Math 61 Midterm 1

OCT 2{ 2015

50 minutes

Your Name: HC\ NSe (X .V

Day \ T.A. | John | Zach [ Sam |
SECTION: Cross one box below | Tuesday 1A | 1C | 1E |
Thursday 1B | 1D | IF |

Rules: You MUST simplify completely and BOX all answers with an INK PEN. You are allowed
to use only this paper and pen/pencil. A one-sided hand-written formula sheet is allowed. No
calculators, no books, no notebooks, no web access. You MUST write your name and UCLA id.
Except for the last problem, you MUST write out your logical reasoning and/or proof in full. You
have exactly 50 minutes.

Warning: At 1:50pm your OUTATIME, those caught writing after time get automatic 10% score
deduction.

Problem | Value | Score |
Problem 1 8 £
Problem 2 [ 10 /() \
Problem 3 | 10 fi®)
Problem 4 12 12

|
Problem 5 10 /ﬁ 2 ]

[ Total | 50 <0 |
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Problem 1.
(a) Show that
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(b) Show by induction that e® >n + 1 for integers n >1 (e =2.71...).
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Problem 2. Find the number of grid paths from (0,0) to (6,6) that (6,6) &

(a) go through (2,2),

(b) go through (4,4),

(c) go through (2,2) or (4,4),

(d) do not go through (2,2) and (4,4).

You can write your answers in terms of binomials. (0,0)
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Problem 3. Compute the number of 4-subsets of {1,2,3,..., 10} that: %

(a) contain 5,

(b) contain only one prime number 2,3,5,7,
(c) the minimum or maximum is 5,

(d) the product of three of the entries is 6.

You can write your answers in terms of binomials

C\) W !.1,_ - ; % \
¢ 5 € Subsy Yhe e maning 9

t!("\_vgl X Q

: WL

& FARRE F Fre ! oo T30 leacdit e
; - r 7’43-1

we ok 3 Lo A r_cn-‘i n.‘:\c)

canned by CamScanner



pd
SV

he set of per \
A { decide whether ¢ 1 18
}
| w 1y t diacent ele t
p wapping two adjacent elements

(8:2,1)

(1, 8:2)

(1,3,2)

(3,1,2)

(1,2,8)

Scanned by CamScann



with Ink
1 ‘ 5 Tru I .

¥ Ul‘ F.)
\ l/tll@ \
Ls (11'\\|'.

(lf; or F.

ermnents of 1ts letters
'+ ) (l',-"m' F.

1 the binomial numbers (1), (2): -  kp=1 :
T urLl'}

A 3o 6/

arrang
e than 58 reatls )

a ¢
from { 1.[)"('.[)}'“»{1‘-\0’:.1}
injections than surjections fre 14

s TN OTE
€ I1OIK

11} of odd size than even slzZe.
y 1]

.\ There are more subsets of {1,2,. ol (0]
- L LICLIC Gl LiX | 1 r
\ / L. A = as yositive 111"(‘T(
)‘E negative integer solutions tOo T1 To21+I3 4 I
1 '] re the ne NONNeg:
h) There are 1 he san
to - y2 + U3

' F. or
2in (z+y+ 1)8 is (4)-

;) The coefficient of 7Y . :
| I -ic relations slements. od F.
4o relations than antisymmetric It lations on 1 €
5\ There are more Symmetric rel: ,
A fs \

s )

A »\

W (i
C

,
20

\L/—
© o~
=i LR
o
——

P[ AF“Q‘p

Pl J\Q}p‘\\‘\

Scanned by CamScanne




