chicken Tea Garlic button sirloin
3 $41.27 Glacier Salad Tea Garlic button sirloin
4 $41.47 Buffalo Chicken Hot chocolate Garlic button sirloin
5 $41.47 Buffalo Chicken Milk Garlic button sirloin
6 $41.47 Glacier Salad Hot chocolate Garlic button sirloin
7 $41.47 Glacier Salad Milk Garlic button sirloin
8 $41.57 Buffalo Chicken Not orange juice  Garlic button sirloin
668 $49.98 California Cobb Red Bull The Royal New York
669  $49.98 Seafood Louie Red Bull Berry filet mignon
670 $49.98 Seafood Louie Red Bull Herb crusted filet
671  $49.98 Seafood Louie Red Bull The Royal New York
672  $49.98 Sirloin blue cheese Red Bull Berry filet mignon
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WHAT IS A CARTESIAN PRODUCT?

List A = {Al, A2,...}

Al

A2

A3

A4

A5

A6

A7

A8

A9

A10

Bl

A1*B1

A2*B1

A3*B1

A4*B1

B2

A1*B2

A2*B2

A3*B2

B3

-}

A1*B3

A2*B3

B4

B5

B6

B7

List B = {B1, B2,..

B8

B9

B10
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SORTING BAD
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CARTESIAN PRODUCT WITH
KIND-OF SORT-OF SORTED AXES

scomersnanszes| ] | 31D |11l 6 | 4

sosmo| 51 817 (16|12|9
wowemrmaeanvereszess| 1 011411311 8(17115

mmemsnn| 21127/24(36/33(30
| 2026[23[35[32[29
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M-dimensional version

Octotree representation :
of tensor of size 4 x 4 x 4 rough 3D-IDP 4 1
3D inverse difference pyramid i
3DIDP E i Spectral it‘ens:
dec ! ; 2x2x2forg
T i 1 (56 coefficier
position : i i
\ I:\ I i |
¥ ! i 1
3ADIDP | ; |
recons- i M i, SR N ot 4
truction i ]
g i o
. : & N\ \ |\~ /! -
Spectral
space

el
Tensor X of size 4 x4 x 4 3D-WHT

(64 elements)

Spectral tensor

3D-WHT" :
] E 2x2x2forp=0

@ - Coefficient of level p=0

(8 coefficients)

© - Zero coefficient of level p=1

@/@ - Coefficient of level p= 1
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M-dimensional version

Octotree representation

bt tensor of size 4 x 4 x 4 trough

D inverse difference pyramid

Tensor
space

Tensor X of size 4 x4 x 4
(64 elements)

©® - Coefficient of level p =0

O - Zero coefficient of level p=1

@/@ - Coefficient of level p=1
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M-dimensional version

Octotree representation
bt tensor of size 4 x 4 x 4 trough 3D-IDP -
D inverse difference pyramid ’

3D-IDP : [ I Spectral tens
;le com- : | ; 2x2x2for;
poLili(m | : (56 coefficier
S| H 1 i
— i
3D-IDP | ; 5
recons- : —q | g ;
truction i )
| 1
| > |
AR W i Spectral
space
3D-WHT' P

Tensor X of size 4 x4 x 4

(64 elements) XxX xE

Spectral tensor
2x2x2forp=0
(8 coefficients)

!
@ - Coefficient of level p=0 ﬂ 3D-WHT

O - Zero coefficient of level p=1

o/e - Coefficientof level p=1 |  hesmeeeateend
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M-dimensional version

Octotree representation
bt tensor of size 4 x 4 x 4 trough 3D-IDP ;
D inverse difference pyramid
3D-IDP : [ [ Spectral tens
decom 1] Bt 2%x2x2 for)
poxili(m : i (56 coefficier
S ! : i
— ;
3D-IDP | ; 3
recons- ; Ry iy DRSS S 1 ;
truction i ’
Ao ! -9
\ 2 7 1
Tensor X of size 4 x4 x 4 \ _ 3D-WHT
(64 elements) XxX xE, N i
3D-WHT™ Spectral tensor

@ - Coefficient of level p =0 ﬂ

O - Zero coefficient of level p=1

@/@ - Coefficient of level p=1
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M-dimensional version

Octotree representation
bt tensor of size 4 x 4 x 4 trough 3D-IDP -
D inverse difference pyramid ’

3D-IDP : [ I Spectral tens
;le com- : | ; 2x2x2for;
poLili(m | : (56 coefficier
s : ; ‘
| |
3D-IDP | ; 5
recons- : —q | i ;
truction i )
S -9
2 7 1
Tensor X ofsize 4 x4 x 4 3D-WHT
(64 elements) N e
3D-WHT™ Spectral tensor

©® - Coefficient of level p =0

2x2x2forp=0
(8 coefficients)

O - Zero coefficient of level p=

@/@ - Coefficient of level p=1
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CALCULATING ISOTOPE MASS

Hydrogen masses 1, 2, 3
Oxygen masses 16, 17, 18

Abundance

18 19 20 21
Mass




1+2 + 3+4

(1+2)-I_-(3+4)




142 +3+4 +5+6

(L+2)+(3+4)+(5+6)

(L+2)+(3+4)) +(5+6)




1+2 +3+4 +5+6 +7+8

(1+2)+(3+4;+(5+6)+(7+8)

(L+2)+(3+4))+({(5+6)+(7+8))
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1+2 +3+4 +5+6 +7+8+9+10

(1+2)+(3+4;+(5+6)+(7+8)+(9+10)

((1+2)+(3+4)+({(5+6)+(7+8))+(9+10)

(((L+2)+ (3 +_4)) + ((5+6)+ (7 +8)) +(9+10)
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1+2 +3+4 +54+6 +7+8+9+10+ 11 + 12

(1+2)+(3+47+(5+6)+(7+8)+(9+10)+(11+12)

(L+2)+(3+4)+((5+6)+(7+8))+((9+10) + (11 + 12))

((1+2)+(3+4)+(5+6)+(7+8))+((9+10) + (11 + 12))
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COMBINING PAIR-WISE CARTESIAN PRODUCTS

(C+D)
T}

(A+B)
EEEEENEEEN

|
|

CITTTTTIITIT]

(ITTTITTITTT]
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TREE OF PAIR-WISE CARTESIAN PRODUCTS

A+B+C+D+E+F+G+H++)+K+L+M+N+O+P

/4,
K+,
LY Ly,
G¥ My,
X N*O.H,

- ‘%P

o
>

\%

)

%
Ky

<.

o~
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WHAT DOES A PARENT NEED OF THEIR CHILD?

@“
:

CITTTTTITT

CITT T

1+6=7 3+3=6
3

%EEETSHTTI] . 1]
/| /1
] 6
w4 AEEEEEE
s<\/
] 13+6=9
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WHAT DOES A PARENT NEED OF THEIR CHILD?

Need at most k+1 values 3
1 combined from both children f-/\j

{

CITTTTTITT

CITT T

1+6=7 3+3=6
3

/m—ﬂﬂ . 1]
/| /1
] 6
w4 AEEEEEE
s<\/
] 13+6=9
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SELECTING WHICH VALUES FROM A AND B ARE NEEDED g f&:

FOR (A+ B) + (C + B)

3 7 8 11 16 23 24

A e oo A PN oo
B e——o ® *—=o ® ®
43 45 48 53 55 60 65

0 45 8 13 20 21
AlBo o— oo o—o—oo ° PAIPAIPY
0 2 5 10 12 17 22

Efficiently finding the smallest k values in a large Cartesian product of lists



SIZE OF CHILDREN'S OUTPUT
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RUNTIME

Runtimes are compared to
several other methods:

FastSoftTree has
runtimee

O(n-m++ k- mdt)
SoftTree has runtime
€O(n-m+k-m)
SortTree has runtime

€ O(n-m+ klog(k) -

log(m) + k - m)

The theoretical runtime is
remarkable because the
runtime scales sublinearly
in m for more requested
items, k.

1004

—4— SoftTree

7 -k- SoftTensor

% SortTree
-#- SortTensor
4 FastSoftTree
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