R in JupyterHub

Create a New Notebook
1. Click on the New button, then select option R to open a new Jupyter Notebook for R
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2. The notebook is created, and you should be able to see something familiar to the

following:
— Jupyter Untitled4 Last Checkpoint: a few seconds ago (unsaved changes) R | Logout | Control Panel
File Edit View Inset Cell Kemel Widgets Help Trusted & |R O
B+ 3 @B A% PRn B C W Code 9= QOvola | lu Memory: 213.2 MB /2 GB

In [ ):

Renaming the notebook

1. Click the text "Untitled" on the left-top and rename the notebook

Before: After:

— Jupyterhub |Untitled4 Last c Z Jupyterhub a¢
File Edit View Insert Cell File Edit View Insert
B+ <@ B 4 % PRun B+ <@ DB 2 ¥

In [ 1: | In [ ]:



Back to the files tab
1. Click the "jupyterhub" on the top-left to get back to the main files section

— Jupyterhub fHW.

File Edit View It

B+ @& D 4

| In [ ]:

2. The files section should look familiar to the following (they are some created files):

— Jupyterhu Logout | Control Panel

Files Running  Clusters

Select items to perform actions on them. Download Directory Upload New - &
0 - m/ Name ¥  LastModified File size

480 3 months ago
486 3 months ago
03 Covid a month ago
O private_repo_test.git amonth ago
OR 2 months ago
& emo.ipynb 4 months ago 50.6 kB
& Example.Amd amonth ago 28.5 kB
& habanero.ipynb 4 months ago 385 kB
& HW-1.ipynb Running 15 minutesago 449 B
& Rwt2R 2monthsago  29B
& R tutRmd 13daysago 597 B
& Untitled.ipynb 12daysago 728
& Untitied1.ipynb 2monthsago 72B
& Untitied2.ipynb 2 months ago 1.95 kB
& Untitled3.ipynb amonthago 655B
3 explanation.txt 4 months ago 2.28 kB

3. Thefile marked with the "Running" status is the file just created
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& HW-1.ipynb Running 15 minutes ago 449 B

& R tut-2.R 2 months ago

& Rttt Rmd 13 dave ann K97 R

Shutdown files

1. Toshutdown the Running file, select the file, and then click the "Shutdown" button on the
top-left.

Files Running Clusters

Duphca(ew eat [ Download Directory | Upload New ~ &

81 . W/ Name %  Last Modified  File size
5480 3 months ago
D486 3 months ago
[ Covid amonth ago
O private_repo_test.git amonth ago
OR 2 months ago
& emo.ipynb 4 months ago 50.6 kB
& Example.Rmd amonth ago 28.5 kB

i ipvnb 4 month:
& HW-1.ipynb Running 23 minutes ago 449 B

& Rtut-2.R 2monthsago 29B




Upload and Download files

1. Click the "Upload" button on the top-right, then you can choose the files you
want to upload:

Download Directo New - &

Name & Last Modified  File size
3 months ago
3 months ago
a month ago
a month ago

2 months ago

2. After choosing the file from local, you will see something familiar to the following:

Files  Running  Clusters

Select items to perform actions on them. Download Directory [Upload] New - &
o - W/ Name ¥  Last Modified  File size
[ HW-1.Rmd Upload Cancel
480 3 months ago
486 3 months ago

3. Tofinish the uploading, you need to click the blue "Upload" button after the file you
choose. If you don’t want to upload file, you should click the "Cancel" button.

Download files

1. Todownload files, first choose the files you want to download in the files tab, then
click the "Download" button at the top-left

Files Running Clusters
Duplicate Move  Download  View  Edit [fof
G2 - W/
D480
5486
3 Covid
[0 private_repo_test.git
OR
& emo.ipynb
& Example.Rmd
& habanero.ipynb
& HW-1.ipynb
& HW-1.Rmd

& Rtut-2.R

2. As the top-left show, you can also Duplicate, Move, View and Edited the files.



Working with the notebook

a) Code cell to write code(R code).
Ex:

In [ 1: set.seed(2212)
rs <- rgamma(10,shape = 4, scale = 2)

##define log-likelihood

log_lik <~ function(alpha, mu){
value = (alpha-1)*sum(log(rs))- alpha/muxsum(rs)+10xlog((alpha/mu)~(alpha)/
return (value)

}

##give range of alpha and mu, need to carefully adjust
v_alpha = seq(2,8,length.out = 1000)
v_mu = seq(6.5,10,length,out=1000)

##store the log-likelihood value in a matrix
val = matrix(@, nrow =length(v_alpha), ncol=length(v_mu))
for (i in 1:length(v_alpha)){
for (j in 1:length(v_mu)){
valli,j] = log_lik(v_alphali],v_mul[j])

}

contour(x = v_alpha,
y = v_mu,

val,
xlab= "Alpha",ylab="Mu")

b) Click the "Run" button, it will give you the results below the code cell.

= JUPYEErNUE HW-1 Last Checkpoint: n hour ago fautosaved) R | Loput | Contol P
Fle Edl View Inset Cel Kemel Widgels Help Teted  |RO
B 4+ 8 > B & PRun B C H Cose + o Dvoila LW Memory: 300.4 MB / 2 GB

rs <- rganma(10,shape = 4, scale = 2)

##define log-1ikelihood

log_lik <~ function{alpha, mu){
value = (alpha-1)#sum{log(rs))- alpha/sursum(rs)+10+log{(alpha/mu)~(alpha)/
return {value)

}

##give range of alpha and mu, need to carefully adjust
v_alpha = seq(2,8, length.out = 1000)
v_mu = seq(6.5,18, length. out=1680)

##store the Tlog-likelihood value in a matrix
val = matrix(@, nrow =length{v_alpha), ncol=length(v_nu}}
for (i in 1:length{v_alpha)}{

1o 1: length{v_mu) )} {

or (j in
valli,j] = log_liklv_alpha(il,v_mu(j1}
bz

contour(x = v_alpha,
¥ = vm,

val,
xlab= "Alpha",ylab="Nu")




c) Markdown to write comment, text, latex code.
Ex:

B+ @B 4% PRn B C » (Makdown f @ Qo Memory: 374.5 MB /2 GB

Since $f(x;\theta) = hix)\exp\{\sum_{j=1}~{k}\eta_j(\theta)T_j(x)-
B(\theta)\}$

and $X_1,\ldots,X_n$ are independent an identically distributed,
$$f(\boldsymbol{x); \theta) = \prod_{i=1}*{n}f(x_i;\theta) =
\prod_{i=1}*{n}h(x_i)\exp\{\sun_{j=1}*{k}\eta_j(\theta)T_j(x_i)-
B(\theta)\}$$

Thus, log-likelihood function is:
$$\begin{aligned}\el1(\theta;\boldsymbol{x})

&=

\log\left(\prod_{1=1}~{n}h(x_1)\right)+\sun_{1=1)~{n}\left [\sun_{j=1}~(k}\et
a_j(\theta)T_j(x_i)-B(\theta)\right]\\

&=\sum_{i=1}*{n}\1left [\sum_{j=1)*{k}\eta_j(\theta)T_j(x_i)-B(\theta)\right
&\text(remove constant\\
&=\sum_{i=1)~{n)\sum_{j=1}~(k}\eta_j(\theta)T_j(x_i)-nB(\theta)\\
&=\sun_{j=1}~(Kk}\eta_j{\theta)\sun_{{=1:*{n}T_j (x_1)-
nB(\theta)\end{aligned}ss

d) Similarly, Click the "Run" button, it will give you the results of the mark- down

cell.
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Cell operations

1. Insert Cell Above or below("Insert" button):

R Logout  Control Panel

— Jupyternub HW-1 Last Checkpoint: an hour ago (unsaved changes)
Flo Ect View | Insert | Cot Kemel Widgets Help st |[RO
B 4 3 & B InsertCollAbove A] |W (Code ¥ om Ovis Memory: 374.5MB /2 GB

Insert Cell Below &

In [1:



2. Cut, Copy, Delete, Merge, Move, Find and Replace under "Edit" button:
-~ Jupyternun HW-1 Last Checky

File | Edit | View Insert Cell

+ CutCells X 3un
Copy Cells @
Paste Cells Above [1V]
Paste Cells Below V]
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Install package and Call

1. Installing package and calling is same as in R. However, you should remember that
each time you log in the jupyter, you need to reinstall the packages you need to use
since jupyterhub can’t remember that. This is different than you use the R studio in
local. Ex (install tidyverse):

Fle Edt View Inset Cell Kemel Widgets Help NotTrusted & |A O

B+ @B 43 piun B C W (Code @ Qvola L Memory: 306.2 M8 /2 GB

In [1]: install.packages("tidyverse")

Installing package into ‘/opt/r’
(as ‘lib’ is unspecified)

In [2]: Ubrary("tidyverse")

— Attaching packages tidyverse 1.3.
P
< ggplot2 3.3.3  « .3.4
t 3.0.4 .0.2
1.1.2 .4.0
1.4.8 .5.0
— Conflicts tidyverse_conflicts(
)
ter() masks stats::filter()
0 masks stats::lag()




Headings

1. The Headings starts with ‘#’i.e., hash symbol followed by the space, and there are
six Headings with the largest heading only using one hash symbol and the smallest
titles using six hash symbols.

# (Header 1, title)

## (Header 2, major headings)
### (Header 3, subheadings)
H##t#H# (Header 4)

H##t#i# (Header 5)

HHt#HiH# (Header 6)

Ex:

# Homework-one
## Question one

#it# Part A

#### Calculate Expectation
#### Calculate Variance
Homework-one
Question one

Part A
Calculate Expectation

Calculate Variance

Bold and Italic Text

1. Three methods for Bold:
<b> bold text </b>
**pold text **
__boldtext___

2. Three methods for Italic:
<i> italic text </i>
*italic text*
_italic text_
Ex:

<b> bold text </b>
=xbold textssx

__bold text__

<i> italic text </i»
sitalic textx

_italic text_

bold text
bold text
bold text
itafic text
itafic text

italic text



List

1. Ordered List:
<ol>
<li>High</li>
<li>Median</li>
<li>Low</li>
</ol>

2. Unordered List:
<ul>
<li>High</li>
<li>Median</li>
<li>Low</li>
</ul>
Ex:

### Ordered List:
<ol>
<LisHigh</li>
<li>Mmedian</1li>
<li>Low</1li>
<folx

### Unordered List:
<ul>

<lisHigh</1li>
<lisMedian</li>

<lizLows/1i>
</ful>

Ordered List:

1. High

2. Median

3. Low
Unordered List:
« High

« Median
* Low

Colours
<font color=blue|red|green>Text</font>

Ex:
## Colors:

### <font color=red>Part a</font>

<font color=red>use red colour</font>
### <font color=blue>Part b</font>
<font color=blue>use blue colour</font>

Colors:

Parta

use red colour

Partb

use blue colour



Mathematical symbol

1. The mathematical symbol in Markdown is included in $ mathematical expres-sion
goes here S

Ex: f (x) = 1/x + e”x +sqrt(2\pi x)

| $F(x) = \frac{1l}{x} + e*x + \sqrt{(2\pi x)}$
In [ 1:

| fe) = L +e* +/@2rx)
In [ ]:

Download in the notebook

1. Ifyoufinishyounotebook, andwantto download immediately. Click file button,

move to Download as. There are many options you can choose such as {R(.r),
PDF(.pdf), Notebook(.ipynb)}
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Edit and Command mode

1. If a cellis active two modes distinguished: edit mode command mode If you just

click in one cell, the cell is opened in command mode which is indicated by a blue
border on the left:

File Edit View Inset GCell Kernel Widgets Help usted  |[R O

B+ %2 A0 4+ 4 FRun B C B Code = Dvoila el Memory: 214.3 MB /2 GB

In[]:

In [ 1:



2.

The edit mode is entered if you click into the code area of that cell. This mode is
indicated by a green border on the left side of the cell:

File Edit View Insert Cell Kernel Widgets Help

B o+ @B 4+ BAuin B C W Code

Notebook saved Trusted # |R O

+ = Avoila Ll Memory: 2143 MB/ 2 GB

If you’d like to leave edit mode and return to command mode again you just need
to hit ESC.

There are many functions which are available in command and in edit mode you
can open up the overview of key shortcuts by using menu entry Help - Keyboard
Shortcuts:

Keyboard shortcuts x

The Jupyter Notebook has two different keyboard input modes. Edit mode
allows you to type code or text into a cell and is indicated by a green cell
border. Command mode binds the keyboard to notebook level col

and is indicated by a grey cell border with a blue left margin.

Mac OS X modifier keys:
[¥]: Command [¢]: shift
[*]: Control [*]: Return
[¥]: Option [2J: space
[+]: Tab
Command Mode (press to enable) Edit Shortcuts
[*R]: Enter/Exit [:K]: extend
RISE selected cells
Slideshow above
[F]: find and [+1]: extend
replace selected cells
[+B]: un)set above
current cell as [+1]: extend
a Sub-slide selected cells
cell below
[+C]: open the [+3]: extend
nbconfigurator selected cells
page for RISE below
@: (un)set : select all
current cell as cells
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